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COR YNEBACTERIUM GL UTAMICUM GENES ENCODING METABOLIC 

PATHWAY PROTEINS 

Related Applications 

The present application claims priority to prior filed U.S. Provisional Patent 
5 Application Serial No. 60/1 4 1 03 1 , filed June 25 , 1 999, U.S. Provisional Patent 
Application Serial No. 60/142101, filed July 2, 1999, U.S. Provisional Patent 
Application Serial No. 60/148613, filed August 12, 1999, and also to U.S. Provisional 
Patent Application Serial No. 60/187970, filed March 9, 2000. The present application 
also claims priority to prior filed German Patent Application No. 19930476.9, filed July 

10 1,1 999, German Patent Application No. 1 993 1 4 1 5 .2, filed July 8, 1 999, German Patent 
Application No. 19931418.7, filed July 8, 1999, German Patent Application No. 
19931419.5, filed July 8, 1999, German Patent Application No. 19931420.9, filed July 
8, 1999, German Patent Application No. 19931424.1, filed July 8, 1999, German Patent 
Application No. 1 993 1428.4, filed July 8, 1999, German Patent Application No. 

15 19931434.9, filed July 8, 1999, German Patent Application No. 19931435.7, filed July 
8, 1999, German Patent Application No. 19931443.8, filed July 8, 1999, German Patent 
Application No. 19931453.5, filed July 8, 1999, German Patent Application No. 
19931457.8, filed July 8, 1999, German Patent Application No. 19931465.9, filed July 
8, 1999, German Patent Application No. 19931478.0, filed July 8, 1999, German Patent 

20 Application No. 19931510.8, filed July 8, 1999, German Patent Application No. 

19931541.8, filed July 8, 1999, German Patent Application No. 19931573.6, filed July 

8, 1999, German Patent Application No. 19931592.2, filed July 8, 1999, German Patent 
Application No. 19931632.5, filed July 8, 1999, German Patent Application No. 

19931634.1, filed July 8, 1999, German Patent Application No. 19931636.8, filed July 
25 8, 1999, German Patent Application No. 19932125.6, filed July 9, 1999, German Patent 

Application No. 19932126.4, filed July 9, 1999, German Patent Application No. 

19932130.2, filed July 9, 1999, German Patent Application No. 19932186.8, filed July 

9, 1999, German Patent Application No. 19932206.6, filed July 9, 1999, German Patent 
Application No. 19932227.9, filed July 9, 1999, German Patent Application No. 

30 19932228.7, filed July 9, 1999, German Patent Application No. 19932229.5, filed July 
9, 1999, German Patent Application No. 19932230.9, filed July 9, 1999, German Patent 
Application No. 19932922.2, filed July 14, 1999, German Patent Application No. 
19932926.5, filed July 14, 1999, German Patent Application No. 19932928.1, filed July 
14, 1999, German Patent Application No. 19933004.2, filed July 14, 1999, German 

35 Patent Application No. 19933005.0, filed July 14, 1 999, German Patent Application No. 

19933006.9, filed July 14, 1999, German Patent Application No. 19940764.9, filed 
August 27, 1999, German Patent Application No. 19940765.7, filed August 27, 1999, 
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German Patent Application No. 19940766.5, filed August 27, 1999, German Patent 
Application No. 19940832.7, filed August 27, 1999, German Patent Application No. 
19941378.9, filed August 31, 1999, German Patent Application No. 19941379.7, filed 
August 31, 1999, German Patent Application No. 19941380.0, filed August 31, 1999, 
5 German Patent Application No. 19941394.0, filed August 31, 1999, German Patent 
Application No. 19941396.7, filed August 31, 1999, German Patent Application No. 
19942076.9, filed September 3, 1999, German Patent Application No. 19942077.7, filed 
September 3, 1999, German Patent Application No. 19942079.3, filed September 3, 
1999, German Patent Application No. 19942086.6, filed September 3, 1999, German 

10 Patent Application No. 19942087.4, filed September 3, 1999, German Patent 

Application No. 19942088.2, filed September 3, 1999, German Patent Application No. 
19942095.5, filed September 3, 1999, German Patent Application No. 19942124.2, filed 
September 3, 1999, and German Patent Application No. 19942129.3, filed September 3, 
1999. The entire contents of all of the aforementioned applications are hereby expressly 

1 5 incorporated herein by this reference. 

Background of the Invention 

Certain products and by-products of naturally-occurring metabolic processes in 
cells have utility in a wide array of industries, including the food, feed, cosmetics, and 

20 pharmaceutical industries. These molecules, collectively termed Tine chemicals', 
include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatic 
compounds, vitamins and cofactors, and enzymes. Their production is most 
conveniently performed through large-scale culture of bacteria developed to produce 

25 and secrete large quantities of a particular desired molecule. One particularly useful 
organism for this purpose is Corynebacterium glutamicum, a gram positive, 
nonpathogenic bacterium. Through strain selection, a number of mutant strains have 
been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consuming and 

30 difficult process. 

Summary of the Invention 

The invention provides novel bacterial nucleic acid molecules which have a 
variety of uses. These uses include the identification of microorganisms which can be 
35 used to produce fine chemicals, the modulation of fine chemical production in C 

glutamicum or related bacteria, the typing or identification of C glutamicum or related 
bacteria, as reference points for mapping the C glutamicum genome, and as markers for 
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transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as metabolic pathway (MP) proteins. 

C glutamicum is a gram positive, aerobic bacterium which is commonly used in 
industry for the large-scale production of a variety of fine chemicals, and also for the 
5 degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids. The MP nucleic acid molecules of the invention, therefore, can be used to 
identify microorganisms which can be used to produce fine chemicals, e.g., by 
fermentation processes. Modulation of the expression of the MP nucleic acids of the 
invention, or modification of the sequence of the MP nucleic acid molecules of the 

10 invention, can be used to modulate the production of one or more fine chemicals from a 
microorganism (e.g., to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

The MP nucleic acids of the invention may also be used to identify an organism 
as being Corynebacterium glutamicum or a close relative thereof, or to identify the 

1 5 presence of C. glutamicum or a relative thereof in a mixed population of 

microorganisms. The invention provides the nucleic acid sequences of a number of C. 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 
mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C. glutamicum gene which is unique to this organism, one can ascertain 

20 whether this organism is present. Although Corynebacterium glutamicum itself is 

nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 
significant clinical relevance. 

The MP nucleic acid molecules of the invention may also serve as reference 

25 points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
Similarly, these molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 
The MP proteins encoded by the novel nucleic acid molecules of the invention are 
capable of, for example, performing an enzymatic step involved in the metabolism of 

30 certain fine chemicals, including amino acids, vitamins, cofactors, nutraceuticals, 

nucleotides, nucleosides, and trehalose. Given the availability of cloning vectors for use 
in Corynebacterium glutamicum, such as those disclosed in Sinskey et al, U.S. Patent 
No. 4,649,1 19, and techniques for genetic manipulation of C. glutamicum and the 
related Brevibacterium species (e.g., lactofermentum) (Yoshihama et al, J. Bacteriol. 

35 162: 591-597 (1985); Katsumata et al, J. Bacteriol 159: 306-31 1 (1984); and 

Santamaria et al, J. Gen. Microbiol 130: 2237-2246 (1984)), the nucleic acid molecules 
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of the invention may be utilized in the genetic engineering of this organism to make it a 
better or more efficient producer of one or more fine chemicals. 

This improved production or efficiency of production of a fine chemical may be 
due to a direct effect of manipulation of a gene of the invention, or it may be due to an 
5 indirect effect of such manipulation. Specifically, alterations in C glutamicum 

metabolic pathways for amino acids, vitamins, cofactors, nucleotides, and trehalose may 
have a direct impact on the overall production of one or more of these desired 
compounds from this organism. For example, optimizing the activity of a lysine 
biosynthetic pathway protein or decreasing the activity of a lysine degradative pathway 

10 protein may result in an increase in the yield or efficiency of production of lysine from 
such an engineered organism. Alterations in the proteins involved in these metabolic 
pathways may also have an indirect impact on the production or efficiency of production 
of a desired fine chemical. For example, a reaction which is in competition for an 
intermediate necessary for the production of a desired molecule may be eliminated, or a 

1 5 pathway necessary for the production of a particular intermediate for a desired 

compound may be optimized. Further, modulations in the biosynthesis or degradation 
of, for example, an amino acid, a vitamin, or a nucleotide may increase the overall 
ability of the microorganism to rapidly grow and divide, thus increasing the number 
and/or production capacities of the microorganism in culture and thereby increasing the 

20 possible yield of the desired fine chemical. 

The nucleic acid and protein molecules of the invention may be utilized to 
directly improve the production or efficiency of production of one or more desired fine 
chemicals from Corynebacterium glutamicum. Using recombinant genetic techniques 
well known in the art, one or more of the biosynthetic or degradative enzymes of the 

25 invention for amino acids, vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, 
or trehalose may be manipulated such that its function is modulated. For example, a 
biosynthetic enzyme may be improved in efficiency, or its allosteric control region 
destroyed such that feedback inhibition of production of the compound is prevented. 
Similarly, a degradative enzyme may be deleted or modified by substitution, deletion, or 

30 addition such that its degradative activity is lessened for the desired compound without 
impairing the viability of the cell. In each case, the overall yield or rate of production of 
the desired fine chemical may be increased. 

It is also possible that such alterations in the protein and nucleotide molecules of 
the invention may improve the production of other fine chemicals besides the amino 

35 acids, vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, and trehalose 
through indirect mechanisms. Metabolism of any one compound is necessarily 
intertwined with other biosynthetic and degradative pathways within the cell, and 
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necessary cofactors, intermediates, or substrates in one pathway are likely supplied or 
limited by another such pathway. Therefore, by modulating the activity of one or more 
of the proteins of the invention, the production or efficiency of activity of another fine 
chemical biosynthetic or degradative pathway may be impacted. For example, amino 
5 acids serve as the structural units of all proteins, yet may be present intracellular^ in 
levels which are limiting for protein synthesis; therefore, by increasing the efficiency of 
production or the yields of one or more amino acids within the cell, proteins, such as 
biosynthetic or degradative proteins, may be more readily synthesized. Likewise, an 
alteration in a metabolic pathway enzyme such that a particular side reaction becomes 

10 more or less favored may result in the over- or under-production of one or more 
compounds which are utilized as intermediates or substrates for the production of a 
desired fine chemical. 

This invention provides novel nucleic acid molecules which encode proteins, 
referred to herein as metabolic pathway proteins (MP), which are capable of, for 

15 example, performing an enzymatic step involved in the metabolism of molecules 

important for the normal functioning of cells, such as amino acids, vitamins, cofactors, 
nucleotides and nucleosides, or trehalose. Nucleic acid molecules encoding an MP 
protein are referred to herein as MP nucleic acid molecules. In a preferred embodiment, 
the MP protein performs an enzymatic step related to the metabolism of one or more of 

20 the following: amino acids, vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, 
and trehalose. Examples of such proteins include those encoded by the genes set forth 
in Table 1 . 

Accordingly, one aspect of the invention pertains to isolated nucleic acid 
molecules (e.g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 

25 an MP protein or biologically active portions thereof, as well as nucleic acid fragments 
suitable as primers or hybridization probes for the detection or amplification of MP- 
encoding nucleic acid (e.g. , DNA or mRNA). In particularly preferred embodiments, 
the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
Appendix A or the coding region or a complement thereof of one of these nucleotide 

30 sequences. In other particularly preferred embodiments, the isolated nucleic acid 

molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 
least about 50%, preferably at least about 60%, more preferably at least about 70%, 80% 
or 90%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 

35 other preferred embodiments, the isolated nucleic acid molecule encodes one of the 

amino acid sequences set forth in Appendix B. The preferred MP proteins of the present 
invention also preferably possess at least one of the MP activities described herein. 
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In another embodiment, the isolated nucleic acid molecule encodes a protein or 
portion thereof wherein the protein or portion thereof includes an amino acid sequence 
which is sufficiently homologous to an amino acid sequence of Appendix B, e.g., 
sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
5 or portion thereof maintains an MP activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to perform an enzymatic 
reaction in a amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or 
trehalose metabolic pathway. In one embodiment, the protein encoded by the nucleic 
acid molecule is at least about 50%, preferably at least about 60%, and more preferably 

10 at least about 70%, 80%, or 90% and most preferably at least about 95%, 96%, 97%, 
98%, or 99% or more homologous to an amino acid sequence of Appendix B (e.g., an 
entire amino acid sequence selected from those sequences set forth in Appendix B). In 
another preferred embodiment, the protein is a full length C glutamicum protein which 
is substantially homologous to an entire amino acid sequence of Appendix B (encoded 

15 by an open reading frame shown in Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 
from C. glutamicum and encodes a protein (e.g., an MP fusion protein) which includes a 
biologically active domain which is at least about 50% or more homologous to one of 
the amino acid sequences of Appendix B and is able to catalyze a reaction in a metabolic 

20 pathway for an amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or 
trehalose, or one or more of the activities set forth in Table 1, and which also includes 
heterologous nucleic acid sequences encoding a heterologous polypeptide or regulatory 
regions. 

In another embodiment, the isolated nucleic acid molecule is at least 15 
25 nucleotides in length and hybridizes under stringent conditions to a nucleic acid 

molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 
nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
preferably, the isolated nucleic acid encodes a naturally-occurring C glutamicum MP 
protein, or a biologically active portion thereof. 
30 Another aspect of the invention pertains to vectors, e.g., recombinant expression 

vectors, containing the nucleic acid molecules of the invention, and host cells into which 
such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an MP protein by culturing the host cell in a suitable medium. The MP protein 
can be then isolated from the medium or the host cell. 
35 Yet another aspect of the invention pertains to a genetically altered 

microorganism in which an MP gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by introduction of a 
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nucleic acid molecule of the invention encoding wild-type or mutated MP sequence as a 
transgene. In another embodiment, an endogenous MP gene within the genome of the 
microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered MP gene. In another embodiment, an endogenous or 

5 introduced MP gene in a microorganism has been altered by one or more point 

mutations, deletions, or inversions, but still encodes a functional MP protein. In still 
another embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, 
or inducer) of an MP gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the MP gene is 

10 modulated. In a preferred embodiment, the microorganism belongs to the genus 
Corynebacterium or Brevibacterium, with Corynebacterium glutamicum being 
particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

1 5 In another aspect, the invention provides a method of identifying the presence or 

activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 
one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. 

20 Still another aspect of the invention pertains to an isolated MP protein or a 

portion, e.g. , a biologically active portion, thereof. In a preferred embodiment, the 
isolated MP protein or portion thereof can catalyze an enzymatic reaction involved in 
one or more pathways for the metabolism of an amino acid, a vitamin, a cofactor, a 
nutraceutical, a nucleotide, a nucleoside, or trehalose. In another preferred embodiment, 

25 the isolated MP protein or portion thereof is sufficiently homologous to an amino acid 
sequence of Appendix B such that the protein or portion thereof maintains the ability to 
catalyze an enzymatic reaction involved in one or more pathways for the metabolism of 
an amino acid, a vitamin, a cofactor, a nutraceutical, a nucleotide, a nucleoside, or 
trehalose. 

30 The invention also provides an isolated preparation of an MP protein. In 

preferred embodiments, the MP protein comprises an amino acid sequence of Appendix 
B. In another preferred embodiment, the invention pertains to an isolated full length 
protein which is substantially homologous to an entire amino acid sequence of Appendix 
B (encoded by an open reading frame set forth in Appendix A). In yet another 

35 embodiment, the protein is at least about 50%, preferably at least about 60%, and more 
preferably at least about 70%, 80%, or 90%, and most preferably at least about 95%, 
96%, 97%, 98%, or 99% or more homologous to an entire amino acid sequence of 
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Appendix B. In other embodiments, the isolated MP protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
sequences of Appendix B and is able to catalyze an enzymatic reaction in an amino acid, 
vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or trehalose metabolic pathway, 
5 or has one or more of the activities set forth in Table 1 . 

Alternatively, the isolated MP protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes under 
stringent conditions, or is at least about 50%, preferably at least about 60%, more 
preferably at least about 70%, 80%, or 90%, and even more preferably at least about 

10 95%, 96%, 97%, 98,%, or 99% or more homologous, to a nucleotide sequence of 

Appendix B. It is also preferred that the preferred forms of MP proteins also have one 
or more of the MP bioactivities described herein. 

The MP polypeptide, or a biologically active portion thereof, can be operatively 
linked to a non-MP polypeptide to form a fusion protein. In preferred embodiments, this 

1 5 fusion protein has an activity which differs from that of the MP protein alone. In other 
preferred embodiments, this fusion protein, when introduced into a C. glutamicum 
pathway for the metabolism of an amino acid, vitamin, cofactor, nutraceutical, results in 
increased yields and/or efficiency of production of a desired fine chemical from C 
glutamicum. In particularly preferred embodiments, integration of this fusion protein 

20 into an amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or trehalose 
metabolic pathway of a host cell modulates production of a desired compound from the 
cell. 

In another aspect, the invention provides methods for screening molecules which 
modulate the activity of an MP protein, either by interacting with the protein itself or a 

25 substrate or binding partner of the MP protein, or by modulating the transcription or 
translation of an MP nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 
chemical. This method involves the culturing of a cell containing a vector directing the 
expression of an MP nucleic acid molecule of the invention, such that a fine chemical is 

30 produced. In a preferred embodiment, this method further includes the step of obtaining 
a cell containing such a vector, in which a cell is transfected with a vector directing the 
expression of an MP nucleic acid. In another preferred embodiment, this method further 
includes the step of recovering the fine chemical from the culture. In a particularly 
preferred embodiment, the cell is from the genus Coryne bacterium or Brevibacterium, 

35 or is selected from those strains set forth in Table 3. 

Another aspect of the invention pertains to methods for modulating production 
of a molecule from a microorganism. Such methods include contacting the cell with an 
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agent which modulates MP protein activity or MP nucleic acid expression such that a 
cell associated activity is altered relative to this same activity in the absence of the 
agent. In a preferred embodiment, the cell is modulated for one or more C glutamicum 
amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or trehalose 

5 metabolic pathways, such that the yields or rate of production of a desired fine chemical 
by this microorganism is improved. The agent which modulates MP protein activity can 
be an agent which stimulates MP protein activity or MP nucleic acid expression. 
Examples of agents which stimulate MP protein activity or MP nucleic acid expression 
include small molecules, active MP proteins, and nucleic acids encoding MP proteins 

10 that have been introduced into the cell. Examples of agents which inhibit MP activity or 
expression include small molecules, and antisense MP nucleic acid molecules. 

Another aspect of the invention pertains to methods for modulating yields of a 
desired compound from a cell, involving the introduction of a wild-type or mutant MP 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 

1 5 the host cell. If integrated into the genome, such integration can be random, or it can 
take place by homologous recombination such that the native gene is replaced by the 
introduced copy, causing the production of the desired compound from the cell to be 
modulated. In a preferred embodiment, said yields are increased. In another preferred 
embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 

20 said fine chemical is an amino acid. In especially preferred embodiments, said amino 
acid is L-lysine. 

Detailed Description of the Invention 

The present invention provides MP nucleic acid and protein molecules which are 
25 involved in the metabolism of certain fine chemicals in Corynebacterium glutamicum, 
including amino acids, vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, and 
trehalose. The molecules of the invention may be utilized in the modulation of 
production of fine chemicals from microorganisms, such as C. glutamicum, either 
directly (e.g., where modulation of the activity of a lysine biosynthesis protein has a 
30 direct impact on the production or efficiency of production of lysine from that 

organism), or may have an indirect impact which nonetheless results in an increase of 
yield or efficiency of production of the desired compound {e.g., where modulation of the 
activity of a nucleotide biosynthesis protein has an impact on the production of an 
organic acid or a fatty acid from the bacterium, perhaps due to improved growth or an 
35 increased supply of necessary co-factors, energy compounds, or precursor molecules). 
Aspects of the invention are further explicated below. 
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L Fine Chemicals 

The term Tine chemical' is art-recognized and includes molecules produced by 
an organism which have applications in various industries, such as, but not limited to, 
the pharmaceutical, agriculture, and cosmetics industries. Such compounds include 
5 organic acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both 
proteinogenic and non-proteinogenic amino acids, purine and pyrimidine bases, 
nucleosides, and nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and 
related compounds, p. 561-612, in Biotechnology vol. 6, Rehm et aL, eds. VCH: 
Weinheim, and references contained therein), lipids, both saturated and unsaturated fatty 

10 acids (e.g., arachidonic acid), diols (e.g., propane diol, and butane diol), carbohydrates 
(e.g., hyaluronic acid and trehalose), aromatic compounds (e.g., aromatic amines, 
vanillin, and indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of 
Industrial Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and 
references therein; and Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, 

15 Health, and Disease" Proceedings of the UNESCO/Confederation of Scientific and 
Technological Associations in Malaysia, and the Society for Free Radical Research - 
Asia, held Sept. 1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, 
polyketides (Cane et aL (1998) Science 282: 63-68), and all other chemicals described in 
Gutcho (1983) Chemicals by Fermentation, Noyes Data Corporation, ISBN: 

20 0818805086 and references therein. The metabolism and uses of certain of these fine 
chemicals are further explicated below. 

A. Amino Acid Metabolism and Uses 

Amino acids comprise the basic structural units of all proteins, and as such are 

25 essential for normal cellular functioning in all organisms. The term "amino acid" is art- 
recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
structural units for proteins, in which they are linked by peptide bonds, while the 
nonproteinogenic amino acids (hundreds of which are known) are not normally found in 
proteins (see Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 

30 Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though 
L-amino acids are generally the only type found in naturally-occurring proteins. 
Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 
have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer, L. Biochemistry, 3 rd edition, pages 578-590 (1988)). The 'essential 5 amino acids 

35 (histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 
and valine), so named because they are generally a nutritional requirement due to the 
complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
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to the remaining 1 1 'nonessential 5 amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 
do retain the ability to synthesize some of these amino acids, but the essential amino 
acids must be supplied from the diet in order for normal protein synthesis to occur. 
5 Aside from their function in protein biosynthesis, these amino acids are 

interesting chemicals in their own right, and many have been found to have various 
applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 
industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 

10 used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 
valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 

15 methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids - 
technical production and use, p. 466-502 in Rehm et al (eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-S-hydroxytryptophan, and others 

20 described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 
Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1978) Ann. Rev. 

25 Biochem. 47: 533-606). Glutamate is synthesized by the reductive amination of a- 

ketoglutarate, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3-phosphoglycerate (an intermediate in glycolysis), and 
resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 

30 cysteine and glycine are produced from serine; the former by the condensation of 
homocysteine with serine, and the latter by the transferal of the side-chain p-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpyruvate in a 9-step 

35 biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 
Tryptophan is also produced from these two initial molecules, but its synthesis is an 1 1- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 
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catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 
biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 
from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 
threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 
5 formed from threonine. A complex 9-step pathway results in the production of histidine 
from 5 -phosphoribosyl-1 -pyrophosphate, an activated sugar. 

Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 
and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3 rd ed. Ch. 21 "Amino Acid Degradation 

1 0 and the Urea Cycle" p. 495-5 1 6 (1988)). Although the cell is able to convert unwanted 
amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 
Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 

1 5 production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 
see Stryer, L. Biochemistry, 3 rd ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

20 B. Vitamin, Cof actor, and Nutraceutical Metabolism and Uses 

Vitamins, cofactors, and nutraceuticals comprise another group of molecules 
which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms, such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 

25 substances which may serve as electron carriers or intermediates in a variety of 
metabolic pathways. Aside from their nutritive value, these compounds also have 
significant industrial value as coloring agents, antioxidants, and catalysts or other 
processing aids. (For an overview of the structure, activity, and industrial applications 
of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 

30 "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996.) The term "vitamin" is art- 
recognized, and includes nutrients which are required by an organism for normal 
functioning, but which that organism cannot synthesize by itself. The group of vitamins 
may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 

35 occur. Such compounds may be organic or inorganic; the cofactor molecules of the 

invention are preferably organic. The term "nutraceutical" includes dietary supplements 
having health benefits in plants and animals, particularly humans. Examples of such 
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molecules are vitamins, antioxidants, and also certain lipids (e.g. , polyunsaturated fatty 
acids). 

The biosynthesis of these molecules in organisms capable of producing them, 
such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 
5 Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
& Sons; Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 

10 1-3, 1994 at Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 

Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 
thiazole moieties. Riboflavin (vitamin B 2 ) is synthesized from guanosine-5'- 
triphosphate (GTP) and ribose-5' -phosphate. Riboflavin, in turn, is utilized for the 
synthesis of flavin mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The 

1 5 family of compounds collectively termed 'vitamin B 6 ' (e.g. , pyridoxine, pyridoxamine, 
pyridoxa-5' -phosphate, and the commercially used pyridoxin hydrochloride) are all 
derivatives of the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate 
(pantothenic acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-P-alanine) can be 
produced either by chemical synthesis or by fermentation. The final steps in 

20 pantothenate biosynthesis consist of the ATP-driven condensation of (3-alanine and 
pantoic acid. The enzymes responsible for the biosynthesis steps for the conversion to 
pantoic acid, to p-alanine and for the condensation to panthotenic acid are known. The 
metabolically active form of pantothenate is Coenzyme A, for which the biosynthesis 
proceeds in 5 enzymatic steps. Pantothenate, pyridoxal-5 5 -phosphate, cysteine and ATP 

25 are the precursors of Coenzyme A. These enzymes not only catalyze the formation of 
panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R> 
panthenol (provitamin B 5 ), pantetheine (and its derivatives) and coenzyme A. 

Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 

30 identified. Many of the corresponding proteins have been found to also be involved in 
Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 
derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 

35 of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 
methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 
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metabolism intermediates guanosine-5' -triphosphate (GTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin Bi 2 ) and 
porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 
5 The biosynthesis of vitamin B i2 is sufficiently complex that it has not yet been 

completely characterized, but many of the enzymes and substrates involved are now 
known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
also termed 'niacin'. Niacin is the precursor of the important coenzymes NAD 
(nicotinamide adenine dinucleotide) and NADP (nicotinamide adenine dinucleotide 

1 0 phosphate) and their reduced forms. 

The large-scale production of these compounds has largely relied on cell-free 
chemical syntheses, though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin B 6? pantothenate, and 
biotin. Only Vitamin B\ 2 is produced solely by fermentation, due to the complexity of 

1 5 its synthesis. In vitro methodologies require significant inputs of materials and time, 
often at great cost. 

C Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 

20 important targets for the therapy of tumor diseases and viral infections. The language 
"purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 
nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 
structural units of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 

25 D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 
which serve as precursors to nucleotides, but which are lacking the phosphoric acid 
moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 
their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and 
DNA synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the 

30 ability of tumor cells to divide and replicate may be inhibited. Additionally, there are 
nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 
{i.e., AMP) or as coenzymes (i.e., FAD and NAD). 

Several publications have described the use of these chemicals for these medical 
indications, by influencing purine and/or pyrimidine metabolism (e.g. Christopherson, 

35 R.I. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 

biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 
enzymes involved in purine and pyrimidine metabolism have been focused on the 
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development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct. Biol 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 

5 in the biosynthesis of several fine chemicals (e.g. , thiamine, S-adenosyl-methionine, 
folates, or riboflavin), as energy carriers for the cell (e.g., ATP or GTP), and for 
chemicals themselves, commonly used as flavor enhancers (e.g., IMP or GMP) or for 
several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et aL, eds. VCH: Weinheim, p. 561- 

10 612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 
metabolism are increasingly serving as targets against which chemicals for crop 
protection, including fungicides, herbicides and insecticides, are developed. 

The metabolism of these compounds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) "cfe novo purine nucleotide 

1 5 biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 
Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 
Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 

20 animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 
ribose-5-phosphate, in a series of steps through the intermediate compound inosine-5'- 
phosphate (IMP), resulting in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5' -monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 

25 their degradation provides energy for many different biochemical processes in the cell. 
Pyrimidine biosynthesis proceeds by the formation of uridine-5' -monophosphate (UMP) 
from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5 '-triphosphate (CTP). 
The deoxy- forms of all of these nucleotides are produced in a one step reduction 
reaction from the diphosphate ribose form of the nucleotide to the diphosphate 

30 deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a- 1,1 linkage. It is 
35 commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 
cosmetics and biotechnology industries (see, for example, Nishimoto et aL, (1998) U.S. 
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PatentNo. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 
5 which it can be collected using methods known in the art. 

II. Elements and Methods of the Invention 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as MP nucleic acid and protein molecules, which play a 

10 role in or function in one or more cellular metabolic pathways. In one embodiment, the 
MP molecules catalyze an enzymatic reaction involving one or more amino acid, 
vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or trehalose metabolic 
pathways. In a preferred embodiment, the activity of the MP molecules of the present 
invention in one or more C glutamicum metabolic pathways for amino acids, vitamins, 

1 5 cofactors, nutraceuticals, nucleotides, nucleosides or trehalose has an impact on the 
production of a desired fine chemical by this organism. In a particularly preferred 
embodiment, the MP molecules of the invention are modulated in activity, such that the 
C glutamicum metabolic pathways in which the MP proteins of the invention are 
involved are modulated in efficiency or output, which either directly or indirectly 

20 modulates the production or efficiency of production of a desired fine chemical by C. 
glutamicum. 

The language, "MP protein" or "MP polypeptide" includes proteins which play 
a role in, e.g., catalyze an enzymatic reaction, in one or more amino acid, vitamin, 
cofactor, nutraceutical, nucleotide, nucleoside or trehalose metabolic pathways. 

25 Examples of MP proteins include those encoded by the MP genes set forth in Table 1 
and Appendix A. The terms "MP gene" or "MP nucleic acid sequence" include nucleic 
acid sequences encoding an MP protein, which consist of a coding region and also 
corresponding untranslated 5' and 3' sequence regions. Examples of MP genes include 
those set forth in Table 1. The terms "production" or "productivity" are art-recognized 

30 and include the concentration of the fermentation product (for example, the desired fine 
chemical) formed within a given time and a given fermentation volume (e.g., kg product 
per hour per liter). The term "efficiency of production" includes the time required for a 
particular level of production to be achieved (for example, how long it takes for the cell 
to attain a particular rate of output of a fine chemical). The term "yield" or 

35 "product/carbon yield" is art-recognized and includes the efficiency of the conversion of 
the carbon source into the product (z.e., fine chemical). This is generally written as, for 
example, kg product per kg carbon source. By increasing the yield or production of the 
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compound, the quantity of recovered molecules, or of useful recovered molecules of that 
compound in a given amount of culture over a given amount of time is increased. The 
terms "biosynthesis" or a "biosynthetic pathway" are art-recognized and include the 
synthesis of a compound, preferably an organic compound, by a cell from intermediate 
5 compounds in what may be a multistep and highly regulated process. The terms 
"degradation" or a "degradation pathway" are art-recognized and include the 
breakdown of a compound, preferably an organic compound, by a cell to degradation 
products (generally speaking, smaller or less complex molecules) in what may be a 
multistep and highly regulated process. The language "metabolism" is art-recognized 

1 0 and includes the totality of the biochemical reactions that take place in an organism. 
The metabolism of a particular compound, then, {e.g., the metabolism of an amino acid 
such as glycine) comprises the overall biosynthetic, modification, and degradation 
pathways in the cell related to this compound. 

In another embodiment, the MP molecules of the invention are capable of 

1 5 modulating the production of a desired molecule, such as a fine chemical, in a 

microorganism such as C glutamicum. Using recombinant genetic techniques, one or 
more of the biosynthetic or degradative enzymes of the invention for amino acids, 
vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, or trehalose may be 
manipulated such that its function is modulated. For example, a biosynthetic enzyme 

20 may be improved in efficiency, or its allosteric control region destroyed such that 
feedback inhibition of production of the compound is prevented. Similarly, a 
degradative enzyme may be deleted or modified by substitution, deletion, or addition 
such that its degradative activity is lessened for the desired compound without impairing 
the viability of the cell. In each case, the overall yield or rate of production of one of 

25 these desired fine chemicals may be increased. 

It is also possible that such alterations in the protein and nucleotide molecules of 
the invention may improve the production of other fine chemicals besides the amino 
acids, vitamins, cofactors, nutraceuticals, nucleotides, nucleosides, and trehalose. 
Metabolism of any one compound is necessarily intertwined with other biosynthetic and 

30 degradative pathways within the cell, and necessary cofactors, intermediates, or 
substrates in one pathway are likely supplied or limited by another such pathway. 
Therefore, by modulating the activity of one or more of the proteins of the invention, the 
production or efficiency of activity of another fine chemical biosynthetic or degradative 
pathway may be impacted. For example, amino acids serve as the structural units of all 

35 proteins, yet may be present intracellularly in levels which are limiting for protein 
synthesis; therefore, by increasing the efficiency of production or the yields of one or 
more amino acids within the cell, proteins, such as biosynthetic or degradative proteins, 
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may be more readily synthesized. Likewise, an alteration in a metabolic pathway 
enzyme such that a particular side reaction becomes more or less favored may result in 
the over- or under-production of one or more compounds which are utilized as 
intermediates or substrates for the production of a desired fine chemical 
5 The isolated nucleic acid sequences of the invention are contained within the 

genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 
isolated C glutamicum MP DNAs and the predicted amino acid sequences of the C. 
glutamicum MP proteins are shown in Appendices A and B, respectively. 

10 Computational analyses were performed which classified and/or identified these 
nucleotide sequences as sequences which encode metabolic pathway proteins. 

The present invention also pertains to proteins which have an amino acid 
sequence which is substantially homologous to an amino acid sequence of Appendix B. 
As used herein, a protein which has an amino acid sequence which is substantially 

15 homologous to a selected amino acid sequence is least about 50% homologous to the 
selected amino acid sequence, e.g. , the entire selected amino acid sequence. A protein 
which has an amino acid sequence which is substantially homologous to a selected 
amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 

20 least about 96%, 97%, 98%, 99% or more homologous to the selected amino acid 
sequence. 

The MP protein or a biologically active portion or fragment thereof of the 
invention can catalyze an enzymatic reaction in one or more amino acid, vitamin, 
cofactor, nutraceutical, nucleotide, nucleoside, or trehalose metabolic pathways, or have 
25 one or more of the activities set forth in Table 1 . 

Various aspects of the invention are described in further detail in the following 
subsections: 

A. Isolated Nucleic Acid Molecules 

30 One aspect of the invention pertains to isolated nucleic acid molecules that 

encode MP polypeptides or biologically active portions thereof, as well as nucleic acid 
fragments sufficient for use as hybridization probes or primers for the identification or 
amplification of MP-encoding nucleic acid (e.g, MP DNA). As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 

35 DNA) and RNA molecules (e.g. , mRNA) and analogs of the DNA or RNA generated 
using nucleotide analogs. This term also encompasses untranslated sequence located at 
both the 3' and 5' ends of the coding region of the gene: at least about 100 nucleotides 
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of sequence upstream from the 5' end of the coding region and at least about 20 
nucleotides of sequence downstream from the 3'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DNA. An "isolated" nucleic acid molecule is one which is separated 
5 from other nucleic acid molecules which are present in the natural source of the nucleic 
acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated MP nucleic acid molecule can contain less than about 
10 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank 
the nucleic acid molecule in genomic DNA of the cell from which the nucleic acid is 
derived (e.g, a C. glutamicum cell). Moreover, an "isolated" nucleic acid molecule, such 
as a DNA molecule, can be substantially free of other cellular material, or culture 
medium when produced by recombinant techniques, or chemical precursors or other 
1 5 chemicals when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule 
having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum MP DNA can be isolated from a C glutamicum library 
20 using all or portion of one of the sequences of Appendix A as a hybridization probe and 
standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed, Cold Spring Harbor 
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 
Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 
25 of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 
primers designed based upon this sequence (e.g., a nucleic acid molecule encompassing 
all or a portion of one of the sequences of Appendix A can be isolated by the 
polymerase chain reaction using oligonucleotide primers designed based upon this same 
sequence of Appendix A). For example, mRNA can be isolated from normal 
30 endothelial cells (e.g. , by the guanidinium-thiocyanate extraction procedure of Chirgwin 
et al (1979) Biochemistry 18: 5294-5299) and DNA can be prepared using reverse 
transcriptase (e.g, Moloney MLV reverse transcriptase, available from Gibco/BRL, 
Bethesda, MD; or AMV reverse transcriptase, available from Seikagaku America, Inc., 
St. Petersburg, FL). Synthetic oligonucleotide primers for polymerase chain reaction 
35 amplification can be designed based upon one of the nucleotide sequences shown in 
Appendix A. A nucleic acid of the invention can be amplified using cDNA or, 
alternatively, genomic DNA, as a template and appropriate oligonucleotide primers 
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according to standard PCR amplification techniques. The nucleic acid so amplified can 
be cloned into an appropriate vector and characterized by DNA sequence analysis. 
Furthermore, oligonucleotides corresponding to an MP nucleotide sequence can be 
prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer. 
5 In a preferred embodiment, an isolated nucleic acid molecule of the invention 

comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
Appendix A correspond to the Corynebacterium glutamicum MP DNAs of the 
invention. This DNA comprises sequences encoding MP proteins (z.e., the "coding 
region", indicated in each sequence in Appendix A), as well as 5' untranslated sequences 
10 and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 
acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 

For the purposes of this application, it will be understood that each of the 
sequences set forth in Appendix A has an identifying RXA, RXN, RXS, or RXC 

1 5 number having the designation "RXA", "RXN", "RXS", or "RXC" followed by 5 digits 
(i.e., RXA00007, RXN00023, RXS001 16, or RXC00128). Each of these sequences 
comprises up to three parts: a 5' upstream region, a coding region, and a downstream 
region. Each of these three regions is identified by the same RXA, RXN, RXS, or RXC 
designation to eliminate confusion. The recitation "one of the sequences in Appendix 

20 A", then, refers to any of the sequences in Appendix A, which may be distinguished by 
their differing RXA, RXN, RXS, or RXC designations. The coding region of each of 
these sequences is translated into a corresponding amino acid sequence, which is set 
forth in Appendix B. The sequences of Appendix B are identified by the same RXA, 
RXN, RXS, or RXC designations as Appendix A, such that they can be readily 

25 correlated. For example, the amino acid sequences in Appendix B designated 
RXA02229, RX00351, RXS02970, and RXC02390 are translations of the coding 
regions of the nucleotide sequences of nucleic acid molecules RXA02229, RX00351, 
RXS02970, and RXC02390, respectively, in Appendix A. Each of the RXA, RXN, 
RXS, and RXC nucleotide and amino acid sequences of the invention has also been 

30 assigned a SEQ ID NO, as indicated in Table 1 . 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA, 
RXN, RXS, or RXC designation. For example, SEQ ID NO:5, designated, as indicated 
on Table 1, as "F RXA01009", is an F-designated gene, as are SEQ ID NOs: 73, 75, and 

35 77 (designated on Table 1 as "F RXA00007", "F RXA00364", and "F RXA00367", 
respectively). 
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In one embodiment, the nucleic acid molecules of the present invention are not 
intended to include C glutamicum those compiled in Table 2. In the case of the dapD 
gene, a sequence for this gene was published in Wehrmann, A., et al (1998) J. 
BacterioL 180(12): 3159-3165. However, the sequence obtained by the inventors of the 
5 present application is significantly longer than the published version. It is believed that 
the published version relied on an incorrect start codon, and thus represents only a 
fragment of the actual coding region. 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 

10 nucleotide sequences shown in Appendix A, or a portion thereof A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 
Appendix A is one which is sufficiently complementary to one of the nucleotide 
sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 

15 In still another preferred embodiment, an isolated nucleic acid molecule of the 

invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 
53%, 54%, 55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 
63%>, 64%, 65%, 66%, 67%, 68%, 69%, or 70%%, more preferably at least about 71%, 
72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 

20 86%>, 87%>, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at 
least about 95%, 96%, 97%, 98%, 99% or more homologous to a nucleotide sequence 
shown in Appendix A, or a portion thereof. Ranges and identity values intermediate to 
the above-recited ranges, {e.g., 70-90% identical or 80-95% identical) are also intended 
to be encompassed by the present invention. For example, ranges of identity values 

25 using a combination of any of the above values recited as upper and/or lower limits are 
intended to be included. In an additional preferred embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 
Appendix A, or a portion thereof. 

30 Moreover, the nucleic acid molecule of the invention can comprise only a 

portion of the coding region of one of the sequences in Appendix A, for example a 
fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an MP protein. The nucleotide sequences determined from the cloning 
of the MP genes from C glutamicum allows for the generation of probes and primers 

35 designed for use in identifying and/or cloning MP homologues in other cell types and 
organisms, as well as MP homologues from other Corynebacteria or related species. 
The probe/primer typically comprises substantially purified oligonucleotide. The 
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oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 
under stringent conditions to at least about 12, preferably about 25, more preferably 
about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 
5 Appendix A, or naturally occurring mutants thereof. Primers based on a nucleotide 
sequence of Appendix A can be used in PCR reactions to clone MP homologues. 
Probes based on the MP nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 

10 group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
which misexpress an MP protein, such as by measuring a level of an MP-encoding 
nucleic acid in a sample of cells from a subject e.g., detecting MP mRNA levels or 
determining whether a genomic MP gene has been mutated or deleted. 

15 In one embodiment, the nucleic acid molecule of the invention encodes a protein 

or portion thereof which includes an amino acid sequence which is sufficiently 
homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to catalyze an enzymatic reaction in an amino acid, vitamin, 
cofactor, nutraceutical, nucleotide, nucleoside, or trehalose metabolic pathway. As used 

20 herein, the language "sufficiently homologous" refers to proteins or portions thereof 
which have amino acid sequences which include a minimum number of identical or 
equivalent (e.g., an amino acid residue which has a similar side chain as an amino acid 
residue in one of the sequences of Appendix B) amino acid residues to an amino acid 
sequence of Appendix B such that the protein or portion thereof is able to catalyze an 

25 enzymatic reaction in a C glutamicum amino acid, vitamin, cofactor, nutraceutical, 
nucleotide, nucleoside or trehalose metabolic pathway. Protein members of such 
metabolic pathways, as described herein, function to catalyze the biosynthesis or 
degradation of one or more of: amino acids, vitamins, cofactors, nutraceuticals, 
nucleotides, nucleosides, or trehalose. Examples of such activities are also described 

30 herein. Thus, "the function of an MP protein" contributes to the overall functioning of 
one or more such metabolic pathway and contributes, either directly or indirectly, to the 
yield, production, and/or efficiency of production of one or more fine chemicals. 
Examples of MP protein activities are set forth in Table 1 . 

In another embodiment, the protein is at least about 50-60%, preferably at least 

35 about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
acid sequence of Appendix B. 
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Portions of proteins encoded by the MP nucleic acid molecules of the invention 
are preferably biologically active portions of one of the MP proteins. As used herein, 
the term "biologically active portion of an MP protein" is intended to include a portion, 
e.g., a domain/motif, of an MP protein that catalyzes an enzymatic reaction in one or 

5 more C. glutamicum amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, 
or trehalose metabolic pathways, or has an activity as set forth in Table 1 . To determine 
whether an MP protein or a biologically active portion thereof can catalyze an enzymatic 
reaction in an amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or 
trehalose metabolic pathway, an assay of enzymatic activity may be performed. Such 

10 assay methods are well known to those of ordinary skill in the art, as detailed in 
Example 8 of the Exemplification. 

Additional nucleic acid fragments encoding biologically active portions of an 
MP protein can be prepared by isolating a portion of one of the sequences in Appendix 
B, expressing the encoded portion of the MP protein or peptide (e.g., by recombinant 

1 5 expression in vitro) and assessing the activity of the encoded portion of the MP protein 
or peptide. 

The invention further encompasses nucleic acid molecules that differ from one 
of the nucleotide sequences shown in Appendix A (and portions thereof) due to 
degeneracy of the genetic code and thus encode the same MP protein as that encoded by 

20 the nucleotide sequences shown in Appendix A. In another embodiment, an isolated 
nucleic acid molecule of the invention has a nucleotide sequence encoding a protein 
having an amino acid sequence shown in Appendix B. In a still further embodiment, the 
nucleic acid molecule of the invention encodes a full length C. glutamicum protein 
which is substantially homologous to an amino acid sequence of Appendix B (encoded 

25 by an open reading frame shown in Appendix A). 

It will be understood by one of ordinary skill in the art that in one embodiment 
the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 
the present invention. In one embodiment, the invention includes nucleotide and amino 

30 acid sequences having a percent identity to a nucleotide or amino acid sequence of the 
invention which is greater than that of a sequence of the prior art (e.g. , a Genbank 
sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 
least 40% identical to the nucleotide sequence designated RXA001 15 (SEQ ID 

35 NO: 1 85), a nucleotide sequence which is greater than and/or at least % identical to the 
nucleotide sequence designated RXA00131 (SEQ ID NO:991), and a nucleotide 
sequence which is greater than and/or at least 39% identical to the nucleotide sequence 
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designated RXA00219 (SEQ ID NO:345). One of ordinary skill in the art would be able 
to calculate the lower threshold of percent identity for any given sequence of the 
invention by examining the GAP-calculated percent identity scores set forth in Table 4 
for each of the three top hits for the given sequence, and by subtracting the highest 

5 GAP-calculated percent identity from 1 00 percent. One of ordinary skill in the art will 
also appreciate that nucleic acid and amino acid sequences having percent identities 
greater than the lower threshold so calculated (e.g., at least 50%, 51%, 52%, 53%, 54%, 
55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 
65%, 66%>, 67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 

10 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 
88%, 89%, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 
95%o, 96%, 97%o, 98%), 99% or more identical) are also encompassed by the invention. 

In addition to the C glutamicum MP nucleotide sequences shown in Appendix 
A, it will be appreciated by one of ordinary skill in the art that DNA sequence 

1 5 polymorphisms that lead to changes in the amino acid sequences of MP proteins may 
exist within a population (e.g., the C. glutamicum population). Such genetic 
polymorphism in the MP gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame encoding an MP protein, 

20 preferably a C. glutamicum MP protein. Such natural variations can typically result in 
l-5%> variance in the nucleotide sequence of the MP gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in MP that are the result of natural 
variation and that do not alter the functional activity of MP proteins are intended to be 
within the scope of the invention. 

25 Nucleic acid molecules corresponding to natural variants and non-C glutamicum 

homologues of the C glutamicum MP DNA of the invention can be isolated based on 
their homology to the C. glutamicum MP nucleic acid disclosed herein using the C 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 
hybridization techniques under stringent hybridization conditions. Accordingly, in 

30 another embodiment, an isolated nucleic acid molecule of the invention is at least 1 5 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 
the term "hybridizes under stringent conditions" is intended to describe conditions for 

35 hybridization and washing under which nucleotide sequences at least 60% homologous 
to each other typically remain hybridized to each other. Preferably, the conditions are 
such that sequences at least about 65%, more preferably at least about 70%o, and even 
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more preferably at least about 75% or more homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to one of ordinary skill in 
the art and can be found in Current Protocols in Molecular Biology, John Wiley & 
Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent 
5 hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C. 
Preferably, an isolated nucleic acid molecule of the invention that hybridizes under 
stringent conditions to a sequence of Appendix A corresponds to a naturally-occurring 
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule 

10 refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
(e.g., encodes a natural protein). In one embodiment, the nucleic acid encodes a natural 
C. glutamicum MP protein. 

In addition to naturally-occurring variants of the MP sequence that may exist in 
the population, one of ordinary skill in the art will further appreciate that changes can be 

1 5 introduced by mutation into a nucleotide sequence of Appendix A, thereby leading to 
changes in the amino acid sequence of the encoded MP protein, without altering the 
functional ability of the MP protein. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in a 
sequence of Appendix A. A "non-essential" amino acid residue is a residue that can be 

20 altered from the wild-type sequence of one of the MP proteins (Appendix B) without 
altering the activity of said MP protein, whereas an "essential" amino acid residue is 
required for MP protein activity. Other amino acid residues, however, (e.g., those that 
are not conserved or only semi-conserved in the domain having MP activity) may not be 
essential for activity and thus are likely to be amenable to alteration without altering MP 

25 activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding MP proteins that contain changes in amino acid residues that are not essential 
for MP activity. Such MP proteins differ in amino acid sequence from a sequence 
contained in Appendix B yet retain at least one of the MP activities described herein. In 

30 one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least about 
50% homologous to an amino acid sequence of Appendix B and is capable of catalyzing 
an enzymatic reaction in an amino acid, vitamin, cofactor, nutraceutical, nucleotide, 
nucleoside, or trehalose metabolic pathway, or has one or more activities set forth in 

35 Table 1 . Preferably, the protein encoded by the nucleic acid molecule is at least about 
50-60%o homologous to one of the sequences in Appendix B, more preferably at least 
about 60-70%o homologous to one of the sequences in Appendix B, even more 
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preferably at least about 70-80%, 80-90%, 90-95% homologous to one of the sequences 
in Appendix B, and most preferably at least about 96%, 97%, 98%, or 99% homologous 
to one of the sequences in Appendix B. 

To determine the percent homology of two amino acid sequences (e.g., one of 

5 the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 
or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in one sequence 

10 (e.g. , one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence (e.g., a mutant form of 
the sequence selected from Appendix B), then the molecules are homologous at that 
position (i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 

1 5 sequences is a function of the number of identical positions shared by the sequences 
(i.e., % homology = # of identical positions/total # of positions x 100). 

An isolated nucleic acid molecule encoding an MP protein homologous to a 
protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 

20 one or more amino acid substitutions, additions or deletions are introduced into the 

encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 

25 one in which the amino acid residue is replaced with an amino acid residue having a 

similar side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains (e.g., 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 

30 tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an MP 
protein is preferably replaced with another amino acid residue from the same side chain 

35 family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an MP coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for an MP activity described herein to identify 
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mutants that retain MP activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 
protein can be determined using, for example, assays described herein (see Example 8 of 
the Exemplification). 

5 In addition to the nucleic acid molecules encoding MP proteins described above, 

another aspect of the invention pertains to isolated nucleic acid molecules which are 
antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence which is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
coding strand of a double-stranded DNA molecule or complementary to an mRNA 

10 sequence. Accordingly, an antisense nucleic acid can hydrogen bond to a sense nucleic 
acid. The antisense nucleic acid can be complementary to an entire MP coding strand, 
or to only a portion thereof. In one embodiment, an antisense nucleic acid molecule is 
antisense to a "coding region" of the coding strand of a nucleotide sequence encoding an 
MP protein. The term "coding region" refers to the region of the nucleotide sequence 

1 5 comprising codons which are translated into amino acid residues (e.g., the entire coding 
region of SEQ ID NO. 1 (RXA02229) comprises nucleotides 1 to 825). In another 
embodiment, the antisense nucleic acid molecule is antisense to a "noncoding region" of 
the coding strand of a nucleotide sequence encoding MP. The term "noncoding region" 
refers to 5' and 3' sequences which flank the coding region that are not translated into 

20 amino acids {i.e., also referred to as 5' and 3* untranslated regions). 

Given the coding strand sequences encoding MP disclosed herein {e.g., the 
sequences set forth in Appendix A), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of MP mRNA, but 

25 more preferably is an oligonucleotide which is antisense to only a portion of the coding 
or noncoding region of MP mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of MP mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 

30 using chemical synthesis and enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 

35 acids, e.g. , phosphorothioate derivatives and acridine substituted nucleotides can be 
used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
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hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 

5 methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 
mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 
2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 

10 oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil ? 3-(3- 

amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2 ? 6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e., RNA 
transcribed from the inserted nucleic acid will be of an antisense orientation to a target 

1 5 nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding an MCT protein to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

20 conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. The antisense molecule can 
be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 

25 an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 
molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 
which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 

30 In yet another embodiment, the antisense nucleic acid molecule of the invention 

is an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual (3-units, the strands run parallel to each other (Gaultier et al (1987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2 r -o- 

35 methylribonucleotide (Inoue et al (1987) Nucleic Acids Res. 15:6131-6148) or a 
chimeric RNA-DNA analogue (Inoue et al (1987) FEES Lett. 215:327-330). 
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In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
5 (described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 

catalytically cleave MP mRNA transcripts to thereby inhibit translation of MP mRNA. 
A ribozyme having specificity for an MP-encoding nucleic acid can be designed based 
upon the nucleotide sequence of an MP DNA disclosed herein (i.e., SEQ ID NO: 1 
(RXA02229 in Appendix A). For example, a derivative of a Tetrahymena L-19 IVS 

10 RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in an MP-encoding mRNA. 
See, e.g., Cech et al U.S. Patent No. 4,987,071 and Cech et al U.S. Patent No. 
5,1 16,742. Alternatively, MP mRNA can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel, D. and 

15 Szostak, J.W. (1993) Science 261:1411-1418. 

Alternatively, MP gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of an MP nucleotide sequence (e.g., 
an MP promoter and/or enhancers) to form triple helical structures that prevent 
transcription of an MP gene in target cells. See generally, Helene, C. (1991) Anticancer 

20 Drug Des. 6(6):569-84; Helene, C. et al (1992) Ann. K Y. Acad. Sci. 660:27-36; and 
Maher, LJ. (1992) Bioassays 14(12):807-15. 
B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an MP protein (or a portion thereof). As 

25 used herein, the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 

30 autonomous replication in a host cell into which they are introduced (e.g. , bacterial 

vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
genome. Moreover, certain vectors are capable of directing the expression of genes to 

35 which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 



ATTORNEY DOCKET NO.: BGI-121CP 



-30- 

be used interchangeably as the plasmid is the most commonly used form of vector. 
However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

5 The recombinant expression vectors of the invention comprise a nucleic acid of 

the invention in a form suitable for expression of the nucleic acid in a host cell, which 
means that the recombinant expression vectors include one or more regulatory 
sequences, selected on the basis of the host cells to be used for expression, which is 
operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 

10 expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
sequence" is intended to include promoters, repressor binding sites, activator binding 

1 5 sites, enhancers and other expression control elements (e.g. , terminators, 

polyadenylation signals, or other elements of mRNA secondary structure). Such 
regulatory sequences are described, for example, in Goeddel; Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, CA (1990). 
Regulatory sequences include those which direct constitutive expression of a nucleotide 

20 sequence in many types of host cell and those which direct expression of the nucleotide 
sequence only in certain host cells. Preferred regulatory sequences are, for example, 
promoters such as cos-, tac-, trp-, tet-, trp-tet-, lpp-, lac-, lpp-lac-, lacl q -, T7-, T5-, T3-, 
gal-, trc-, ara-, SP6-, amy, SP02, X,-P R - or X P L , which are used preferably in bacteria. 
Additional regulatory sequences are, for example, promoters from yeasts and fungi, such 

25 as ADC1, MFa, AC, P-60, CYC1, GAPDH, TEF, rp28, ADH, promoters from plants 
such as CaMV/35S, SSU, OCS, lib4, usp, STLS1, B33, nos or ubiquitin- or phaseolin- 
promoters. It is also possible to use artificial promoters. It will be appreciated by one of 
ordinary skill in the art that the design of the expression vector can depend on such 
factors as the choice of the host cell to be transformed, the level of expression of protein 

30 desired, etc. The expression vectors of the invention can be introduced into host cells to 
thereby produce proteins or peptides, including fusion proteins or peptides, encoded by 
nucleic acids as described herein (e.g., MP proteins, mutant forms of MP proteins, 
fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 

35 expression of MP proteins in prokaryotic or eukaryotic cells. For example, MP genes 
can be expressed in bacterial cells such as C. glutamicum, insect cells (using baculovirus 
expression vectors), yeast and other fungal cells (see Romanos, M.A. et al (1992) 
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"Foreign gene expression in yeast: a review", Yeast 8: 423-488; van den Hondel, 
C.A.M.J.J. et al. (1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 
Press: San Diego; and van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) "Gene transfer 
5 systems and vector development for filamentous fungi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
efficiency Agrobacterium tumefaciens -mediated transformation of Arabidopsis 
thaliana leaf and cotyledon explants" Plant Cell Rep.: 583-586), or mammalian cells. 
1 0 Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 

Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 
recombinant expression vector can be transcribed and translated in vitro, for example 
using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out with vectors 
1 5 containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein but also to the C- 
terminus or fused within suitable regions in the proteins. Such fusion vectors typically 
serve three purposes: 1) to increase expression of recombinant protein; 2) to increase the 
20 solubility of the recombinant protein; and 3) to aid in the purification of the recombinant 
protein by acting as a ligand in affinity purification. Often, in fusion expression vectors, 
a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion 
moiety subsequent to purification of the fusion protein. Such enzymes, and their 
25 cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 

Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 
D.B. and Johnson, K.S. (1988) Gene 67:3 1-40), pMAL (New England Biolabs, Beverly, 
MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 
(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
30 protein. In one embodiment, the coding sequence of the MP protein is cloned into a 
pGEX expression vector to create a vector encoding a fusion protein comprising, from 
the N-terminus to the C-terminus, GST-thrombin cleavage site-X protein. The fusion 
protein can be purified by affinity chromatography using glutathione-agarose resin. 
Recombinant MP protein unfused to GST can be recovered by cleavage of the fusion 
35 protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann etal, (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 
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pUC19, pKC30, pRep4, pHSl, pHS2, P PLc236, pMBL24, pLG200, pUR290, pIN- 
III 1 13-B1, Xgtl 1, pBdCl, and pET 1 Id (Studier et al, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89; and 
Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
5 Target gene expression from the pTrc vector relies on host RNA polymerase 

transcription from a hybrid trp-lac fusion promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by 
a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 
host strains BL21(DE3) or HMS174(DE3) from a resident X prophage harboring a T7 
1 0 gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
of other varieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pIJlOl, pIJ364, pIJ702 and pIJ361 are known to be useful in transforming 
Streptomyces, while plasmids pUBl 10, pC194, or pBD214 are suited for transformation 
of Bacillus species. Several plasmids of use in the transfer of genetic information into 
1 5 Corynebacterium include pHMl 519, pBL 1 , pSA77, or pAJ667 (Pouwels et al. , eds. 
(1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 

One strategy to maximize recombinant protein expression is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein (Gottesman, S., Gene Expression Technology: Methods in 
20 Enzymology 1 85, Academic Press, San Diego, California (1 990) 1 1 9-1 28). Another 
strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each amino acid are those 
preferentially utilized in the bacterium chosen for expression, such as C. glutamicum 
(Wada et al (1992) Nucleic Acids Res. 20:21 11-2118). Such alteration of nucleic acid 
25 sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the MP protein expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast & cerevisiae include pYepSecl 
(Baldari, et al, (1987) Embo J. 6:229-234), , 2 u, pAG-1, Yep6, Yepl3, pEMBLYe23, 
pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88 (Schultz et al, (1987) 
30 Gene 54:1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 
filamentous fungi, include those detailed in: van den Hondel, C.A.M.J.J. & Punt, P.J. 
(1991) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et al, eds., p. 1-28, Cambridge 
35 University Press: Cambridge, and Pouwels et al , eds. (1985) Cloning Vectors. Elsevier: 
New York (IBSN 0 444 904018). 
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Alternatively, the MP proteins of the invention can be expressed in insect cells 
using baculovirus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al 
(1983) Mol Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) 

5 Virology 170:31-39). 

In another embodiment, the MP proteins of the invention may be expressed in 
unicellular plant cells (such as algae) or in plant cells from higher plants (e.g., the 
spermatophytes, such as crop plants). Examples of plant expression vectors include 
those detailed in: Becker, D., Kemper, R, Schell, J. and Masterson, R. (1992) "New 

10 plant binary vectors with selectable markers located proximal to the left border", Plant 
Mol Biol 20: 1195-1197; and Bevan, M.W. (1984) "Binary Agrobacterium vectors for 
plant transformation", Nucl Acid Res. 12: 871 1-8721, and include pLGV23, pGHlac+, 
pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 904018). 

1 5 In yet another embodiment, a nucleic acid of the invention is expressed in 

mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, B. (1987) Nature 329:840) and pMT2PC 
(Kaufman et al (1987) EMBOJ. 6:187-195). When used in mammalian cells, the 
expression vector's control functions are often provided by viral regulatory elements. 

20 For example, commonly used promoters are derived from polyoma, Adenovirus 2, 

cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F., 
andManiatis, T. Molecular Cloning: A Laboratory Manual 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 

25 1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 

30 tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et al 

(1987) Genes Dev. 1:268-277), lymphoid-specific promoters (Calame and Eaton (1988) 
Adv. Immunol 43:235-275), in particular promoters of T cell receptors (Winoto and 
Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et al (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 

35 (e.g. , the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 

pancreas-specific promoters (Edlund et al (1985) Science 230:912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Patent No. 4,873,316 and 
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European Application Publication No. 264,166). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 
Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 
5 The invention further provides a recombinant expression vector comprising a 

DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to MP mRNA. Regulatory sequences operatively 

10 linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 
instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 

1 5 or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 
type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al, Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) 1986. 

20 Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 

25 to either mutation or environmental influences, such progeny may not, in fact, be 

identical to the parent cell, but are still included within the scope of the term as used 
herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an MP 
protein can be expressed in bacterial cells such as C glutamicum, insect cells, yeast or 

30 mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to those of ordinary skill in the art. Microorganisms 
related to Corynebacterium glutamicum which may be conveniently used as host cells 
for the nucleic acid and protein molecules of the invention are set forth in Table 3. 
Vector DNA can be introduced into prokaryotic or eukaryotic cells via 

35 conventional transformation or transfection techniques. As used herein, the terms 

"transformation" and "transfection", "conjugation" and "transduction" are intended to 
refer to a variety of art-recognized techniques for introducing foreign nucleic acid (e.g., 
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linear DNA or RNA (e.g., a linearized vector or a gene construct alone without a vector) 
or nucleic acid in the form of a vector (e.g. , a plasmid, phage, phasmid, phagemid, 
transposon or other DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, natural 
5 competence, chemical-mediated transfer, or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al (Molecular 
Cloning: A Laboratory Manual 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 
For stable transfection of mammalian cells, it is known that, depending upon the 

1 0 expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G418, 

1 5 hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 

introduced into a host cell on the same vector as that encoding an MP protein or can be 
introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by drag selection (e.g., cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

20 To create a homologous recombinant microorganism, a vector is prepared which 

contains at least a portion of an MP gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the MP gene. Preferably, 
this MP gene is a Coryne bacterium glutamicum MP gene, but it can be a homologue 
from a related bacterium or even from a mammalian, yeast, or insect source. In a 

25 preferred embodiment, the vector is designed such that, upon homologous 

recombination, the endogenous MP gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, 
the vector can be designed such that, upon homologous recombination, the endogenous 
MP gene is mutated or otherwise altered but still encodes functional protein (e.g., the 

30 upstream regulatory region can be altered to thereby alter the expression of the 

endogenous MP protein). In the homologous recombination vector, the altered portion 
of the MP gene is flanked at its 5' and 3' ends by additional nucleic acid of the MP gene 
to allow for homologous recombination to occur between the exogenous MP gene 
carried by the vector and an endogenous MP gene in a microorganism. The additional 

35 flanking MP nucleic acid is of sufficient length for successful homologous 

recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 
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Capecchi, M.R. (1987) Cell 51 : 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism (e.g., by electroporation) and 
cells in which the introduced MP gene has homologously recombined with the 
endogenous MP gene are selected, using art-known techniques. 

5 In another embodiment, recombinant microorganisms can be produced which 

contain selected systems which allow for regulated expression of the introduced gene. 
For example, inclusion of an MP gene on a vector placing it under control of the lac 
operon permits expression of the MP gene only in the presence of IPTG. Such 
regulatory systems are well known in the art. 

10 In another embodiment, an endogenous MP gene in a host cell is disrupted (e.g. , 

by homologous recombination or other genetic means known in the art) such that 
expression of its protein product does not occur. In another embodiment, an 
endogenous or introduced MP gene in a host cell has been altered by one or more point 
mutations, deletions, or inversions, but still encodes a functional MP protein. In still 

1 5 another embodiment, one or more of the regulatory regions (e.g. , a promoter, repressor, 
or inducer) of an MP gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the MP gene is 
modulated. One of ordinary skill in the art will appreciate that host cells containing 
more than one of the described MP gene and protein modifications may be readily 

20 produced using the methods of the invention, and are meant to be included in the present 
invention. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce (i.e., express) an MP protein. Accordingly, the invention 
further provides methods for producing MP proteins using the host cells of the 

25 invention. In one embodiment, the method comprises culturing the host cell of 

invention (into which a recombinant expression vector encoding an MP protein has been 
introduced, or into which genome has been introduced a gene encoding a wild-type or 
altered MP protein) in a suitable medium until MP protein is produced. In another 
embodiment, the method further comprises isolating MP proteins from the medium or 

30 the host cell. 

C Isolated MP Proteins 

Another aspect of the invention pertains to isolated MP proteins, and biologically 
active portions thereof. An "isolated" or "purified" protein or biologically active portion 
3 5 thereof is substantially free of cellular material when produced by recombinant DN A 
techniques, or chemical precursors or other chemicals when chemically synthesized. 
The language "substantially free of cellular material" includes preparations of MP 
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protein in which the protein is separated from cellular components of the cells in which 
it is naturally or recombinant^ produced. In one embodiment, the language 
"substantially free of cellular material" includes preparations of MP protein having less 
than about 30% (by dry weight) of non-MP protein (also referred to herein as a 

5 "contaminating protein"), more preferably less than about 20% of non-MP protein, still 
more preferably less than about 10% of non-MP protein, and most preferably less than 
about 5% non-MP protein. When the MP protein or biologically active portion thereof 
is recombinantly produced, it is also preferably substantially free of culture medium, 
i.e., culture medium represents less than about 20%, more preferably less than about 

10 10%, and most preferably less than about 5% of the volume of the protein preparation. 
The language "substantially free of chemical precursors or other chemicals" includes 
preparations of MP protein in which the protein is separated from chemical precursors 
or other chemicals which are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 

1 5 includes preparations of MP protein having less than about 30% (by dry weight) of 
chemical precursors or non-MP chemicals, more preferably less than about 20% 
chemical precursors or non-MP chemicals, still more preferably less than about 10% 
chemical precursors or non-MP chemicals, and most preferably less than about 5% 
chemical precursors or non-MP chemicals. In preferred embodiments, isolated proteins 

20 or biologically active portions thereof lack contaminating proteins from the same 

organism from which the MP protein is derived. Typically, such proteins are produced 
by recombinant expression of, for example, a C. glutamicum MP protein in a 
microorganism such as C. glutamicum. 

An isolated MP protein or a portion thereof of the invention can catalyze an 

25 enzymatic reaction in an amino acid, vitamin, cofactor, nutraceutical, nucleotide, 

nucleoside, or trehalose metabolic pathway, or has one or more of the activities set forth 
in Table 1 . In preferred embodiments, the protein or portion thereof comprises an amino 
acid sequence which is sufficiently homologous to an amino acid sequence of Appendix 
B such that the protein or portion thereof maintains the ability to catalyze an enzymatic 

30 reaction in an amino acid, vitamin, cofactor, nutraceutical, nucleotide, nucleoside, or 
trehalose metabolic pathway. The portion of the protein is preferably a biologically 
active portion as described herein. In another preferred embodiment, an MP protein of 
the invention has an amino acid sequence shown in Appendix B. In yet another 
preferred embodiment, the MP protein has an amino acid sequence which is encoded by 

35 a nucleotide sequence which hybridizes, e.g., hybridizes under stringent conditions, to a 
nucleotide sequence of Appendix A. In still another preferred embodiment, the MP 
protein has an amino acid sequence which is encoded by a nucleotide sequence that is at 
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least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 60%, preferably 
at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 70%, more 
preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 
81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, 

5 and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 

homologous to one of the nucleic acid sequences of Appendix A, or a portion thereof. 
Ranges and identity values intermediate to the above-recited values, (e.g., 70-90% 
identical or 80-95% identical) are also intended to be encompassed by the present 
invention. For example, ranges of identity values using a combination of any of the 

10 above values recited as upper and/or lower limits are intended to be included. The 

preferred MP proteins of the present invention also preferably possess at least one of the 
MP activities described herein. For example, a preferred MP protein of the present 
invention includes an amino acid sequence encoded by a nucleotide sequence which 
hybridizes, e.g., hybridizes under stringent conditions, to a nucleotide sequence of 

1 5 Appendix A, and which can catalyze an enzymatic reaction in an amino acid, vitamin, 
cofactor, nutraceutical, nucleotide, nucleoside, or trehalose metabolic pathway, or which 
has one or more of the activities set forth in Table 1 . 

In other embodiments, the MP protein is substantially homologous to an amino 
acid sequence of Appendix B and retains the functional activity of the protein of one of 

20 the sequences of Appendix B yet differs in amino acid sequence due to natural variation 
or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the MP protein is a protein which comprises an amino acid sequence 
which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 
60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 

25 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 
or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 
93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 
of the MP activities described herein. Ranges and identity values intermediate to the 

30 above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using 
a combination of any of the above values recited as upper and/or lower limits are 
intended to be included. In another embodiment, the invention pertains to a full length 
C. glutamicum protein which is substantially homologous to an entire amino acid 

35 sequence of Appendix B. 

Biologically active portions of an MP protein include peptides comprising amino 
acid sequences derived from the amino acid sequence of an MP protein, e.g., the an 
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amino acid sequence shown in Appendix B or the amino acid sequence of a protein 
homologous to an MP protein, which include fewer amino acids than a full length MP 
protein or the full length protein which is homologous to an MP protein, and exhibit at 
least one activity of an MP protein. Typically, biologically active portions (peptides, 

5 e.g. 9 peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or 
more amino acids in length) comprise a domain or motif with at least one activity of an 
MP protein. Moreover, other biologically active portions, in which other regions of the 
protein are deleted, can be prepared by recombinant techniques and evaluated for one or 
more of the activities described herein. Preferably, the biologically active portions of an 

1 0 MP protein include one or more selected domains/motifs or portions thereof having 
biological activity. 

MP proteins are preferably produced by recombinant DNA techniques. For 
example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 

1 5 described above) and the MP protein is expressed in the host cell. The MP protein can 
then be isolated from the cells by an appropriate purification scheme using standard 
protein purification techniques. Alternative to recombinant expression, an MP protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
techniques. Moreover, native MP protein can be isolated from cells (e.g., endothelial 

20 cells), for example using an anti-MP antibody, which can be produced by standard 
techniques utilizing an MP protein or fragment thereof of this invention. 

The invention also provides MP chimeric or fusion proteins. As used herein, an 
MP "chimeric protein" or "fusion protein" comprises an MP polypeptide operatively 
linked to a non-MP polypeptide. An "MP polypeptide" refers to a polypeptide having an 

25 amino acid sequence corresponding to MP, whereas a "non-MP polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a protein which is not 
substantially homologous to the MP protein, e.g., a protein which is different from the 
MP protein and which is derived from the same or a different organism. Within the 
fusion protein, the term "operatively linked" is intended to indicate that the MP 

30 polypeptide and the non-MP polypeptide are fused in-frame to each other. The non-MP 
polypeptide can be fused to the N-terminus or C-terminus of the MP polypeptide. For 
example, in one embodiment the fusion protein is a GST-MP fusion protein in which the 
MP sequences are fused to the C-terminus of the GST sequences. Such fusion proteins 
can facilitate the purification of recombinant MP proteins. In another embodiment, the 

35 fusion protein is an MP protein containing a heterologous signal sequence at its N- 

terminus. In certain host cells (e.g., mammalian host cells), expression and/or secretion 
of an MP protein can be increased through use of a heterologous signal sequence. 
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Preferably, an MP chimeric or fusion protein of the invention is produced by 
standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 

5 termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 

10 primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 
et ah John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An MP- 

1 5 encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the MP protein. 

Homologues of the MP protein can be generated by mutagenesis, e.g., discrete 
point mutation or truncation of the MP protein. As used herein, the term "homologue" 
refers to a variant form of the MP protein which acts as an agonist or antagonist of the 

20 activity of the MP protein. An agonist of the MP protein can retain substantially the 
same, or a subset, of the biological activities of the MP protein. An antagonist of the 
MP protein can inhibit one or more of the activities of the naturally occurring form of 
the MP protein, by, for example, competitively binding to a downstream or upstream 
member of the MP cascade which includes the MP protein. Thus, the C glutamicum 

25 MP protein and homologues thereof of the present invention may modulate the activity 
of one or more metabolic pathways in which MP proteins play a role in this 
microorganism. 

In an alternative embodiment, homologues of the MP protein can be identified 
by screening combinatorial libraries of mutants, e.g., truncation mutants, of the MP 

30 protein for MP protein agonist or antagonist activity. In one embodiment, a variegated 
library of MP variants is generated by combinatorial mutagenesis at the nucleic acid 
level and is encoded by a variegated gene library. A variegated library of MP variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 
oligonucleotides into gene sequences such that a degenerate set of potential MP 

35 sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins {e.g. , for phage display) containing the set of MP sequences therein. 
There are a variety of methods which can be used to produce libraries of potential MP 
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homologies from a degenerate oligonucleotide sequence. Chemical synthesis of a 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 
synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding 
5 the desired set of potential MP sequences. Methods for synthesizing degenerate 

oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 
Itakura et al (1984) Annu. Rev. Biochem. 53:323; Itakura et al (1984) Science 
198:1056; JkcetaL (1983) Nucleic Acid Res. 11:477. 

In addition, libraries of fragments of the MP protein coding can be used to 

10 generate a variegated population of MP fragments for screening and subsequent 
selection of homologues of an MP protein. In one embodiment, a library of coding 
sequence fragments can be generated by treating a double stranded PCR fragment of an 
MP coding sequence with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 

1 5 form double stranded DNA which can include sense/antisense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with SI nuclease, and ligating the resulting fragment library into an 
expression vector. By this method, an expression library can be derived which encodes 
N-terminal ? C-terminal and internal fragments of various sizes of the MP protein. 

20 Several techniques are known in the art for screening gene products of 

combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of MP 
homologues. The most widely used techniques, which are amenable to high through-put 

25 analysis, for screening large gene libraries typically include cloning the gene library into 
replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique which enhances the 

30 frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify MP homologues (Arkin and Yourvan (1992) PNAS 
59:781 1-7815; Delgrave et al (1993) Protein Engineering 6(3):327-331). 

In another embodiment, cell based assays can be exploited to analyze a 
variegated MP library, using methods well known in the art. 

35 
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D. Uses and Methods of the Invention 

The nucleic acid molecules, proteins, protein homologues, fusion 
proteins, primers, vectors, and host cells described herein can be used in one or more of 
the following methods: identification of C glutamicum and related organisms; mapping 

5 of genomes of organisms related to C glutamicum; identification and localization of C 
glutamicum sequences of interest; evolutionary studies; determination of MP protein 
regions required for function; modulation of an MP protein activity; modulation of the 
activity of an MP pathway; and modulation of cellular production of a desired 
compound, such as a fine chemical. 

10 The MP nucleic acid molecules of the invention have a variety of uses. First, 

they may be used to identify an organism as being Corynebacterium glutamicum or a 
close relative thereof. Also, they may be used to identify the presence of C. glutamicum 
or a relative thereof in a mixed population of microorganisms. The invention provides 
the nucleic acid sequences of a number of C glutamicum genes; by probing the 

1 5 extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
under stringent conditions with a probe spanning a region of a C glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 
Although Corynebacterium glutamicum itself is not pathogenic to humans, it is related 
to species which are human pathogens, such as Corynebacterium diphtherial 

20 Corynebacterium diphtheriae is the causative agent of diphtheria, a rapidly developing, 
acute, febrile infection which involves both local and systemic pathology. In this 
disease, a local lesion develops in the upper respiratory tract and involves necrotic injury 
to epithelial cells; the bacilli secrete toxin which is disseminated through this lesion to 
distal susceptible tissues of the body. Degenerative changes brought about by the 

25 inhibition of protein synthesis in these tissues, which include heart, muscle, peripheral 
nerves, adrenals, kidneys, liver and spleen, result in the systemic pathology of the 
disease. Diphtheria continues to have high incidence in many parts of the world, 
including Africa, Asia, Eastern Europe and the independent states of the former Soviet 
Union. An ongoing epidemic of diphtheria in the latter two regions has resulted in at 

30 least 5,000 deaths since 1990. 

In one embodiment, the invention provides a method of identifying the presence 
or activity of Cornyebacterium diphtheriae in a subject. This method includes detection 
of one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 

35 presence or activity of Corynebacterium diphtheriae in the subject. C. glutamicum and 
C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
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in C glutamicum are homologous to C diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 
markers for specific regions of the genome. This has utility not only in the mapping of 

5 the genome, but also for functional studies of C glutamicum proteins. For example, to 
identify the region of the genome to which a particular C glutamicum DNA-binding 
protein binds, the C glutamicum genome could be digested, and the fragments 
incubated with the DNA-binding protein. Those which bind the protein may be 
additionally probed with the nucleic acid molecules of the invention, preferably with 

10 readily detectable labels; binding of such a nucleic acid molecule to the genome 

fragment enables the localization of the fragment to the genome map of C. glutamicum, 
and, when performed multiple times with different enzymes, facilitates a rapid 
determination of the nucleic acid sequence to which the protein binds. Further, the 
nucleic acid molecules of the invention may be sufficiently homologous to the 

1 5 sequences of related species such that these nucleic acid molecules may serve as 
markers for the construction of a genomic map in related bacteria, such as 
Brevibacterium lactofermentum. 

The MP nucleic acid molecules of the invention are also useful for evolutionary 
and protein structural studies. The metabolic processes in which the molecules of the 

20 invention participate are utilized by a wide variety of prokaryotic and eukaryotic cells; 
by comparing the sequences of the nucleic acid molecules of the present invention to 
those encoding similar enzymes from other organisms, the evolutionary relatedness of 
the organisms can be assessed. Similarly, such a comparison permits an assessment of 
which regions of the sequence are conserved and which are not, which may aid in 

25 determining those regions of the protein which are essential for the functioning of the 
enzyme. This type of determination is of value for protein engineering studies and may 
give an indication of what the protein can tolerate in terms of mutagenesis without 
losing function. 

Manipulation of the MP nucleic acid molecules of the invention may result in the 
30 production of MP proteins having functional differences from the wild-type MP 

proteins. These proteins may be improved in efficiency or activity, may be present in 
greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 

The invention also provides methods for screening molecules which modulate 
the activity of an MP protein, either by interacting with the protein itself or a substrate 
35 or binding partner of the MP protein, or by modulating the transcription or translation of 
an MP nucleic acid molecule of the invention. In such methods, a microorganism 
expressing one or more MP proteins of the invention is contacted with one or more test 
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compounds, and the effect of each test compound on the activity or level of expression 
of the MP protein is assessed. 

When the desired fine chemical to be isolated from large-scale fermentative 
culture of C glutamicum is an amino acid, a vitamin, a cofactor, a nutraceutical, a 
5 nucleotide, a nucleoside, or trehalose, modulation of the activity or efficiency of activity 
of one or more of the proteins of the invention by recombinant genetic mechanisms may 
directly impact the production of one of these fine chemicals. For example, in the case 
of an enzyme in a biosynthetic pathway for a desired amino acid, improvement in 
efficiency or activity of the enzyme (including the presence of multiple copies of the 

10 gene) should lead to an increased production or efficiency of production of that desired 
amino acid. In the case of an enzyme in a biosynthetic pathway for an amino acid whose 
synthesis is in competition with the synthesis of a desired amino acid, any decrease in 
the efficiency or activity of this enzyme (including deletion of the gene) should result in 
an increase in production or efficiency of production of the desired amino acid, due to 

1 5 decreased competition for intermediate compounds and/or energy. In the case of an 

enzyme in a degradation pathway for a desired amino acid, any decrease in efficiency or 
activity of the enzyme should result in a greater yield or efficiency of production of the 
desired product due to a decrease in its degradation. Lastly, mutagenesis of an enzyme 
involved in the biosynthesis of a desired amino acid such that this enzyme is no longer is 

20 capable of feedback inhibition should result in increased yields or efficiency of 

production of the desired amino acid. The same should apply to the biosynthetic and 
degradative enzymes of the invention involved in the metabolism of vitamins, cofactors, 
nutraceuticals, nucleotides, nucleosides and trehalose. 

Similarly, when the desired fine chemical is not one of the aforementioned 

25 compounds, the modulation of activity of one of the proteins of the invention may still 
impact the yield and/or efficiency of production of the compound from large-scale 
culture of C glutamicum. The metabolic pathways of any organism are closely 
interconnected; the intermediate used by one pathway is often supplied by a different 
pathway. Enzyme expression and function may be regulated based on the cellular levels 

30 of a compound from a different metabolic process, and the cellular levels of molecules 
necessary for basic growth, such as amino acids and nucleotides, may critically affect 
the viability of the microorganism in large-scale culture. Thus, modulation of an amino 
acid biosynthesis enzyme, for example, such that it is no longer responsive to feedback 
inhibition or such that it is improved in efficiency or turnover may result in increased 

35 cellular levels of one or more amino acids. In turn, this increased pool of amino acids 
provides not only an increased supply of molecules necessary for protein synthesis, but 
also of molecules which are utilized as intermediates and precursors in a number of 
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other biosynthetic pathways. If a particular amino acid had been limiting in the cell, its 
increased production might increase the ability of the cell to perform numerous other 
metabolic reactions, as well as enabling the cell to more efficiently produce proteins of 
all kinds, possibly increasing the overall growth rate or survival ability of the cell in 

5 large scale culture. Increased viability improves the number of cells capable of 

producing the desired fine chemical in fermentative culture, thereby increasing the yield 
of this compound. Similar processes are possible by the modulation of activity of a 
degradative enzyme of the invention such that the enzyme no longer catalyzes, or 
catalyzes less efficiently, the degradation of a cellular compound which is important for 

10 the biosynthesis of a desired compound, or which will enable the cell to grow and 
reproduce more efficiently in large-scale culture. It should be emphasized that 
optimizing the degradative activity or decreasing the biosynthetic activity of certain 
molecules of the invention may also have a beneficial effect on the production of certain 
fine chemicals from C glutamicum. For example, by decreasing the efficiency of 

1 5 activity of a biosynthetic enzyme in a pathway which competes with the biosynthetic 
pathway of a desired compound for one or more intermediates, more of those 
intermediates should be available for conversion to the desired product. A similar 
situation may call for the improvement of degradative ability or efficiency of one or 
more proteins of the invention. 

20 This aforementioned list of mutagenesis strategies for MP proteins to result in 

increased yields of a desired compound is not meant to be limiting; variations on these 
mutagenesis strategies will be readily apparent to one of ordinary skill in the art. By 
these mechanisms, the nucleic acid and protein molecules of the invention may be 
utilized to generate C glutamicum or related strains of bacteria expressing mutated MP 

25 nucleic acid and protein molecules such that the yield, production, and/or efficiency of 
production of a desired compound is improved. This desired compound may be any 
natural product of C glutamicum, which includes the final products of biosynthesis 
pathways and intermediates of naturally-occurring metabolic pathways, as well as 
molecules which do not naturally occur in the metabolism of C glutamicum, but which 

30 are produced by a C. glutamicum strain of the invention. 

This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of all references, patent applications, patents, 
published patent applications, Tables, Appendices, and the sequence listing cited 
throughout this application are hereby incorporated by reference. 



35 
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Exemplification 

Example 1: Preparation of total genomic DNA of Corynebacterium glutamicum 
ATCC 13032 

5 A culture of Corynebacterium glutamicum (ATCC 1 3 032) was grown overnight 

at 30°C with vigorous shaking in BHI medium (Difco). The cells were harvested by 
centrifugation, the supernatant was discarded and the cells were resuspended in 5 ml 
buffer-I (5% of the original volume of the culture — all indicated volumes have been 
calculated for 100 ml of culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 

10 2.46 g/1 MgS0 4 x 7H 2 0, 10 ml/1 KH 2 P0 4 solution (100 g/1, adjusted to pH 6.7 with 
KOH), 50 ml/1 M12 concentrate (10 g/1 (NH^SO,, 1 g/1 NaCl, 2 g/1 MgS0 4 x 7H 2 0, 
0.2 g/1 CaCl 2 , 0.5 g/1 yeast extract (Difco), 10 ml/1 trace-elements-mix (200 mg/1 FeS0 4 
x H 2 0, 10 mg/1 ZnS0 4 x 7 H 2 0, 3 mg/1 MnCl 2 x 4 H 2 0, 30 mg/1 H 3 B0 3 20 mg/1 CoCl 2 x 
6 H z O, 1 mg/1 NiCl 2 x 6 H 2 0, 3 mg/1 Na 2 Mo0 4 x 2 H 2 0, 500 mg/1 complexing agent 

1 5 (EDTA or critic acid), 1 00 ml/1 vitamins-mix (0.2 mg/1 biotin, 0.2 mg/1 folic acid, 20 
mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca-panthothenate, 140 mg/1 
nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo-inositol). Lysozyme 
was added to the suspension to a final concentration of 2.5 mg/ml. After an 
approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 

20 protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml 
buffer-I and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The 
pellet was resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml 
NaCl solution (5 M) are added. After adding of proteinase K to a final concentration of 
200 ug/ml, the suspension is incubated for ca.18 h at 37°C. The DNA was purified by 

25 extraction with phenol, phenol-chloroform-isoamylalcohol and chloroform- 

isoamylalcohol using standard procedures. Then, the DNA was precipitated by adding 
1/50 volume of 3 M sodium acetate and 2 volumes of ethanol, followed by a 30 min 
incubation at -20°C and a 30 min centrifugation at 12,000 rpm in a high speed centrifuge 
using a SS34 rotor (Sorvall). The DNA was dissolved in 1 ml TE-buffer containing 20 

3 0 ug/ml RNaseA and dialysed at 4°C against 1 000 ml TE-buffer for at least 3 hours. 
During this time, the buffer was exchanged 3 times. To aliquots of 0.4 ml of the 
dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml of ethanol are added. After a 30 
min incubation at -20°C, the DNA was collected by centrifugation (13,000 rpm, Biofuge 
Fresco, Heraeus, Hanau, Germany). The DNA pellet was dissolved in TE-buffer. DNA 

35 prepared by this procedure could be used for all purposes, including southern blotting or 
construction of genomic libraries. 
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Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
glutamicum ATCC13032. 

Using DNA prepared as described in Example 1, cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et al 
5 (1989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory Press, 
or Ausubel, F.M. et al (1994) "Current Protocols in Molecular Biology", John Wiley & 
Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl Acad. Set USA, 75:3737-3741); pACYC177 (Change & 
10 Cohen (1978) J. Bacteriol 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
specifically for use in C glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994) J Microbiol BiotechnoL 4: 256-263). 

15 

Example 3: DNA Sequencing and Computational Functional Analysis 

Genomic libraries as described in Example 2 were used for DNA sequencing 
according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et al. (1995) "Whole-genome 
20 Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science , 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5 ? - 
GGAA AC AGT ATGACC ATG-3 ' or 5 ' -GT AAA ACGACGGCC AGT-3 ' . 

Example 4: In vivo Mutagenesis 

25 In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 

plasmid (or other vector) DNA through E. coli or other microorganisms (e.g. Bacillus spp. or 
yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system (e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp, W.D. 

30 (1996) DNA repair mechanisms, in: Escherichia coli and Salmonella, p. 2277-2294, ASM: 

Washington.) Such strains are well known to those of ordinary skill in the art. The use of such 
strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 7: 32-34. 

Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
35 glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
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Martin, J.F. et al. (1987) Biotechnology, 5:137-146). Shuttle vectors for Escherichia coli 
and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et al. (1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, F.M. et al. (1994) "Current Protocols in 
Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 
suitable marker from Corynebacterium glutamicum is added. Such origins of replication 
are preferably taken from endogenous plasmids isolated from Corynebacterium and 
Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 
transposons) or chloramphenicol (Winnacker, E.L. (1987) "From Genes to Clones — 
Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 
literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
coli and C. glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et al. (1985) J. Bacteriol. 162:591-597, 
Martin J.F. et al. (1987) Biotechnology, 5:137-146 and Eikmanns, B.J. et al. (1991) Gene, 
102:93-98). 

Using standard methods, it is possible to clone a gene of interest into one of the 
shuttle vectors described above and to introduce such a hybrid vectors into strains of 
Corynebacterium glutamicum. Transformation of C. glutamicum can be achieved by 
protoplast transformation (Kastsumata, R. et al. (1984) J. Bacteriol. 159306-311), 
electroporation (Liebl, E. et al. (1989) FEMS Microbiol. Letters, 53:399-303) and in cases 
where special vectors are used, also by conjugation (as described e.g. in Schafer, A et al. 
(1990) J. Bacteriol. 172:1663-1666). It is also possible to transfer the shuttle vectors for 
C. glutamicum to E. coli by preparing plasmid DNA from C. glutamicum (using standard 
methods well-known in the art) and transforming it into E. coli. This transformation step 
can be performed using standard methods, but it is advantageous to use an Mcr-deficient 
E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol. Biol. 166:1-19). 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 
gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl. Acad. Set USA 77(12): 7176-7180). In addition, genes may be 
overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

Aside from the use of replicative plasmids, gene overexpression can also be 
achieved by integration into the genome. Genomic integration in C. glutamicum or other 
Corynebacterium or Brevibacterium species may be accomplished by well-known 
methods, such as homologous recombination with genomic region(s), restriction 
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endonuclease mediated integration (REMI) (see, e.g., DE Patent 19823834), or through 
the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions (e.g., a promoter, a repressor, and/or an enhancer) by 
sequence modification, insertion, or deletion using site-directed methods (such as 
5 homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 
terminators may also be inserted 3' to the coding region of one or more genes of the 
invention; such terminators are well-known in the art and are described, for example, in 
Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 
10 Weinheim. 

Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 
the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 

1 5 to that of the wild-type protein. A useful method to ascertain the level of transcription of 
the mutant gene (an indicator of the amount of mRNA available for translation to the gene 
product) is to perform a Northern blot (for reference see, for example, Ausubel et al 
(1988) Current Protocols in Molecular Biology, Wiley: New York), in which a primer 
designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 

20 or chemiluminescent), such that when the total RNA of a culture of the organism is 
extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 
binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 
mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 

25 several methods, all well-known in the art, such as that described in Bormann, E.R. et al 
(1992) Mol Microbiol 6: 317-326. 

To assess the presence or relative quantity of protein translated from this mRNA, 
standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 
et al (1988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 

30 total cellular proteins are extracted, separated by gel electrophoresis, transferred to a 
matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 
quantity of label observed indicates the presence and quantity of the desired mutant 

35 protein present in the cell. 
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Example 7: Growth of Genetically Modified Corynebacterium glutamicum — Media 

and Culture Conditions 

Genetically modified Corynebacteria are cultured in synthetic or natural growth 
media. A number of different growth media for Corynebacteria are both well-known and 
readily available (Lieb et al. (1989) Appl. Microbiol. Biotechnol, 32:205-210; von der 
Osten et al. (1998) Biotechnology Letters, 11:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 
Springer- Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 
mono-, di-, or polysaccharides. For example, glucose, fructose, mannose, galactose, 
ribose, sorbose, ribulose, lactose, maltose, sucrose, raffmose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 
compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 
sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 
acid. Nitrogen sources are usually organic or inorganic nitrogen compounds, or materials 
which contain these compounds. Exemplary nitrogen sources include ammonia gas or 
ammonia salts, such as NH 4 C1 or (NH^SO^ NFLOH, nitrates, urea, amino acids or 
complex nitrogen sources like corn steep liquor, soy bean flour, soy bean protein, yeast 
extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 
chloride-, phosphorous- or sulfate- salts of calcium, magnesium, sodium, cobalt, 
molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 
compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 
vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 
acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, corn steep 
liquor and others. The exact composition of the media compounds depends strongly on 
the immediate experiment and is individually decided for each specific case. Information 
about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
Practical Approach (eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 
standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1.5 bar and 
121°C) or by sterile filtration. The components can either be sterilized together or, if 
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necessary, separately. All media components can be present at the beginning of growth, 
or they can optionally be added continuously or batchwise. 

Culture conditions are defined separately for each experiment. The temperature 
should be in a range between 15°C and 45°C. The temperature can be kept constant or can 
5 be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
such as MOPS, HEPES, ACES and others can alternatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 

10 NH 4 OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
compounds have high buffer capacities. If a fermentor is utilized for culturing the micro- 
organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 

1 5 time is selected in order to permit the maximal amount of product to accumulate in the 
broth. The disclosed growth experiments can be carried out in a variety of vessels, such 
as microtiter plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
For screening a large number of clones, the microorganisms should be cultured in 
microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 

20 100 ml shake flasks are used, filled with 10% (by volume) of the required growth 
medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 
speed-range of 100 - 300 rpm. Evaporation losses can be diminished by the maintenance 
of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

25 If genetically modified clones are tested, an unmodified control clone or a control 

clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an ODeoo of O.S -1.5 using cells grown on agar plates, such as CM plates 
(10 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 

30 22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 
media is accomplished by either introduction of a saline suspension of C. glutamicum 
cells from CM plates or addition of a liquid preculture of this bacterium. 

Example 8 -In vitro Analysis of the Function of Mutant Proteins 

35 The determination of activities and kinetic parameters of enzymes is well 

established in the art. Experiments to determine the activity of any given altered 
enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
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within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
found, for example, in the following references: Dixon, M, and Webb, E.C., (1979) 

5 Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 

Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology. Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3 rd ed. Academic Press: New 
York; Bisswanger, H., (1994) Enzymkinetik, 2 nd ed. VCH: Weinheim (ISBN 

10 3527300325); Bergmeyer, H.U., Bergmeyer, J., Grafil, M., eds. (1983-1986) Methods of 
Enzymatic Analysis, 3 rd ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmann's 
Encyclopedia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
1 5 established methods, such as DNA band-shift assays (also called gel retardation assays). 
The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et al (1995) EMBOJ. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
20 beta-galactosidase, green fluorescent protein, and several others. 

The determination of activity of membrane-transport proteins can be performed 
according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

25 

Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 

30 microorganism under suitable conditions (such as those described above) and analyzing 
the medium and/or the cellular component for increased production of the desired 
product (i.e., an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
methods of various kinds, enzymatic and microbiological methods, and analytical 

35 chromatography such as high performance liquid chromatography (see, for example, 
Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH 
Weinheim (1985); Fallon, A. et al 9 (1987) "Applications of HPLC in Biochemistry" in: 
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Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et al 
(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 
469-714, VCH: Weinheim; Belter, PA. et al (1988) Bioseparations: downstream 
processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
(1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
J.A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 
F J. (1989) Separation and purification techniques in biotechnology, Noyes 
Publications.) 

In addition to the measurement of the final product of fermentation, it is also 
possible to analyze other components of the metabolic pathways utilized for the 
production of the desired compound, such as intermediates and side-products, to 
determine the overall efficiency of production of the compound. Analysis methods 
include measurements of nutrient levels in the medium (e.g., sugars, hydrocarbons, 
nitrogen sources, phosphate, and other ions), measurements of biomass composition and 
growth, analysis of the production of common metabolites of biosynthetic pathways, 
and measurement of gasses produced during fermentation. Standard methods for these 
measurements are outlined in Applied Microbial Physiology, A Practical Approach, 
P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131-163; and 165-192 
(ISBN: 0199635773) and references cited therein. 

Example 10: Purification of the Desired Product from C glutamicum Culture 

Recovery of the desired product from the C glutamicum cells or supernatant of 
the above-described culture can be performed by various methods well known in the art. 
If the desired product is not secreted from the cells, the cells can be harvested from the 
culture by low-speed centrifugation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifugation, and 
the supernatant fraction containing the soluble proteins is retained for further 
purification of the desired compound. If the product is secreted from the C glutamicum 
cells, then the cells are removed from the culture by low-speed centrifugation, and the 
supernate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
a chromatography resin while many of the impurities in the sample are not, or where the 
impurities are retained by the resin while the sample is not. Such chromatography steps 
may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well-versed in the selection of appropriate 
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chromatography resins and in their most efficacious application for a particular molecule 
to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 

There are a wide array of purification methods known to the art and the 
preceding method of purification is not meant to be limiting. Such purification 
techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 
Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 
standard in the art. These include high-performance liquid chromatography (HPLC), 
spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 
assay, or microbiologically. Such analysis methods are reviewed in: Patek et al. (1994) 
Appl. Environ. Microbiol. 60: 133-140; Malakhova et al. (1996) Biotekhnologiya 11: 
27-32; and Schmidt et al. (1998) Bioprocess Engineer. 19: 67-70. Ulmann's 
Encyclopedia of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 
521-540, p. 540-547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
and Sons; Fallon, A. et al. (1987) Applications of HPLC in Biochemistry in: Laboratory 
Techniques in Biochemistry and Molecular Biology, vol. 17. 

Example 11: Analysis of the Gene Sequences of the Invention 

The comparison of sequences and determination of percent homology between 
two sequences are art-known techniques, and can be accomplished using a mathematical 
algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 
90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 
programs (version 2.0) of Altschul, et al (1990) J. Mol. Biol. 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to MP nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 
XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 
homologous to MP protein molecules of the invention. To obtain gapped alignments for 
comparison purposes, Gapped BLAST can be utilized as described in Altschul et al, 
(1997) Nucleic Acids Res. 25(1 7):3 389-3402. When utilizing BLAST and Gapped 
BLAST programs, one of ordinary skill in the art will know how to optimize the 
parameters of the program {e.g., XBLAST and NBLAST) for the specific sequence 
being analyzed. 
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Another example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Meyers and Miller ((1988) Comput Appl Biosci. 4: 11- 
17). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 
part of the GCG sequence alignment software package. When utilizing the ALIGN 
5 program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 
sequence analysis are known in the art, and include ADVANCE and ADAM, described 
in Torelli and Robotti (1994) Comput. Appl Biosci. 10:3-5; and FASTA, described in 
Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

10 The percent homology between two amino acid sequences can also be 

accomplished using the GAP program in the GCG software package (available at 
http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 
weight of 12, 10, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 
between two nucleic acid sequences can be accomplished using the GAP program in the 

15 GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3 . 

A comparative analysis of the gene sequences of the invention with those present 
in Genbank has been performed using techniques known in the art (see, e.g. , Bexevanis 
and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 

20 and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 
BLASTN analysis (e.g., a local alignment analysis) was performed for each of the 
sequences of the invention against the nucleotide sequences present in Genbank, and the 
top 500 hits were retained for further analysis. A subsequent FASTA search (e.g., a 

25 combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 
subsequently globally aligned to each of the top three FASTA hits, using the GAP 
program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 

30 length of the query sequences by methods well-known in the art. The results of this 

analysis are set forth in Table 4. The resulting data is identical to that which would have 
been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database- wide GAP 

35 (global) analysis. Sequences of the invention for which no alignments above the cutoff 
values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
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homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
listed in the European numerical format, wherein a 7 represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

5 Example 12: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 
application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al (1995) 
Science 270: 467-470; Wodicka, L. et al (1997) Nature Biotechnology 15: 1359-1367; 

10 DeSaizieu, A. et al (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et al 
(1997) Science 278: 680-686). 

DNA microarrays are solid or flexible supports consisting of nitrocellulose, 
nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 
surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 

1 5 acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 
molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 
acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 

20 expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g 7 
Schena, M. (1996) BioEssays 18(5): 427-431). 

The sequences of the invention may be used to design oligonucleotide primers 
which are able to amplify defined regions of one or more C. glutamicum genes by a 
nucleic acid amplification reaction such as the polymerase chain reaction. The choice 

25 and design of the 5' or V oligonucleotide primers or of appropriate linkers allows the 
covalent attachment of the resulting PCR products to the surface of a support medium 
described above (and also described, for example, Schena, M. et al (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
30 synthesis as described by Wodicka, L. et al (1997) Nature Biotechnology 15: 1359- 
1367. By photolithographic methods, precisely defined regions of the matrix are 
exposed to light. Protective groups which are photolabile are thereby activated and 
undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
35 synthesis of different oligonucleotides at defined positions. Small, defined regions of 
the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 
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The nucleic acid molecules of the invention present in a sample or mixture of 
nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules (e.g., mRNA 
molecules or DNA molecules) are labeled by the incorporation of isotopically or 
fluorescently labeled nucleotides, e.g., during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 
al. (1995) supra; Wodicka, L. et al. (1997), supra; and DeSaizieu A. et al. (1998), 
supra). The detection and quantification of the hybridized molecule are tailored to the 
specific incorporated label. Radioactive labels can be detected, for example, as 
described in Schena, M. et al. (1995) supra) and fluorescent labels may be detected, for 
example, by the method of Shalon et al. (1996) Genome Research 6: 639-645). 

The application of the sequences of the invention to DNA microarray 
technology, as described above, permits comparative analyses of different strains of C. 
glutamicum or other Corynebacteria. For example, studies of inter-strain variations 
based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 
stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 
reaction are possible using nucleic acid array technology. 

Example 13: Analysis of the Dynamics of Cellular Protein Populations 
(Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 
populations of interest include, but are not limited to, the total protein population of C. 
glutamicum (e.g., in comparison with the protein populations of other organisms), those 
proteins which are active under specific environmental or metabolic conditions (e.g., 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 

Protein populations can be analyzed by various well-known techniques, such as 
gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 
extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 
polyacrylamide gel electrophoresis (IEF-PAGE) separates proteins by their isoelectric 
point (which reflects not only the amino acid sequence but also posttranslational 
modifications of the protein). Another, more preferred method of protein analysis is the 
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consecutive combination of both IEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et al (1998) Electrophoresis 19: 
3217-3221 ; Fountoulakis et al. (1998) Electrophoresis 19: 1 193-1202; Langen et al 
(1997) Electrophoresis 18: 1184-1192; Antelmann et al (1997) Electrophoresis 18: 

5 1 45 1 - 1 463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 
include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 

10 (Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors (e.g., 35 S-methionine, 35 S-cysteine, 14 C-labelled amino acids, 15 N-amino 
acids, 15 N0 3 or 15 NH 4 + or 13 C-labelled amino acids) in the medium of C. glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 
fluorescent labels may be employed. These labeled proteins can be extracted, isolated 

1 5 and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 
of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 

20 be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 
standard techniques may be employed. For example, N- and/or C-terminal amino acid 

25 sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al (1997) Electrophoresis 18: 
1 1 84-1 192)). The protein sequences provided herein can be used for the identification 
of C. glutamicum proteins by these techniques. 

The information obtained by these methods can be used to compare patterns of 

30 protein presence, activity, or modification between different samples from various 
biological conditions (e.g., different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given (e.g., metabolic) 

35 situation, to increase the productivity of strains which produce fine chemicals or to 
increase the efficiency of the production of fine chemicals. 
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Equivalents 

Those of ordinary skill in the art will recognize, or will be able to ascertain using 
no more than routine experimentation, many equivalents to the specific embodiments of 
the invention described herein. Such equivalents are intended to be encompassed by the 
following claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding a 
5 metabolic pathway protein, or a portion thereof, provided that the nucleic acid 

molecule does not consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1, wherein said metabolic pathway 
protein is selected from the group consisting of proteins involved in the metabolism 

10 of an amino acid, a vitamin, a cofactor, a nutraceutical, a nucleotide, a nucleoside, or 
trehalose. 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
group consisting of those sequences set forth in Appendix A, or a portion thereof, 

1 5 provided that the nucleic acid molecule does not consist of any of the F-designated 
genes set forth in Table 1 . 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
from the group consisting of those sequences set forth in Appendix B, provided that 

20 the nucleic acid molecule does not consist of any of the F-designated genes set forth 
in Table 1 . 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
of a polypeptide selected from the group of amino acid sequences consisting of those 

25 sequences set forth in Appendix B ; provided that the nucleic acid molecule does not 

consist of any of the F-designated genes set forth in Table 1 . 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
50% homologous to a nucleotide sequence selected from the group consisting of 

30 those sequences set forth in Appendix A, or a portion thereof, provided that the 

nucleic acid molecule does not consist of any of the F-designated genes set forth in 
Table 1. 

7. An isolated nucleic acid molecule comprising a fragment of at least 1 5 nucleotides 
35 of a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of those sequences set forth in Appendix A, provided that the nucleic acid 
molecule does not consist of any of the F-designated genes set forth in Table 1 . 
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8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
any one of claims 1-7 under stringent conditions. 

5 9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 
or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

10. A vector comprising the nucleic acid molecule of claim 1. 

10 11. The vector of claim 10, which is an expression vector. 

12. A host cell transfected with the expression vector of claim 1 1 . 

13. The host cell of claim 12, wherein said cell is a microorganism. 

15 

1 4. The host cell of claim 13, wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
20 results in the modulation in production of a fine chemical from said cell. 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 
consisting of: organic acids, nonproteinogenic amino acids, purine and pyrimidine 
bases, nucleosides, nucleotides, lipids, saturated and unsaturated fatty acids, diols, 

25 carbohydrates, aromatic compounds, vitamins, cofactors, polyketides, and enzymes. 

17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an appropriate culture medium to, thereby, produce the polypeptide. 

30 18. An isolated metabolic pathway polypeptide from Corynebacterium glutamicum, or a 
portion thereof. 



35 



19. 



The protein of claim 18, wherein said polypeptide is selected from the group of 
metabolic pathway proteins which participate in the metabolism of an amino acid, a 
vitamin, a cofactor, a nutraceutical, a nucleotide, a nucleoside, or trehalose. 
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20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of those sequences set forth in Appendix B ? provided that the amino acid 
sequence is not encoded by any of the F-designated genes set forth in Table 1 . 

5 21 . An isolated polypeptide comprising a naturally occurring allelic variant of a 

polypeptide comprising an amino acid sequence selected from the group consisting 
of those sequences set forth in Appendix B, or a portion thereof, provided that the 
amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

10 

22, The isolated polypeptide of claim 18 5 further comprising heterologous amino acid 
sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
1 5 nucleotide sequence which is at least 50% homologous to a nucleic acid selected 

from the group consisting of those sequences set forth in Appendix A 5 provided that 
the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

20 24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 
sequences set forth in Appendix B ? provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25 25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

30 

27. The method of claim 25, wherein said method further comprises the step of 
transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 

35 28. The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 
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29. The method of claim 25, wherein said cell is selected from the group consisting of: 
Corynebacterium glutamicum, Corynebacterium herculis, Corynebacterium, lilium, 
Corynebacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 

5 fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 

Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffinolyticum, and those strains set forth in Table 3. 

10 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
vector results in modulation of production of said fine chemical. 

31. The method of claim 25, wherein said fine chemical is selected from the group 

15 consisting of: organic acids, nonproteinogenic amino acids, purine and pyrimidine 
bases, nucleosides, nucleotides, lipids, saturated and unsaturated fatty acids, diols, 
carbohydrates, aromatic compounds, vitamins, cofactors, polyketides, and enzymes. 

32. The method of claim 25, wherein said fine chemical is an amino acid. 

20 

33. The method of claim 32, wherein said amino acid is drawn from the group 
consisting of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, 
threonine, methionine, cysteine, valine, leucine, isoleucine, arginine, proline, 
histidine, tyrosine, phenylalanine, and tryptophan. 

25 

34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

30 35. A method for diagnosing the presence or activity of Corynebacterium diphtheriae in 
a subject, comprising detecting the presence of one or more of the sequences set 
forth in Appendix A or Appendix B in the subject, provided that the sequences are 
not or are not encoded by any of the F-designated sequences set forth in Table 1, 
thereby diagnosing the presence or activity of Corynebacterium diphtheriae in the 

35 subject. 
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36. A host cell comprising a nucleic acid molecule selected from the group consisting 
of the nucleic acid molecules set forth in Appendix A, wherein the nucleic acid 
molecule is disrupted. 

5 37. A host cell comprising a nucleic acid molecule selected from the group consisting of 
the nucleic acid molecules set forth in Appendix A, wherein the nucleic acid 
molecule comprises one or more nucleic acid modifications from the sequence set 
forth in Appendix A. 

10 38. A host cell comprising a nucleic acid molecule selected from the group consisting of 
the nucleic acid molecules set forth in Appendix A, wherein the regulatory region of 
the nucleic acid molecule is modified relative to the wild-type regulatory region of 
the molecule. 



15 
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CORYNEBACTERIUM GLUTAMICUM GENES ENCODING METABOLIC 

PATHWAY PROTEINS 

Abstract of the Disclosure 

5 

Isolated nucleic acid molecules, designated MP nucleic acid molecules, which 
encode novel MP proteins from Corynebacterium glutamicum are described. The 
invention also provides antisense nucleic acid molecules, recombinant expression 
vectors containing MP nucleic acid molecules, and host cells into which the expression 
10 vectors have been introduced. The invention still further provides isolated MP proteins, 
mutated MP proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from C glutamicum based on 
genetic engineering of MP genes in this organism. 



Customer Number: 000959 



Attorney's 
Docket 

Number BGI-121CP 



Declaration, Petition and Power of Attorney for Patent Application 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled 

Corynebacterium Glutamicum Genes Encoding Metabolic Pathway Proteins 

the specification of which 

(check one) 

X is attached hereto. 

was filed on . as 



Application Serial No. , 

and was amended on • 

(if applicable) 

I do not know and do not believe that the subject matter of this application was known or 
used by others in the United States or patented or described in a printed publication in any 
country before my invention thereof, or patented or described in a printed publication in any 
country or in public use or on sale in the United States more than one year prior to the date of 
this application, or first patented or caused to be patented or made the subject of an inventor's 
certificate by me or my legal representatives or assigns in a country foreign to the United 
States prior to the date of this application on an application filed more than twelve months 
(six months if this application is for a design) before the filing of this application; and I 
acknowledge my duty to disclose information of which I am aware which is material to the 
examination of this application, that no application for patent or inventor's certificate on the 
subject matter of this application has been filed by me or my representatives or assigns in any 
country foreign to the United States, except those identified below, and that I have reviewed 
and understand the contents of the specification, including the claims as amended by any 
amendment referred to herein. 

I acknowledge the duty to disclose to the Office all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. 



BGI-121CP 



CLAIM OF BENEFIT OF EARLIER FOREIGN APPLICATION(S) 

I hereby claim priority benefits under Title 35, United States Code, §1 19 of any foreign 
application(s) for patent or inventor's certificate listed below, and have also identified below 
any foreign application(s) for patent or inventor's certificate filed by me on the same subject 
matter having a filing date before that of the application(s) from which priority is claimed. 

Check one: 

_ no such applications have been filed. 

X such applications have been filed as follows 



EARLIEST FOREIGN APPLICATION(S), IF ANY, FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Country 


Application Number 


Date of Filing 
(month,day,year) 


Priority Claimed 
Under 35 USC 119 


DE 


19930476.9 


07/01/99 


~X_ Yes No _ 


DE 


19931415.2 


07/08/99 


X_ Yes No _ 


DE 


19931418.7 


07/08/99 


JC_ Yes No _ 


DE 


19931419.5 


07/08/99 


JX Yes No _ 


DE 


19931420.9 


07/08/99 


JX Yes No _ 


DE 


19931424.1 


07/08/99 


JX Yes No _ 


DE 


19931428.4 


07/08/99 


JX Yes No _ 


DE 


19931434.9 


07/08/99 


JX Yes No _ 


DE 


19931435.7 


07/08/99 


JX Yes No _ 


DE 


19931443.8 


07/08/99 


JX Yes No _ 


DE 


19931453.5 


07/08/99 


X_ Yes No _ 


DE 


19931457.8 


07/08/99 


JX Yes No _ 


DE 


19931465.9 


07/08/99 


2L Yes No _ 


DE 


19931478.0 


07/08/99 


X_ Yes No _ 


DE 


19931510.8 


07/08/99 


_X_ Yes No _ 


DE 


19931541.8 


07/08/00 


JX Yes No _ 


DE 


19931573.6 


07/08/99 


Yes No _ 


DE 


19931592.2 


07/08/99 


X_ Yes No _ 
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DE 


19931632.5 


07/08/99 


Ji_ Yes No _ 


DE 


19931634.1 


07/08/99 


JX Yes No _ 


DE 


19931636.8 


07/08/99 


X_ Yes No _ 


DE 


19932125.6 


07/09/99 


Yes No _ 


DE 


19932126.4 


07/09/99 


JX Yes No _ 


DE 


19932130.2 


07/09/99 


X_ Yes No _ 


DE 


19932186.8 


07/09/99 


Yes No _ 


DE 


19932206.6 


07/09/99 


Yes No _ 


DE 


19932227.9 


07/09/99 


JC_ Yes No _ 


DE 


19932228.7 


07/09/99 


JX_ Yes No _ 


DE 


19932229.5 


07/09/99 


X_ Yes No _ 


DE 


19932230.9 


07/09/99 


_X_ Yes No _ 


DE 


19932922.2 


07/14/99 


JX_ Yes No _ 


DE 


19932926.5 


07/14/99 


JX_ Yes No _ 


DE 


19932928.1 


07/14/99 


2^ Yes No _ 


DE 


19933004.2 


07/14/99 


JX Yes No _ 


DE 


19933005.0 


07/14/99 


2C_ Yes No _ 


DE 


19933006.9 


07/14/99 


JX_ Yes No _ 


DE 


19940764.9 


08/27/99 


JX Yes No _ 


DE 


19940765.7 


08/27/99 


JX_ Yes No _ 


DE 


19940766.5 


08/27/99 


2£_ Yes No _ 


DE 


19940832.7 


08/27/99 


JX Yes No _ 


DE 


19941378.9 


08/31/99 


JX_ Yes No _ 


DE 


19941379.7 


08/31/99 


2C_ Yes No _ 


DE 


19941380.0 


08/31/99 


2L Yes No _ 


DE 


19941394.0 


08/31/99 


2L Yes No _ 


DE 


19941396.7 


08/31/99 


2L Yes No _ 


DE 


19942076.9 


09/03/99 


JX_ Yes No _ 


DE 


19942077.7 


09/03/99 


X Yes No _ 
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DE 


19942079.3 


09/03/99 


_X_Yes No_ 


DE 


19942086.6 


09/03/99 


X^Yes No_ 


DE 


19942087.4 


09/03/99 


Yes No _ 


DE 


19942088.2 


09/03/99 


JX Yes No _ 


DE 


19942095.5 


09/03/99 


X_ Yes No _ 


DE 


19942124.2 


09/03/99 


X_ Yes No _ 


DE 


19942129.3 


09/03/99 


_X_ Yes No _ 



ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 
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CLAIM FOR BENEFIT OF U.S. PROVISIONAL APPLICATION(S) 

I hereby claim the benefit under 35 U.S.C §1 19(e) of any United States provisional 



application(s) listed below. 




60/141 cm 

\J\si ltl ,VJ 1 


Time 2 S 1999 


(Application Serial No.) 


(Filing Date) 


60/14? 101 


Tulv ? 1999 


( Amplication Serial No ^ 


(Tiling Date^ 


60/148,613 


August 12, 1999 


(Application Serial No.) 


(Filing Date) 


60/187,970 


March 9, 2000 


(Application Serial No.) 


(Filing Date) 



BGI-12ICP 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 



I hereby claim the benefit under Title 35, United States Code, §120 of any earlier United States 
application(s) or PCT international application(s) designating the United States listed below 
and ? insofar as the subject matter of each of the claims of this application is not disclosed in the 
earlier application(s) in the manner provided by the first paragraph of Title 35, United States 
Code, §1 12, 1 acknowledge the duty to disclose to the Office all information known to me to 
be material to patentability as defined in Title 37, Code of Federal Regulations, §1.56 which 
became available between the filing date(s) of the earlier application(s) and the national or 
PCT international filing date of this application. As to subject matter of this application which 
is common to my earlier application(s), if any, described below, I do not know and do not 
believe that the same was known or used by others in the United States or patented or 
described in a printed publication in any country before my invention thereof, or patented or 
described in a printed publication in any country or in public use or on sale in the United States 
more than one year prior to the date(s) of said earlier application(s), or first patented or caused 
to be patented or made the subject of an inventor's certificate by me or my legal representatives 
or assigns in a country foreign to the United States prior to the date(s) of said earlier 
application(s) on an application filed more than twelve months (six months if this application 
is for a design) before the filing of said earlier application(s); and I acknowledge that no 
application for patent or inventor's certificate on said subject matter has been filed by me or 
my representatives or assigns in any country foreign to the United States except those 
identified herein. 



(Application Serial No.) (Filing Date) (Status) 

(patented 5 pending,aband.) 



(Application Serial No.) 



(Filing Date) 



(Status) 
(patented,pending,aband.) 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorneys 
and/or agents to prosecute this application and transact all business in the Patent and 
Trademark Office connected therewith. 



James E. Cockfield Reg. No. 1 9, 1 62 

Thomas V. Smurzynski Reg. No. 24,798 

Ralph A. Loren Reg. No. 29,325 

Giulio A. DeConti, Jr. Reg. No. 3 1 ,503 

Ann Lamport Hammitte Reg. No. 34,858 

Elizabeth A. Hanley Reg. No. 33,505 

Amy E. Mandragouras Reg. No. 36,207 

Anthony A. Laurentano Reg. No. 38,220 

Jane E. Remillard Reg. No. 38,872 

Jeremiah Lynch Reg. No. 17,425 

Kevin J. Canning Reg. No. 35,470 

David A. Lane, Jr. Reg. No. 39,26 1 

Jeanne M. DiGiorgio Reg. No. 4 1 ,7 1 0 



Megan E. Williams 
Nicholas P. Triano III 
Peter C. Lauro 
Timothy J. Douros 
DeAnn F. Smith 
William D. DeVaul 
David J. Rikkers 
Chi Suk Kim 

Maria Laccotripe Zacharakis 

Debra J. Milasincic 
David R. Burns 



Reg. No. 43,270 
Reg. No. 36,397 
Reg. No. 32,360 
Reg. No. 41,716 
Reg. No. 36,683 
Reg. No. 42,483 
Reg. No. 43,882 
Reg. No. 42,728 
Limited Recognition 
Under 37 C.F.R. § 10.9(b) 
Reg. No. P46,931 
Reg. No. P46,590 



Send Correspondence to Elizabeth A. Hanley, Esq. at Customer Number: 000959 whose address 
is: 

Lahive & Cockfield, LLP, 28 State Street, Boston, MA 02109 

Direct Telephone Calls to: (name and telephone number) 

Elizabeth A. Hanley. ? Esq., (617) 227-7400 

Wherefore I petition that letters patent be granted to me for the invention or discovery described and 
claimed in the attached specification and claims, and hereby subscribe my name to said specification 
and claims and to the foregoing declaration, power of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Full name of sole or first inventor 




Markus Pompejus 




Inventor's signature 


Date 


Residence 




Wenjenstrasse 21, 67251 Freinsheim, GERMANY 




Citizenship 




GERMANY 




Post Office Address (if different) 
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Full name of second inventor, if any 




Burkhard Kroger 




Inventor's signature 


Date 


Residence 




Im Waldhof 1, 671 17 Limburgerhof, GERMANY 




Citizenship 




GERMANY 




Post Office Address (if different) 



Full name of third inventor, if any 




Hartwig Schroder 




Inventor's signature 


Date 


Residence 




Goethestr. 5, 69226 Nussloch, GERMANY 




Citizenship 




GERMANY 




Post Office Address (if different) 



Full name of fourth inventor, if any 




Oskar Zelder 




Inventor's signature 


Date 


Residence 




Rossmarktstr. 27, 67346 Speyer, GERMANY 




Citizenship 




GERMANY 




Post Office Address (if different) 



Full name of fifth inventor, if any 




Gregor Haberhauer 




Inventor's signature 


Date 


Residence 




Moselstr. 42, 67117 Limburgerhof, GERMANY 




Citizenship 




GERMANY 




Post Office Address (if different) 
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APPENDIX A: DNA SEQUENCES 

>RXA00 007 -upstream 

ATCGAAAGTAACCCTTTTGTTACTTGCGTTGCAGGTAGTGTCCCTGATTTTCTTATTATC 
GAACGATTGATAGAAACAGGATTAAAGTGAGGTATCCCGC 

>RXA00007 

ATGAAACCACAAGGACTCTACAACCCTGCGCATGAACATGACGCCTGCGGTGTGGCGTTT 
ATTGCGGATATCCACGGTCGACCCAGCCGCAGCATTGTTGATCGTGCACTTGAGGCGCTT 
CGCAACATTGACCACCGAGGTGCCGCCGGTGCAGAGAAGAACACTGGCGATGGTGCGGGC 
ATCCTCATGCAGATTCCGGACGGCTTTTATCGTGAAGTATCTGGCATTGAGCTTCCTGAG 
GCAGGGGAGTATGCCACTGGTATTGCGTTCTTGCCTCGCGGTCGCATGGCGATGATGGAT 
GCTCAGAAGGAAATTGAGCGCATCGCAAAGCAAGAAGGTGCCGATGTGCTTGGTTGGCGC 
ATGGTTCCTTTTGATTCTCGTGATTTGGGTTCCATGGCTGAGGAGGCGATGCCTAGTTTC 
GCGCAGATTTTCCTTACTGTGCCTGGAAAATCTGGTGAAGATCTTGACCGTGTGATGTTC 
TTTATCCGTAAGCGTTGTGAGCGTGAGCTGGGCACCACCAATGGTCGCGATACGGTGTAT 
TTCCCGTCGCTATCTTCACGCACCATCATTTACAAAGGCATGTTGACCACTCTGCAGCTT 
GAGGGCTTCTTTGAGGATCTGGGTGATGCTCGCCTGGAGTCGGCCATTGCTATTGTGCAC 
TCGCGTTTCTCCACGAACACTTTCCCAAGCTGGCCGCTGGCGCACCCGTACCGTTTCGTT 
GCCCACAACGGTGAGATCAACACTGTGCGTGGCAATGAAAACTGGATGCGCGCCCGCGAG 
GCGCTTATCAAAAACGACAAGCTGGGCAATTTGAGCAGCGTGCTGCCTATCTGCACCCCG 
GAGGGCTCGGATACCGCGCGTTTCGACGAGGCTTTGGAGCTTTTGCACCTGGGCGGATAC 
T C AC T T C C GC AT GCTGTTGC GAT GAT GAT C C C T C AG G C G T G GG AAC ACAAC AAG AC G C T G 
AGCCCTGAGCTGCGTGATTTCTACGAATACCACTCTTGTCTGATGGAGCCATGGGATGGT 
CCTGCAGCGCTGGCATTTACTGACGGTCGTTTTGTGGGTGCCGTGCTGGACCGTAATGGC 
CTGCGACCTGGGCGAATCACCATTACTGATTCGGGTTTGGTTGTGATGGCTTCTGAATCG 
GGAGTGTTGGACTTGAGGGAGGAGAGCGTCGTAAAGCGTACTCGCGTACAGCCTGGACGC 
ATGTTCCTTGTTGACACTGCCGAGGGCCGCATCGTTGAAGACGAGGAAATCAAGCAGAAA 
TTAAGCGAAGCGCAGCCATATGGTGAGTGGATTCGCGATAATTTTGTGCATCTGGATCGT 
CTGCCTCAGACACGCTACAACTACATGGCGCACTCTCGTGCTGTGTTGCGTCAGCGTGTT 
TTCGGAATCACTGAAGAAGATGTGGATTTGTTGCTGCTGCCGATGGCCCGCCAGGGTGCT 
GAGGCGATTGGTTCCATGGGTTCGGATACGCCAATTGCGGCGCTATCCCAGCGACCACGC 
ATGCTTTATGATTTCTTCGCGCAGCGCTTTGCICAGGTGACAAACCCACCGTTGGACTCT 
ATCCGCGAAAAGCCTGTGACCAGCATGTTCACTTTGTTGGGTGCGCAGTCTGACGTGCTC 
AATCCGGGTCCTGATGCGGCGCGACGTATTCGTTTGGAATCGCCGATCATTGATAACCAT 
GAGCTGGCCACCTTGATCAATGCCAACGCGCATGGTGAGTGGGATTCCTTTGGTGCTGCT 
GTAATTTCTGGTTTGTACCCAGTGGCTCACCATGGTGCCGGCATGAAGGCTGCGATTGCT 
CGTGTG 



>RXA00023 

CATTTTCCGCTCCGACCAGCAGAGGTAGTACTCCGACTCGACGATTCCGCCACACCCCGA 
GAAACTGCCCGCGCATTGTTGGCAGCCCGTCGCGCCGGGGTTACTCCGCGAGTTCTTCAA 
ACACCAGGTGTTTCAGAGCAAGTCCGCGAAGTATTGTCCGCTGCTGGAGTGAGTGCAGAA 
ACAGTCGATGATTCGGTATTTATTTCCAACGTGTTGCGCGGCGAATACGACGAGAACTCC 
AGCGTCCGAGTCCGCTACCTGGGCAAAGTTAGCGACACTGTCCGTGAACGCCTATCTGTA 
CGGCCCGAAGTTGTTCTGCTTGACGATGCAGTAACTGCCTCCGGTCGAGTTGAATTACGT 
TACTGGCTCAAAGAACAAGCAATTTCCATGACGTTGCACCGTTTTGGAAACCCAGTTGCG 
GCC TTCCACGAGTTGGCGGAGGAACTTAAACGT 

>RXA00023-downstream 
TGATCGTTT TGCGCATGGGTCGC 



>RXA000 4 4 -upstream 

AT T ACC T CAGCC T T C C AAGC T GAT GAT GC AT T AC T T AAAAAC T G C AG AC AC T T GAAAAAC 
TTCTCACCCGCACTCGTTCCCTCAACCCACAAGGAGCACC 

>RXA0O04 4 

ATGGCTTCCGCAACTTTCACCGGCGTGATCCCACCCGTAATGACCCCACTCCACGCCGAC 
GGCAGTGTGGATGTAGAAAGCCTCCGCAAGCTCGTTGACCACCTCATCAATGGTGGCGTC 
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GACGGACTTTTCGCACTGGGCTCCTCAGGCGAAGCGGCATTCCTCACCCGCGCCCAGCGC 
AAACTCGCACTGACCACCATCATCGAGCACACCGCAGGCCGCGTTCCCGTAACTGCTGGT 
GTCATTGAAACCACCACTGCTCGCGTGATTGAGCTCGTGGAAGATGCCCTGGAGGCTGGT 
GCCGAAGGCCTCGTTGCCACTGCACCTTTCTACACCCGCACCCACGATGTGGAAATTGAA 
GAACACTTCCGCAAGATCCACGCCGCCGCTCCAGAGCTTCCACTGTTTGCCTACAACATC 
CCAGTGTCGGTGCACTCCAACCTCAACCCAGTCATGCTTTTGACGCTGGCCAAGGATGGC 
GTTCTTGCAGGCACCAAGGATTCCAGTGGCAATGATGGCGCAATCCGCTCACTGATCGAA 
GCTCGTGATGATGCTGGACTCACTGAGCAGTTCAAGATCCTCACCGGCAGCGAAACCACC 
GTTGATTTCGCCTACCTTGCGGGTGCCGATGGAGTTGTCCCAGGCCTGGGCAATGTTGAT 
CCTGCAGCATACGCAGCTTTAGCAAAACTCTGCCTCGATGGAAAGTGGGCAGAAGCTGCT 

G C T T T GC AGAAG C GC AT C AAC C AC C T C T TC CACAT CG T C T T C GT GGGAGAC AC C T C C CAT 
ATGTCCGGATCCAGCGCTGGTTTGGGCGGTTTCAAGACAGCACTCGCACACCTTGGCATT 
ATTGAATCCAATGCGATGGCAGTTCCTCACCAGAGCCTCAGCGACGAAGAAACTGCTCGC 
ATTCACGCCATTGTTGATGAATTCCTGTACACCGCT 

>RXA000 4 4 -downstream 
TAAGGCCCACACCTCAT GACTGA 

>RXA000 64 -upstream 

TCCCCTAAAACGTCTAGAGTAGTGGCTTGAGGTCACTGCTCTTTTTTTGTGCCCTTTTTT 
GGTCCGTCTATTTTGCCACCACATGCGGAGGTACGCAGTT 

>RXA000 64 

AT GAGTTCAGTTTCGCTGCAGGATTTTGATGCAGAGCGAATTGGTTTGTTCCACGAGGAC 
ATTAAGCGCAAGTTTGATGAGCTCAAGTCAAAAAATCTGAAGCTGGATCTTACTCGCGGT 
AAGCCTTCGTCGGAGCAGTTGGATTTCGCTGATGAGTTGTTGGCGTTGCCTGGTAAGGGT 
GATTTCAAGGCTGCGGATGGTACTGATGTCCGTAACTATGGCGGGCTGGATGGCATCGTT 
GATATTCGCCAGATTTGGGCGGATTTGCTGGGTGTTCCTGTGGAGCAGGTCTTGGCGGGG 
GATGCTTCGAGCTTGAACATCATGTTTGATGTGATCAGCTGGTCGTACATTTTCGGTAAC 
AATGATTCGGTTCAGCCTTGGTCGAAGGAAGAAACCGTTAAGTGGATTTGCCCTGTTCCG 
GGCTATGATCGCCATTTCTCCATCACGGAGCGTTTCGGCTTTGAGATGATTTCTGTGCCA 
ATGAATGAAGACGGCCCTGATATGGATGCTGTTGAGGAATTGGTGAAGAATCCGCAGGTT 
AAGGGCATGTGGGTTGTTCCGGTGTTTTCTAACCCGACTGGTTTCACGGTGACAGAAGAC 
GTCGCAAAGCGTCTAAGCGCAATGGAAACCGCAGCTCCGGACTTCCGCGTTGTGTGGGAT 
AATGCCTACGCCGTTCATACGCTGACCGAT GAATTCCCTGAGGTTATCGATATCGTCGGG 
CTTGGTGAGGCCGCTGGCAACCCGAACCGTTTCTGGGCGTTCACTTCTACTTCGAAGATC 
ACTCTCGCGGGTGCGGGCGTGTCGTTCTTCCTCACCTCTGCGGAGAACCGCAAGTGGTAC 
ACCGGCCATGCGGGTATCCGTGGCATTGGCCCTAACAAGGTCAATCAGTTGGCTCATGCG 
CGTTACTTTGGCGATGCTGAGGGAGTGCGCGCGGTGATGCGTAAGCATGCTGCGTCGTTG 
GCTCCGAAGTTCAACAAGGTTCTGGAGATTCTGGATTCTCGCCTTGCTGAGTACGGTGTC 
GCGCAGTGGACTGTCCCTGCGGGCGGTTACTTCATTTCCCTTGATGTGGTTCCTGGTACG 
GCGTCTCGCGTGGCTGAGTTGGCTAAGGAAGCCGGCATCGCGTTGACGGGTGCGGGTTCT 
TCTTACCCGCTGCGTCAGGATCCGGAGAACAAAAATCTCCGTTTGGCACCGTCGCTGCCT 
CCAGTTGAGGAACTTGAGGTTGCCATGGATGGCGTGGCTACCTGTGTGCTGTTGGCAGCA 

GC G GAG CAT T AC G C T AAC 

>RXAO 00 64 -downstream 
TAAAAGTGAATACAGCGGAGACA 

>RXA0 0072-upstream 

ACGGCCAGGACGATCCAGTGCACAGGCCAGCACCAGCAAAGTCCACATCGCAAGCATTAA 
AAG AAT C T C T C G AAAG AC AC AAAAG AG GT GAG T CG C AAC A 

>RXA00072 

AT GAGCTTTCAACTAGTTAACGCCCTGAAAAATACTGGTTCGGT AAAAG ATCCCGAGATC 

T C AC C C G AAGG AC C T C G C AC GAC C AC AC C G T T G T C AC C AG AG G TAG C AAAAC AT AAC GAG 
GAACTCGTCGAAAAGCATGCTGCTGCGTTGTATGACGCCAGCGCGCAAGAGATCCTGGAA 
TGGACAGCCGAGCACGCGCCGGGCGCTATTGCAGTGACCTTGAGCATGGAAAACACCGTG 
CTGGCGGAGCTGGCTGCGCGGCACCTGCCGGAAGCTGATTTCCTCTTTTTGGACACCGGT 
TACCACTTCAAGGAGACCCTTGAAGTTGCCCGTCAGGTAGAT GAGCGCTATTCCCAGAAG 
CTTGTCACCGCGCTGCCGATCCTCAAGCGCACGGAGCAGGATTCCATTTATGGTCTCAAC 
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CTGTACCGCAGCAACCCAGCG 
>RXA00 075-upstream 

TCTAGGAGTGTTAAACAGCCTGGACTTGAAACACCTTTAACTACTTGATTTTCACACCCT 
T G T T T C C AT AAAAG GGC T C AC G AAAG G C AAC T T C AAAC AC 

>RXA0007 5 

ATGACAACTCCCCTGCGCGTAGCCGTCATCGGAGCTGGCCCTGCTGGCATTTACGCATCC 
GACCTCCTCATCCGCAAT GAAGAGCGCGAAGTGTTCGTTGACCTTTTCGAGCAAATGCCT 
GCACCGTTCGGACTCATCCGTTACGGCGTTGCTCCAGACCACCCACGCATCAAGGGCATC 
GTTAAGTCCCTGCACAACGTGTTGGACAAGCCACGCCTGCGCCTGCTCGGTAACATTGAA 
ATCGGCAAAGACATCACCGTCGAAGAACTCCGCGACTACTACGATGCAGTCGTGTTCTCC 
ACCGGCGCAGTTGCAGACCGCGACCTCAACATCCCCGGAATTGAAGCAGAAGGCTCCTTC 
GGTGCCGGCGAGTTCGTTGGCTTCTACGACGGCAACCCACGCTTCGAGCGCTCCTGGGAT 
CTGTCTGCACAGTCCGTCGCTGTTATCGGCGTTGGTAACGTCGGCCTCGACGTAGCCCGC 
ATCCTGGCTAAGACAGGCGACGAGCTCAAAGTCACCGAAATTTCCGACAACGTCTACGAC 
TCCCTCAAAGAAAACAAGGYCWCTGAAGTGCACGTTTTCGGACGTCGGTGGCCCAGCACA 
GGTCAAGTTCACCCCACAGGAACTMAAAGAACTCGRCCACTCCCCCACCATCAACGTGGT 

TGT 

>RXA0007 5-downstream 

T GAT C C AG AAGAC AT C G AC T AC G 

>RXA0 0105 -upstream 

CATCTTGATCTGTCGCCCTGAACTTGCAGATGAACTTCTCGAGATGTGCGCGAAGTTCTA 
CGAGGAGAATGGAACTTACTAACGCTGTTATGATGACGGC 

>RXA00105 

ATGACTGTTCCAACGCCTTATGAAGACCTTCTTCGGAAGATTGCTGAAGAAGGGTCCCAC 
AAGGACGACCGCACCGGCACCGGCACTACTTCTTTATTCGGACAACAAATCCGCTTTGAT 
CTCAAT GAAGGTTTTCCCCTTCTGACCACCAAGAAGGTCCATTTCCACTCTGTTGTGGGT 
GAGCTTTTGTGGTTCCTTCAGGGGGATTCCAACGTCAAATGGCTGCAGGATAACAACATC 
CGCATTTGGAATGAATGGGCAGATGAGGACGGCGAGCTGGGCCCTGTTTATGGTGTCCAG 
TGGCGTTCTTGGCCAACCCCTGATGGTCGTCACATTGACCAGATCTCAGGTGCTTTAGAA 
ACTCTGCGAAACAACCCTGATTCACGTCGCAATATTGTCTCGGCGTGGAATGTTTCCGAG 
CTTGAAAACATGGCTCTTCCCCCTTGTCACTTGCTTTTCCAGCTCTATGTCGCCGATGGC 
AAACTGTCTTGCCAGCTCTACCAGCGTTCTGCGGACATGTTCCTGGGTGTGCCTTTCAAC 
ATCGCATCTTATGCACTGCTCACCCACATGTTTGCCCAGCAGGCAGGCTTGGAAGTCGGC 
GAGTTCATTTGGACTGGCGGCGACTGCCACATTTATGACAACCACAAGGAACAGGTCGCG 

GAG C AG C T GAG C C G A 

>RXA0 0 1 0 5 - downstream 
TAAGCTCGCCCCTACCCCACCTT 



>RXA0 010 6-upst ream 

TGGAGCTCAACAAGGCAGCGTACATGTTTGAGTACAGCTTCGATGACATCACCGTGTCCG 
GCTACGATCCACACCCATTGATCCGCGGCAAGGTCGCCGT 

>RXA0010 6 

ATGATCGGTGCGATTTGGGCACAAGGCCGTGACGGCATCATCGGCGACGGCACCGACATG 
CCCTGGCACATCCCGGAAGACCTCAAACACTTCAAGAAAACCACCATGGGCCAGCCGGTC 
ATCATGGGTCGTCGCACGTGGGAGTCTTTGCCGTTCAAGCCGCTTCCCGGCCGCGAGAAC 
TTCATTCTCTCCTCACGCGAGCCCGGCGACTGGTCCGCCGGCGGCACAGTGGTCACCGAA 
ATCCCTAAAAGCGGCTGGATCATGGGCGGCGGCGAGGTCTACAAGGCCACCGTCGGCAGC 
GCCGACGTTTTAGAAATAACGCTTATCGACGCCACCTTCGATGTTTCCACTCCCGTCTAC 
GCACCCGAAATCCCGGCGAACTTCAACCTCGATGACGAATCCGAGTGGTTTACCTCAGGC 
GAG TAT C GT T AC AAG T T C C AGC GCT AC AT C AAGGT T 

>RXA00106-downstream 
TAAGGAGCAAACAACATGAGCAA 
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>RXA00115-upstreara 

TGGATTCTCGAGTCTGTACACCCTTGATCAAAGCCCGAGTGTTCCGTAGATTAACTTTGT 
CGTATATTGTGACCTACACCCCATACTGTTAGGAGTTTTC 

>RXA00115 

ATGCTCGACAATAGTTTTTACACCGCAGAGGTTCAGGGCCCATACGAAACCGCTTCCATT 
GGCCGGCTCGAACTCGAAGAAGGGGGTGTGATTGAGGATTGCTGGTTGGCTTACGCTACA 
GCTGGAACGCTCAACGAGGACAAGTCCAACGCCATCCTCATTCCGACGTGGTACTCCGGA 
ACCCATCAGACCTGGTTCCAGCAGTACATCGGCACTGATCATGCGCTGGATCCATCAAAG 
TATTTCATCATCTCCAT CAACCAAATCGGTAATGGTTTGTCGGTCTCCCCTGCCAACACG 
GCTGATGACAGCATCTCGATGTCCAAGTTCCCGAATGTTCGCATTGGTGATGATGTCGTT 
GCCCAGGACCGGCTCTTGCGCCAAGAGTTTGGTATTACCGAGCTCTTTGCCGTCGTTGGT 
GGTTCGATGGGTGCGCAGCAAACCTATGAGTGGATTGTTCGCTTCCCTGACCAAGTTCAT 
CGAGCAGCTCCGATCGCGGGCACTGCGAAGAACACTCCTCATGATTTCATCTTCACCCAG 
ACTCTTAATGAGACCGTTGAGGCCGATCCAGGGTTCAATGGCGGCGAATACTCCTCCCAT 
GAAGAGGTAGCTGATGGACTTCGCCGTCAATCGCATCTTTGGGCTGCCATGGGATTTTCC 
ACAGAGTTCTGGAAGCAGGAGGCATGGCGTCGCCTGGGACTTGAAAGTAAGGAGTCAGTG 
CTCGCGGACTTCCTGGATCCGCTGTTCATGTCCATGGATCCTAATACCTTGCTCAACAAC 
GCTTGGAAGTGGCAGCATGGCGATGTCTCTCGCCACACCGGCGGCGACTTGGCAGCGGCT 
CTTGGCCGAGTGAAGGCTAAGACCTTCGTTATGCCCATCAGCGAGGACATGTTCTTTCCT 
GTTCGTGACTGTGCCGCAGAACAAGCACTCATCCCAGGCAGCGAGCTTCGAGTGATCGAA 
G AC AT C G C C G G T C AC CTTGGGCTTT T T AAC GT C T C T G AG AAT T AC AT C C C AC AG AT CG AC 
AAAAAT C T GAAAGAGCT GT T CGAGAGC 

>RXA00115-downstream 
TAAACACTGATGTCAAAGAGCCT 



>RXA0 0 1 1 6 -up s t r earn 

TTTGCGCACCAATCAATGGGGGATCAAATATAGTAGCTGCATGAGTAATGACTTCGTCGT 
T T CT AGGCT TAGACCCT T TGGT GAAACGAT T T T TGCAACC 

>RXA00116 

ATGACCCAGCGAGCTGTTGAGGCGGGTGCAATCAATCTTGGTCAGGGCTTTCCTGATGAG 
GATGGTCCTCGTCGGATGTTAGAGATCGCGTCGGAGCAGATTCTCGGGGGAAATAATCAG 
TATTCGGCGGGGCGTGGGGATGCTTCGTTGAGGGCAGCTGTGGCTCGTGATCATTTGGAG 
AGGTTTGATCTGGAGTACAACCCTGATTCGGAGGTGTTGATCACGGTGGGGGCCACTGAG 
GCGATTACGGCGACTGTGTTGGGTTTGGTGGAGCCTGGGGATGAAGTGATCGTTTTGGAA 
CCGTATTACGATGCGTATGCGGCGGCTATTGCGTTGGCGGGGGCGACGCGGGTGGCGGTT 
CCTTTGCAGGAGGTGGAGAACTCGTGGGATGTGGATGTCGATAAGTTGCATGCGGCGGTG 
ACTAAGAAGACGCGGATGATTATCGTTAATTCGCCGCATAATCCGACGGGTTCGGTGTTT 
TCTAAGAAGGCGTTGAAGCAGTTGGCG 

>RXA0013I-upstream 

AGGCTCTCGGCGGTCAGCTCACCGAACTGACCAAGGAGCAGGCTGAGTACATCGGCGTTG 
ACGTTGCAGGCCCATTCAAGCCGGAGCACTACCGCTACTA 

>RXA00131 

ATGATTGTCAGCATTGAGGGAATCGACGGCGCCGGCAAAAACACCCTGGTTTCGGCATTA 
ACGCAGGTTATTGATGCAAAAGTCCTTGCATTCCCACGTTATGAAACCTCGATTCACGCC 
CAATTGGCCGCGGAAGCACTCCACGGCCGCATGGGCGACCTCACCGACAGCGCCTACGCC 
ATGGCCACGCTTTTCGCCCTCGACCGCCACTTCGCGATTGATGACTTAAATGCGCCCGGC 
GTGGTGCTGCTCGACCGATACGTCGCCTCCAACGCGGCTTATACCGCCGCCAGATTGCTT 
GACGACGACGCCCCCCGCTGGGTTGCCGACCTGGAATTCGGGCGGCTTGGGCTCCCACGT 
CCGACGCTTCAAGTGTTGTTGGATACCCCCGCGGAGGTAGCGCAAGATAGGGCTAGACGT 
CGAGAAGCGCTTGACTCCGCGCGTGCGCGGGACCGCTATGAATCGGATTCGGCGCTGCAG 
CAACGCACCGCCGAGCACTATCGCCGCCTCGCGGCGGACAACTGGGAATCACCGTGGATC 
GTGGTTGCCCCTGAT GAAGACCCCGGCCACGTTGCGCAGAGAATCGTGGAATTCCTGGGT 
ACTATAAAC 
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>RXA00131-downstream 
TAATCCCAATTAGCAGGAAGGAT 



>RXA00132 

CACGTTGAGGCTCTCGGCGGTCAGCTCACCGAACTGACCAAGGAGCAGGCTGAGTACATC 
GGCGTTGACGTTGCAGGCCCATTCAAGCCGGAGCACTACCGCTAC 

>RXA00132-downstream 
TAAT GAT T GT CAGC AT T GAG GG A 

>RXA0014 5-upstream 

CCCCACCGCACGCGCGGAAGACGTTTCCGTCATGCTTACAGAAATCGACGGCCGCGATGC 
AGTCACGCTCACCCGAGAAGACTCTGAAGGGGATTCCTAG 

>RXA0014 5 

ATGAAGCACCTCCTATCCATTAGCGATCTTTCCAAAGATGAGATTGTTGGATTGCTGGAT 
GAAGCGGATCGCTTTAAGGAGGTGCTCGAAGGACGTGAAGTAAAGAAGCTGCCCACGCTG 
CGTGGTCGCACCATTTTTACCTTGTTCTATGAGAACTCCACGCGCACCCGTTCGTCCTTT 

G AAAC C GC AGGAAAGT G GAT GAG C G C C G AT GT GAT T AAC AT T T C GGC C T CAT CAT CC AGC 
GTGAAGAAGGGCGAGTCGCTGAAAGATACCGGCTTGACTTTGTCGGCAATCGGCGCGGAT 
GCGATCAT CATGCGCCACCCAGCCTCAGGCGCCGCGCAGCAGCTTGCGCAGTTCGTCGCA 
CCAGGTGGCAACGGCCCCAGCGTGATCAACGCGGGTGACGGTTCGCACCAGCACCCCACC 
CAGGCGCTTCTCGACGCTTTAACCATCCGGCAGCGCACCGGCCGCATTGAGGGACTCAAA 
GTTGTCATCGTGGGCGACTGTTTGCACTCCCGGGTGGTGCGCTCCAATGTGGATCTGCTG 
TCCACTTTGGGCGCAGAGGTAGTGCTGGTTGCTCCTCCGACACTGCTTCCTATTGGTGTG 
GAGAACTGGCCAGTCCGATTCTCCTACGACATGGACGCAGAAATTGCCGACGCCGACGTA 
GTGATGATGCTGCGCGTTCAGCAAGAACGCATGCAGGGTGGTTTCTTCCCCTCACACCGT 
GAGTACGCAACGCTGTACGGCATGTCCAAAGAGCGCGAAGCTCGCCTCAAGGACTCCGCC 
ATCATCATGCACCCCGGCCCCATGCTTCGTGGCATGGAAATTAACTTCCAGGTGGCAGAC 
GCACCACGCACCGCGGTACTGCAGCAGGTAAGCAACGGTGTGCACATGCGCATGGCCATT 
TTGTTCGCCCTGGTCGCAGGCTCTGACGCGACTATC 

>RXA0014 5-downstream 
TAAT CGCGACCATCT GAT CGCGA 



>RXA0014 6-upstream 

ATGGCCATTTTGTTCGCCCTGGTCGCAGGCTCTGACGCGACTATCTAAT CGCGACCATCT 
GATCGCGAAATTCTAGAAAAGGTAACGAGGGATTAAAGAA 

>RXA0 014 6 

GTGGTTGACAGCAACACCCAGTATCCAGAAACCGGCGCACTGGCACCGGCTCCTGCAGAC 
TCACTCCTAATCAGCAACGTTTTGGTCTACGGCGAAGGCGAGCCAACGAATGTGTTTGTT 
AAAGATGGTGTGATCGCAGCTATCGGCGGCACTCATGAGGCTGACCGCACCATCGACGGC 
AATGGGGGAGTTCTCCTTCCAGGTTTCGTGGACATGCACGTTCACCTGCGTGAGCCAGGC 
CGCGAAGACACTGAAACCATTGCCACTGGTTCTGCCGCCGCAGCCAAGGGCGGATTCACC 

G C AG TAT T C AC CAT GGC G AAC AC C AC T C C AG T GAT G GAT C AGC C GG T TAT C G C GG AAT C C 
GTATGGTTCAAGGGCCAAAACATTGGCCTGTGCGACGTGCATCCAGTTGGATCCATCACC 
AAGGGTCTTGAGGGCAAGGAGCT TACT GAGTTCGGCAT GAT GGCTCGCTCTGAAGCCAAG 
GTGCGCATGTTCTCTGATGATGGCAAGTGCGTCGATGATCCTCAGGTCATGCGCCGCGCG 
CTGGAATACGCCAAGGGCATGGACGTTTTGATCGCCCAGCACGCTGAGGATCACCGCCTG 
ACTGAGGGCGCTTCAGCACACGAGGGTGAAAACGCAGCTCGTCTGGGTCTGCGCGGCTGG 
CCACGTGTGGCTGAGGAATCCATCGTGGTGCGCGATGCCATCATGGCTCGTGACTACGGC 
AACCGCGTGCACATCTGCCACGCCTCCACTGAAGGCACCGTGGAGTTGCTTCGTTGGGCT 
AAGTCCCAGGGCATTCCAATCACCGCGGAAGTCACCCCGCACCACCTCACCTTGACCGAT 
GAGCGCCTGGAAACCTACGACGCGGTCAACAAAGTCAATCCGCCACTGCGCGAAAGCCGC 
GATGCCGAAGCGCTCAAGAAGGCGCTTCTCGACGGCACCATCGATGTTGTTGCAACCGAC 
CACGCTCCTCACGGTTCCGAAGATAAGTGCTGTGAATTCGAAAACGCCAAGCCAGGCATG 
CTCGGATTGGAAACCTCACTGTCCATCATCGTGGACACCTTCGTTGCCACCGGACTTGCA 
GACTGGCGCTTTGTTGCGCGCGTGAT GAGTGAACGCCCAGCAGAAATCACCCGTCTACCA 
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GGCCAGGGTCGCCCAAT CGCAGAAGGT GAGCCAGCAAACCTCGCGATT GTT GAT CC AGGA 
AAAACCTGGACAGCATCCGGTGCAGACTTTGCGTCCAAGGCTGAAAATACCCCATTTGAG 
GGCCAAGAATTCAGTGCCAAGGTCACACACACCGTGCTTCGTGGCAAGGTGACTTGTGCA 

GAC GGAG T T GCAC AAAAC GCT 

>RXA0014 6-downstream 
TAACGGGTGGGTGCATAGTATGC 



>RXA0014 7-upstream 

ATTGCATATAATGCAATGAATTGAATAAACTACATTCAGGGTTATCAACCAGCCAATTTC 
TTTTAAAAAGGCAGACACACGAAAGGCGACAACAGTCACC 

>RXA0014 7 

GTGAGTAAAGACACCACCACCTACCAGGGAGTCACCGAGATCGGATCCGTTCCGGCATAC 
CTGGTTCTTGCAGACGGACGTACCTTCACCGGATTTGGCTTTGGAGCTATCGGCACCACC 
CTTGGTGAGGCAGTGTTCACTACCGCCATGACCGGTTACCAAGAAACCATGACCGATCCT 
TCCTATCACCGCCAGATTGTTGTGGCTACCGCACCACAGATCGGCAACACCGGCTGGAAC 
GATGAGGACAACGAGTCCCGCGACGGCAAGATTTGGGTTGCAGGCCTTGTTATCCGCGAC 
CTCGCAGCACGTGTGTCCAACTGGCGCGCCACCACCTCCTTGCAGCAGGAAATGGCAGGC 
CAGGGCATCGTCGGCATCGGCGGAATCGACACCCGCGCACTGGTTCGCCACCTGCGCAAT 
GAAGGTTCCATTGCAGCGGGCATCTTCTCCGGCGCTGACGCACAGCGCCCAGTTGAAGAA 
CTCGTAGAGATCGTCAAGAATCAGCCAGCAATGACCGGCGCAAACCTCTCCGTTGAGGTC 
TCTGCTGATGAAACCTACGTCATCGAAGCTGAAGGCGAAGAGCGCCACACCGTCGTGGCC 
TACGACCTGGGCATTAAGCAAAACACCCCACGTCGTTTCTCTGCACGCGGTGTTCGCACC 
GTCATCGTGCCTGCTGAAACCCCATTCGAGGATATCAAGCAGTACAACCCATCAGGCGTG 
TTCATCTCCAACGGCCCTGGCGATCCTGCAGCAGCAGACGTCATGGTTGATATCGTCCGC 
GAAGTTCTTGAAGCCGACATTCCATTCTTTGGCATCTGCTTCGGCAACCAGATTCTTGGC 
CGCGCATTCGGCATGGAGACCTACAAGCTGAAGTTCGGCCACCGCGGCATCAACGTTCCA 
GTGAAGAACCACATCACCGGCAAGATCGACATCACCGCCCAGAACCACGGCTTCGCACTC 
AAG G G T G AAG CAGG C C AG G AAT T C GAGAC C GAT T T C GG C AC T GC AAT T G T C AC C C ACAC C 
TGCCTCAACGACGGCGTCGTTGAAGGTATTGCGCTGAAGTCCGGACGCGCATACTCCGTT 
CAGTACCACCCAGAGGCCGCTGCCGGCCCAAATGATGCAAGCCCCCTGTTTGACCAGTTT 

G T T G AGC T G AT GG AT G C AG AC GCT C AG AAG AAAGG C GC A 

>RXA0014 7-downstream 

T AAAT AAC AT GC CAAAGCG T T C A 

>RXA0015 6-upstream 

ACCGAGAGCGTGGTACGCCTCATTTAGTTTCCTCCTATGAATCTTGATGTGGTTCATGCG 
TTTTTATGCAATATCAACCAAAAGTTGGTACGATCCTCAT 

>RXA0015 6 

ATGAATGAACGCACATCGGATGCATTTGACGCCCTCCTTGTGCTCTCCTTCGGTGGTCCC 
GAAGGGCACGAGGAGGTTCGTCCGTTTTTGGAGAATGTCACTCACGGAAGGGGGATTCCG 
CCGGAACGTCTAGATGAAGTGGCGGTTCATTACCACCACTTCGGTGGTATCAGCCCCATC 
AATGCGCTGAACAGGGAAATTATCGCCAATGTGGAAAAAGAATTGGCGTCTCGCGATCAC 
AAGCTGCCTGTTTATTTTGGTAACCGCAACTGGAAGCCGTTTGATAATGAGGCCGCTGAA 
CAAATGGCTGATGACGGCGTGAAAAACGCGCTGGTGTTGGCAACTTCCGCTTGGGGTGGC 
TACTCCGGTTGTCGGCAGTACCAGGAAGATATTCAGGGCATGATCAAGCACCTGGAGTCT 
CAGGGGCAGTCGATCACGTTCACCAAGCTGCGTCAGTTCTACGATCACCCTCGTTTTGTC 
TCCACCATGGCTCAATTGGTTCAGGATTCCTACGCGAAGCTTCCCGATGAGCTGCGAGAT 
GAGGCGCGTCTGGTCTTCACCGCGCACTCCATTCCACTGACTGCGGACAATGCTGCGGGA 
ACCCCTGAGGATGGCTCCTTGTATTCCACACAGGTCAAGGAAGCGTCAGCACTGATTGCT 
GAGGCTGTTGGTGTGTCAGATTTTGATGTGGTGTGGCAGTCCCGCTCGGGTAGCCCGCAC 
ACTCCGTGGCTGGAGCCTGACATCGTGGATCACGCAGTGGAGCTCAACGAGAAGGGTCAA 
AAAGCGCTCGTTGTCTGCCCTGTAGGCTTTATTTCTGATCATATGGAAGTCATTTGGGAT 
CTTGATTCCGAGCTGATGGAAGAAGCCGAGAAGCGCAACATGGTGGTCGAGCGTGTCGCT 
ACCGTTGGCCCCACCGATGAATTCGCAGCCCTTGTGGTTGATCTCATCGAGGAGGCAGAG 
CTCAAGCGCGTTATCGAGCGCCTTGGAAAGCTGCCAGCACGCGGAAGTTCCGTCAACGGC 
GCACCGTGTGGCGACGGCTGCTGTGGTACCGCCAAGCATAAAACCGCGCGGGTGAACCCC 



Appendix A, page 6 



Attorney Docket No.: BGI-121CP 



AACGCTCGCTCAGCGGCGCCAGCTGCCAAC 

>RXA0 015 6-downst ream 
TAGGAGTGATAGTCCCTCGCAAA 

>RXA00166-upstream 

GGCGTTTAGCGATCTTCAACATCGAGCAACCAGCGCCAGCGCTTTTACCCAAGGCAGCAC 
GACTTATCACGATGTCCGACCTGGATATCCGGCTGAGGCC 

>RXA00166 

GTGGAGTTAGCCCGTGGGTTTGGCCGAGTCCTGGATGTCGGTGCAGGTACCGGAAAACTA 
ACCAGTGAGCTAACAGCTGATCAGGTCCTAGCCCTTGATCCAAGCATGGACATGTTGCGG 
GTGTTTCGCTCCGCGCTTCCGGCGGTTCCCTGCTGGCAAGCGACAGCAGAACACACAGGA 
ATACGTGACAACGCGGTTGATCTGATTACGTGCGCACAAACGTGGCATTGGGTTGACGTG 
ACGGCTGCCTCAGCGGAATTTGATCGGGTGATTGCACCTGAGGGTGCAGTCCTGCTCGTG 
TGGAATAACCTGGACACCTCCATCGCGTGGGTACACCGACTCAGTCGCATTATGCATGCC 
GGCGATGTACTCAAGCCGGGATTCACCCCAGAAACCGCAGCTCCCTGGATAATTGATCGA 
GAAATTCGCACCACGTGGAATCAGCACCTCACCCCTGAAGAAATCATCCAGCTCGCTCAC 
ACGAGGTCCTACTGGTTAAACGCGTCAGAGAAAATCAAAGAGCGTGTTGATCAGAACCTT 
CAGTGGTATCTCTACGAGCATTTGGGTTTCAGTCCCGACAATCCAGTGGAACTTCCCTAT 
CGCTGTGATGCATTTTTACTTTCACGTTCCGGTACCCTGGCAGGCAGATCTTCCAATCTT 

>RXA0 0 1 6 6-downst ream 
TAGGAGCCCTCGCCATGTACCTG 

>RXA00198 

CTCGTTCTTGTTGCACTTGGCTTCACCGGCGCAGAACAAGGCGGATTGGCACACGAACTA 
GGCGTAGGTTTCGACGACCGGGGCCGCATCCTCCGCGATTCCGAATACCGCAGCCCCACC 
AACTCCCGCGTTTACATCGCAGGCGACAACGGCCGTGGCCAGTCCCTGATCGTGTGGGCA 
ATCGCCGAAGGCCGCGCATGCGCCGCAGCTATCGACGCCGATCTCATGGGTGAAACTGCA 
CTCCCTGTAGCAGTTGCACCACAGGACGTGCCGCTGGCTGTC 

>RXA0 019 8 -downs t ream 
TAGCTTGGGTAGAAAATGCTAGA 



>RXA0 02 1 6-ups t ream 

GTGTTGCTCGCGGCCAGGCAGCAGTGCTGTACCTGCCTGACGCGGATGGTGACATCGTTC 
TTGGATCAGGCACCATCTGCCACACGGAGTCTTAAGAAAA 

>RXA0 0216 

TTGGGCGCTTATGGTTTAGGTGAGCTTCCTGGAAAATCCGCCGCGGAAGCCGCCGACATT 
ATTCAGGGTGAAACGGGCGATCTTCTCCATATTCCTCAGCTTCCGGCGCGAGGTTTGGGT 
GCTGATCTGATCGGTCGAACCGTCGGTCTGCTGGACATGATCAACGTTGATCGCGGGGCC 
CGATCTTGGGTGATGAGCACACGCCCCAGCAGATTGACGCACCTGACCGGCGATTTCCTT 
GACATGGATTTGGATGCGTGCGAGGAAACCTGGGGAACGGGCGTCGACAAGCTAAAAATC 
CAAGTTGCTGGTCCCTGGACTTTAGGTGCGCGCATTGAGTTGGCCAATGGCCATCGCGTT 
TTGTCTGATCGCGGTGCGATGCGTGATCTCACGCAGGCGCTGATCGCCGGCATCGATGCG 
CATGCACGCAAGGTTGCTGGGCGATTTCGCGCCGAAGTGCAGGTGCAAATTGATGAGCCG 
GAGCTGAAATCGCTTATCGACGGCTCCCTCCCTGGCACTTCCACCTTTGACATTATTCCT 
GCGGTGAATGTCGCTGATGCCAGTGAACGTTTGCAGCAGGTCTTTAGCTCGATTGAGGGG 
CCGACATATCTCAACCTCACCGGCCAGATTCCTACTTGGGATGTGGCTCGGGGTGCGGGC 
GCCGATACTGTGCAGATTTCCATGGATCAAGTCCGTGGAAATGAACATTTGGATGGTTTT 
GGTGAAACCATCACCAGTGGAATTCGTCTTGGTTTGGGCATTACGACAGGAAAAGATGTC 
GTAGATGAACTGCTCGAGCGACCGCGGCAAAAGGCCGTTGAGGTAGCACGCTTTTTTGAT 
CGTTTAGGTGTGGGCCGAAACTATCTCGTGGATGCTGTTGATATTCATCCGGGTGAGGAT 
TTGGTGCAGGGGACCATCACCGAGGCCGCGCAGGCTTATCGCATGGCCCGGGTGATGTCG 
GAG AT GT T G T C G AAG GAT T CAT G C G AC C T T 

>RXA00216-downstream 
TAAGGCTTTACCGGCGCTGGGTG 
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>RXA00219-upstream 

TTTGCCGTACATGCGCGAGCACCTCCTCT^CAGCCCGCACCACCGACCAATCACATAAGA 
CACAAGC AC T AAAACAG CAT T AAAGAAAG AAAGC T T T T T C 

>RXA0 0219 

GTGGCCCGTAAGAAAAACACGTCCGATCTVATCCCGCTCCCT^AGCTGCCAACACGCCCATT 
GCTGGCACCTATGAGGGTGAATATTCCGTCATCGAGTTGGAGGCCGATTCCTACACCACC 
GATGGCTGGTTGATCAGCATTAATGGCGTGCCCAGCTCTCATATTGTCCTGGGGCAACCG 
CAGGCACTGGAATTTGAGTACATGCGGTGGATCGCTACCGGCGCTCGGGCGTTCATCGAT 
GCGCATCAGGATGCATCCAAGCTGCGGATTACTCACCTCGGCGGCGGTGCGTGCACGATG 
GCCAGGTATTTCGCGGATGTTTACCCGCAGTCACGCAACACTGTCGTGGAATTGGATGCA 
GAGCTTGCCCGCCTGTCGCGTGAATGGTTCGACATTCCGCGCGCGCCACGGGTAAAGATT 
CGTGTGGATGATGCCCGAATGGTGGCAGAATCTTTCACTCCCGCAAGCCGCGATGTGATC 
ATCCGTGACGTTTTTGCCGGAGCTATCACGCCGCAGAACTTCACCACCGTGGAGTTCTTT 
GAGCACTGTCACCGTGGCCTTGCTCCCGGCGGATTGTACGTTGCCAACTGTGGCGATCAT 
TCGGATCTGCGCGGAGCTAAATCTGAGCTCGCGGGAATGATGGAGGTGTTCGAGCACGTC 
GCGGTCATCGCCGATCCCCCGATGCTTAAAGGGCGCCGTTACGGCAACATCATTTTGATG 
GGTTCAGACACCGAGTTCTTTAGCTCCAACAGCACGGAAGCGTCCGCGATTACCCGTGAG 
CTTCTTGGCGGCGGCGTTCCAGCGCAGTACAAGGAT GAATCCTGGGTGCGGAAATTCGCC 
TCGGGAGCCCAGGCCCGCCACGATGGGGTCTCTACCCTCCAAATGCCGAGTGATACTCCA 
C AAC AC C C T G CG G AAAC GC C G GAG CAT T C AAAC AC AC AG C C A 

>RXA00219-downstream 
TAAAAAATTCCGCTGGCGCGTCC 

>RXA002 23-upstream 

GCGACCTCTTTGACATCGCCCCTGCGCTCATCGAAGAGATCAACAAGCGCAAGTAGGAGT 
T T T G AAC AC T T T T TAT C T G GAC CAT G C AG C C AC C AC AC C A 

>RXA0 0223 

ATGCGTGAGGTGGCCGCAGCTGCGTGGATGGAAAACGCGCAGGCATTGAATCCCGCGAGT 
CAGTACGGTTCGGGGCGTAAGGCGCGCAGCGTTGCGGATTCGGCTCGTGAAGAAATTGCT 
TCTTTGCTGGGCTGTGAACCTATCGAGGTTGTGTTTACCGCGTCCGGCACGGAGGCAGAT 
AACCTCGCTGTGCAGGGGTTATTCCACGCATCGCCTCTCAATCGGATTATTTCTACGCCG 
ATCGAGCACCCCGGGATTCTGGAAACCGTCAAGGCTCTAGAACTTGGCGGGGCAGAGGCG 
GAGCTCATGCCGATCGGTCCAGATGGACGAGTGTCTTCCTTCGAAGCGCTGGACAAGCCT 
GCCGCGGTTGCCACTATGATGTGGGCGAACAATGAGACCGGCGCGATTCAGCCGGTTTCT 
GAGTTCATCGCCGCCGCGCAGGCGTCCGGCACGCCAACACACATCGATGCGGTTCAGGTC 
GTTGGCCATCTGCCGGTCAATTTTGATGAGCTCGGCGCCACCACTTTGGCTGCCTCCGCG 
CACAAATTCGGTGGACCACGTGGCGTCGGCCTGCTGTTGGTGAGGCGCTCACCAGCACCT 
TCAGCCGTATTGCACGGAGGTGGTCAGGAGCGCGGCATCCGTCCAGGCACCCTTGATGTC 
GCCGGCGCAGCTGCCACCGCAGCCGCATTACGCGAAGCAGTGGCCGAGCTTGACGGCGAA 
GCCACCCGCCTGCGCGGACTTAAAAAGATGCTTCTCGACGCCATCCTCCACACCATCCCC 
AACGTACTGGTCCACACCACCGAACCATCCCTGCCAGGACACCTGCATCTCTCCTTCCCA 
GGAGCAGAAGGCGATAGTTTGATCATGCTGCTCGACTCCTTGCGGATCGAAGCCTCCACA 
GGTTCGGCCTGCTCCAACGGTGTAAACCGTGCCAGCCACGTCCTTTTGGCCATGGGAATT 
TCCGAAACCGACGCCCGTGGTGCCATCCGATTCACCCTCGGAAGAACCACCACTGAAGAA 
TCCATCAAGGCAGTGATCGCCGTGATCGAAGACGTAGTGACCAGGGCTCGTACTGCGGGA 

ATGGCTTTT 

>RXA002 23-downstream 
TAGCGACCGTAAATCGCATAGTG 

>RXA0 022 9 

GAGGCGAAAGGCCTCGCGCAGGGACGTGCGACGGTGTACAGGCGCATCGACACGCTTGGG 
TCGCGTGCTTCCGGGCAAGATTTAAATACGCTTCTCGACGCCGCCCTCTACCTTGGCTTC 
AGCGGCCTGAACATCACTCACCCGTACAAGCAAGCAGTATTACCCCTGCTTGGCGAAGTC 
TCCGAACAAGCCACCCAACTCGGCGCAGTGAATACTGTCGTTATGGACGCCACCGGCCAC 
ACCACCGGCCACAACACCGACGTCTCCGGATTTGGCCGCGGAATGGAAGAAGGCCTCCCC 
AACGCCAAGCTCGATTCCGTCGTGCAGGTCGGCGCCGGCGGCGTAGAAAACGCAGTGGCA 
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TACGCCCTGGTCACCCACGGTGTGCAGAAACTTCAGGTCGCTGACCTCGACACTTCCCGC 
GCGCAGGCACTGGCAGATGTCATCAACAACGCAGTCGGCCGTGAAGCCGTCGTGGGAGTA 
GACGCCCGCGGCATCGAAGACGTCATCGCCGCCGCCGACGGAGTAGTCAACGCAACCCCC 
ATGGGAATGCCAGCACACCCCGGCACCGCCTTTGATGTCAGCTGCCTCACCAAGGATCAC 
TGGGTTGGCGACGTCGTGTACATGCCCATCGAAACTGAACTTCTCAAAGCCGCCCGTGCC 
CTCGGCTGCGAAACCCTCGACGGAACCCGCATGGCAATCCACCAAGCCGTCGATGCCTTC 
CGACTGTTCACCGGCCTCGAACCCGACGTCTCCCGCATGCGGGAAACTTTCCTGTCCCTC 

>RXA0 0 2 2 9 - do wn s t r e am 
TAAAAGAGTCAGTAAAACCTCGA 

>RXA002 41-upstream 

GGTCTCCAGCCTTTCTAAACAATTCATCTGCACTTGATTAATTGGCCCCAAGATTACGCG 
AAGTTTAGCGACTTCGCCGTACGTCAACTACGTTAAATGA 

>RXA00241 

GTGAATACTCAATCAGATTCTGCGGGGTCTCAAGGTGCAGCGGCCACAAGTCGTACTGTA 
TCTATTAGAACCCTCATCGCGCTGATCATCGGATCGACCGTCGGCGCGGGAATTTTCTCC 
ATCCCTCAAAACATCGGCTCAGTCGCAGGTCCCGGCGCGATGCTCATCGGCTGGCTGATC 
GCCGGTGTGGGCATGTTGTCCGTAGCGTTCGTGTTCCATGTTCTTGCCCGCCGTAAACCT 
CACCTCGATTCTGGCGTCTACGCATATGCGCGTGTTGGATTGGGCGATTATGTAGGTTTC 
TCCTCCGCTTGGGGTTATTGGCTGGGTTCAGTCATCGCCCAAGTTGGCTACGCAACGTTA 
TTTTTCTCCACGTTGGGCCACTACGTACCGCTGTTTTCCCAAGATCATCCATTTGTGTCA 
GCGTTGGCAGTTAGCGCTTTGACCTGGCTGGTGTTTGGAGTTGTTTCCCGAGGAATTAGC 
CAAGCTGCTTTCTTGACAACGGTCACCACCGTGGCCAAAATTCTGCCTCTGTTGTGCTTC 
AT CATCCTTGTTGCATTCTTGGGCTTTAGCTGGGAGAAGTTCACTGTTGATTTATGGGCG 
CGTGATGGTGGCGTGGGCAGCATTTTTGATCAGGTGCGCGGCATCATGGTGTACACCGTG 
TGGGTGTTCATCGGTATCGAAGGTGCATCGGTATATTCCCGCCAGGCACGCTCACGCAGT 
GATGTCAGCCGAGCTACCGTGATTGGTTTTGTGGCTGTTCTCCTTTTGCTGGTGTCGATT 
TCTTCGCTGAGCTTCGGTGTACTGACCCAACAAGAGCTCGCTGCGTTACCAGATAATTCC 
ATGGCGTCGGTGCTCGAAGCTGTTGTTGGTCCATGGGGTGCCGCATTGATTTCGTTGGGT 
CTGTGTCTTTCGGTTCTTGGGGCCTATGTGTCCTGGCAGATGCTCTGCGCAGAACCACTG 
GCGTTGATGGCAATGGATGGCCTCATTCCAAGCAAAATCGGGGCCATCAACAGCCGCGGT 
GCTGCCTGGATGGCTCAGCTGATCTCCACCATCGTGATTCAGATTTTCAT CAT CATTTTC 
TTCCTCAACGAGACCACCTACGTCTCCATGGTGCAATTGGCTACCAACCTATACTTGGTG 
CCTTACCTGTTCTCTGCCTTTTATCTGGTCATGCTGGCAACACGTGGAAAAGGAATCACC 
CACCCACATGCCGGCACACGTTTTGATGATTCCGGTCCAGAGATATCCCGCCGAGAAAAC 
CGCAAACACCTCATCGTCGGTTTAGTAGCAACGGTGTATTCAGTGTGGCTGTTTTACGCT 
GCAGAACCGCAGTTTGTCCTCTTCGGAGCCATGGCGATGCTTCCCGGCTTAATCCCCTAT 
GTGTGGACAAGGATTTATCGTGGCGAACAGGTGTTTAACCGCTTTGAAATCGGCGTGGTT 
GTTGTCCTGGTCGTTGCTGCCAGCGCGGGCGTTATTGGTTTGGTCAACGGATCACTATCG 

CTT 

>RXA0 024 1 -downs t ream 
TAAACACCGAAACCTTCCTGCTA 

>RXA00254 

CAGCCACTAAAACTCGGCGCACACGCAGTCTTGCACTCCACCACCAAGTACATCGGAGGA 
CACTCCGACGTTGTTGGCGGCCTTGTGGTTACCAACGACCAGGAAATGGACGAAGAACTG 
CTGTTCATGCAGGGCGGCATCGGACCGATCCCATCAGTTTTCGATGCATACCTGACCGCC 
CGTGGCCTCAAGACCCTTGCAGTGCGCATGGATCGCCACTGCGACAACGCAGAAAAGATC 
GCGGAATTCCTGGACTCCCGCCCAGAGGTCTCCACCGTGCTCTACCCAGGTCTGAAGAAC 
CACCCAGGCCACGAAGTCGCAGCGAAGCAGATGAAGCGCTTCGGCGGCATGATCTCCGTC 
CGTTTCGCAGGCGGCGAAGAAGCAGCTAAGAAGTTCTGTACCTCCACCAAACTGATCTGT 
CTGGCCGAGTCCCTCGGTGGCGTGGAATCCCTCCTGGAGCACCCAGCAACCATGACCCAC 
CAGTCAGCTGCCGGCTCTCAGCTCGAGGTTCCCCGCGACCTCGTGCGCATCTCCATTGGT 
AT T G AAGAC AT T GAAGAC C T G C T C GC AG AT G T CG AG C AGG C C C T C AAT AAC CTT 

>RXA0 025 4 -downstream 
TAGAAAC TATTTGGCGG CAAGCA 
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>RXA0 02 62-upstream 

CACACAGGTGACGTTTACGTCGGGTGGATCAGAAGCCAACAACCTCGCTTATCAAAGGAG 
CGTGCTTAGCTAATCCTA 

>RXA002 62 

GTGGCCGGGCACCTCATCACCACCCCGATCGAGCAT GACAGTGTCCTAGAAACTGCTGCT 
TATCTTGAAAGGTTTCATGATTTCGAGATCACCTACCTATCCCCCGATCACACTGGGCTG 
ATCTCCCCGGAGGGTCTCCGCAAAGCAGTCAGGCCGGACACCACATTGATCAGCATTGGT 
TATGCCAACAAT GAGGTGGGAACCATTCAGCCGATAGCTGAGTTGGCGGCGGTAAGCAGT 
AC G C C T T T T C AC AC CG AT G C AG T G C AAG C T G C AC AT T T AAC C T T T G AC T T GG G AG T T G AC 
GCGTTAAGTTTGTCGGGTCATAAATTCGGTGCGCCTAAAGGGATTGGAGTGTTATGGTCA 
AAGCTTCCCCTGGAGCCGGTAATCCATGGCGGCGGCCAGGAAAAAGGGCGGCGTAGTGGC 
ACGGAAAACGTTGCGGGGGCTATCGCCTTTGCCACTGCCTTGGAATTGGCCAGGGCGGAA 
TCCTATCCAGATCTTGGCGAATTCATCGAGGAAGTTCTCACTATCCCGGGAGCACACCTG 
ACTGGACATCCTAGGATGCGCATTGATGGACACGCATCTTTTCTCTTCGACAGCATAGGA 
TCTGAAACTGTTCTTCTGGAATTGGAACGCCAAGGCATTGTGTGCTCCCCTGGTTCTGCC 
TGTGGTTCCGGAGAGGTATCCCATGTGTTGCTGGCGTTGGGGCTTGAGGAGGATCAAGCA 
CGAACGGCTGTGCGCTGTACTTTTAGTACAACACACAGCCGTGAAGATGCGCTCGTGGCA 
GCCTCTGCTCTTAAATCCGCGGTCGCCTTAATCAGAGGG 

>RXA002 62-downstream 
TGACGCTAGTCAGAGGTTTACGG 



>RXA002 66-upstream 

AGTAGGGGATCGTCCAGCGAAGCGGTCGCAGAGGCTGTGAGGAAGCTCTAAGTCGACTTA 
AGTGCGCGAAGCAGACCACCATTAGGTAGAATCACCCAAC 

>RXA0 02 6 6 

ATGACTGAACGTACTCTCATCCTTATCAAGCCAGACGGTGTTACCAACGGACACGTCGGC 
GAAATCATCGCACGTATTGAGCGCAAGGGCCTGAAGCTCGCTGCTCTGGATCTGCGTGTT 
GCAGACCGCGAGACCGCTGAAAAGCACTACGAAGAGCACGCTGACAAGCCATTCTTCGGT 
GAGCTCGTTGAATTCATCACCTCTGCACCTCTGATCGCAGGCATCGTCGAAGGCGAGCGT 
GCAATCGATGCATGGCGTCAGCTTGCTGGTGGCACCGACCCAGTTGCTAAGGCAACCCCA 
GGCACCATCCGCGGCGATTTCGCACTGACTGTTGGAGAGAACGTTGTTCACGGTTCTGAT 
TCCCCAGAGTCCGCTGAGCGCGAGATCTCCATCTGGTTCCCTAACCTG 

>RXA002 66-downstream 
TAAT TTT T ACGGT T AGAAAAAAA 

>RXA0027 8-upstream 

GGCCACGGAGTTGGTGTCCGTCATGGTGATGATTCTGTCTGTCGTTTCTGTGTTGGCTTT 
GTGGGTCGGCATCCGCCCCCGTT TGCAGGAG TACT TAT AA 

>RXA0 027 8 

ATGCACGCTTTTCGACGCCCCCCTCCACTCACCACGCGAGTCGGCGCTGCATTGCTGGCC 
GCAACGCTGCTTGCTTCCTGCACTCCAACACCTGTGGAACCGGCAGAAACCTTGACTGCT 
TTGGATCCCGATGCCGGTCCACCACTGCCACCGGATTCTTCGATTGAAGCTCCCGGTGAA 
AAAGAGCCCATTGTGGAAGTAATAGAGAATTGGCCAGGTTCTTTACGCCCGGATGATCTG 
ACCCCTGAGGAGCGGGTACCTGGCATCGTCAACCGGGGTCGCATCATTGTGGGTGTGGAT 
CAATCGCAAAACTTGCTCAGTTTCCGTGATCCGGTGACTGGTGAGCTGCGCGGTTTTGAA 
GTGGAATTAGCGAGGGAAATTTCCCGCGACATTTTCGGTGACCCCAATAAGGTGGATTTC 
CGATTCGTCGGCTCGTCCGACCGTCTGCGTTCCCTTGACCAAGGTGATGTAGATATTGTG 
ATTCGTTCCGTCACGATCACCGACGAACGCGCCAAATTGGTGGAATTTTCCACACCGTAC 
CTGCGCACCCAAACCCGCATGTTGACCATGGAATCTTCAGGAAT CACGTCCATCGCAGAT 
CTACCCGGCCACACCATTTGTGTCACCGATGGCTCCACTTCATTGCAGCGAGCCCGCACC 
ATTGCGCCGGAGGCCTCAATCTTAAAAACTCGCAATTGGTCCGATTGTCTCATGGCGTTG 
CAGCAGCATCAGGCTCAGGTCATTTTGGGCGATGATGTCATTTTGTCCGGCATCGCAGCA 
CAGGATCCCTACACCGAGATTCTTGATACCTCCCTCGATTCCCATTCCTATGGAGTGGCA 
GCGGCATCGACCACTGCTGAAACAGACTCTTCGGGGTTGATTCGGCAGGTAAACTACACA 
ATTGAACGGATCCGCACAGACCGCATGTGGTGGACAATGTTCGACGATTGGTTCGGACCT 
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TATCTCTGGTCCTACGGTCCACCACAGCTGCAGTACATGCCAGAGGAAGAAGGGACAGAA 
AACGATGAAGGA 

>RXA0027 8-downstream 
TAAT G AAG AT TTC GAT C C AG AT T 

>RXA002 95-upstream 

GTTTAAGGCACGTGTCATTTTGCATGCGCGTGCCCAATTCTTCTTAAGTGTGCTCAATTT 
T T AAG C G C G C AG T TAT T G AC AAC C AGC C T C TAG GAG AT C C 

>RXA002 95 

AT G AC CAT C C C C G G C AC CAT CC T T G AC AC C G C C CG C AC C C AAG T T C T G G AAC AG GG AAT T 
GG C C T TAAT C AGC AG C AG T T GAT G GAG G T T C T C AC C T T G C C T G AAG AG C AAAT C C C AG AC 
TTGATGGAATTAGCCCACCAGGTTCGGTTGAAGTGGTGTGGGGAAGAAATCGAGGTCGAG 
GGCATTATTTCCCTCAAAACTGGCGGTTGCCCTGAAGATTGTCATTTCTGCTCACAGTCT 
GGGTTGTTTGAATCGCCGGTGCGTTCGGTGTGGCTGGATATTCCGAATCTGGTTGAAGCC 
GCTAAACAGACCGCAAAAACTGGCGCTACCGAATTCTGTATCGTCGCCGCAGTCAAGGGG 
CCTGATGAGAGGCTCATGACCCAGCTGGAGGAAGCAGTCCTCGCGATTCACTCTGAAGTT 
GAAATTGAAGTCGCAGCATCGATCGGAACGTTAAATAAGGAACAGGTGGATCGCCTCGCT 
GCTGCCGGCGTGCACCGCTACAACCATAATTTGGAAACTGCGCGTTCCTATTTCCCTGAA 
GTTGTCACCACTCATACATGGGAAGAGCGCCGCGAAACTTTGCGCCTGGTGGCAGAAGCT 
GGAATGGAAGTCTGTTCCGGCGGAATCTTAGGAATGGGCGAAACTTTAGAGCAGCGCGCC 
GAGTTTGCCGTGCAGCTGGCGGAGCTTGATCCGCACGAAGTCCCCATGAACTTCCTTGAT 
CCTCGCCCGGGCACCCCATTTGCCGATAGGGAATTGATGGACAGCCGTGACGCTCTGCGC 
TCTATTGGTGCGTTCCGCCTTGCGATGCCTCACACCATGCTTCGTTTTGCTGGCGGTCGC 
GAGCTGACTTTGGGCGACAAGGGTTCCGAGCAAGCCCTCCTGGGAGGCATCAATGCGATG 
ATCGTCGGAAACTACCTGACTACGCTCGGCCGCCCAATGGAAGATGACCTCGACATGATG 
GATCGTCTCCAGCTGCCCATCAAAGTCCTTAATAAGGTCATC 

>RXA002 95~downstream 
TAAGAAGCACGCGCATGAACGAC 

>RXA0030 6 

GATTCCGGCATTCCCACGCAGTTGGTGGAGGGCAGCTGGTTTGAACCGGTTCGCGGGCGC 
ACCTTTGACCGCATCATCGCCAACCCGCCGTTCGTGGTGGGACCACCGGAAATTGGGCAT 
GTGTACCGCGATTCCGGCATGGATCTAGACGGCGCGACCGCGTTGGTGGTCAAAGAAGCC 
TGCGCGCATCTCAACCCTGGTGGCACCGCTCACCTGCTCGGCGCATGGGTGCATTCCGCG 
GATCAATCGTGGCAGCAGCGCGTTGCAGAATGGTTGCCGGATAACGGTTATGTTGCTTGG 
GTTATTGAGCGCGACGCCGTGAGCCCCGCGCAGTATGTGGGCACGTGGCTTAGTGATGAG 
TCCCTCGATCTGCGTAGCCCCGAGGCAGCAGCACGCACCACCGCGTGGCTTAACCACTTT 
GAAAAAGCCAAGGTTCAAGGCGTTGGTTTTGGTTTCATCGCCATCCAACGTCTGGAGGAA 
GACGAGGCGGATGAGAAATCCGATATCTTGGCTGAATCCATGACCCAGTACTTCGAGGAT 
CCTCTCGGCCCTGAAATTGAGGAGTACTTCACCCGCACCGCATGGCTTCGTGAACAAACT 
CGCGATTCCATTCTGAGCTCCCGCTTCAAAGTTCGCCCTGGCGTGGCCCGGGAACAAATC 
AGCCTGGCCGATGCGGAAGAAGGCATGGGCTTTAGTCCTGTCACGTTGAGGCTCACCCGC 
ACCGATGGTCCTCGTTGGTCCCATGATGTTGAT GAGCATGTGGCTTCCATCGTCGCAGGA 
CTTAACCCACATGGACTCCCCTTTGAAGAAATCCTGGAAATGTACGCGATGGCTCAAGGT 
ATCGAGGGAGAATCCCTGCACAACGGCGCCATTGCGGCGTTGGTGGATCTCATCCGCCAC 
GGATTGGTGTTGCCCGCTGATCTTCTCGATTCT 

>RXA0030 6-downstream 

T AAAT AAGG AC T G A T T G T GAAAG 



>RXA00323-upstream 

C GC G AC AT CC T T GAG T AAC T C T G AG AAAAAC T AC C C C C GAT G GG AG T AT AAAAG T G G C AA 
ATGCGCAGTCGATGTCCCATCGCTGCGTAGATTAGTTTTC 

>RXA00323 

ATGAACAGCGAACAGGAATTTGTACTCAGCGCCATTGAAGAACGCGACATTAAGTTTGTG 
CGTCTATGGTTCACTGACATTCTTGGCCACTTGAAGTCAGTGGTTGTGGCTCCTGCAGAA 
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CTAGAGTCTGCGTTGGAAGAAGGCATCGGATTCGATGGCTCAGCCATTGAGGGCTACGCG 
CGTATCTCGGAAGCGGACACCATTGCCCGCCCAGATCCATCGACATTCCAGGTCCTCCCA 
CTAGAAGCGGGCATCTCAAAACTGCAGGCAGCACGCCTGTTTTGCGATGTCACGATGCCA 
GACGGACAGCCATCTTTTTCTGACCCGCGCCAAGTGCTGCGCAGGCAGGTCCAACTAGCT 
GCAGATGAAGGCTTGACCTGCATGATCTCACCAGAGATTGAGTTCTATTTGGTGCAAAGC 
CTTCGCACCAACGGACTGCCACCTGTGCCCACTGACAACGGCGGATATTTCGACCAAGCC 
ACATTCAATGAGGCGCCGAATTTCCGTCGAAACGCGATGGTAGCGCTGGAGGAACTCGGC 
ATCCCTGTCGAGTTCTCCCACCATGAAACTGCACCTGGCCAGCAAGAAATCGATTTACGC 
CATGCGGATGCGCTCACCATGGCCGACAACAT CATGACCTTCCGCTACATCATGAAACAG 
GTGGCAAGGGACCAAGGCGTCGGGGCATCATTTATGCCCAAGCCATTCCAAGAACATGCA 
GGCTCCGCCATGCACACGCACATGTCCTTATTTGAGGGCGATACCAACGCGTTCCACGAT 
CCAGACGATTCTTACATGCTGTCCAAAACCGCAAAACAGTTCATCGCTGGAATCTTGCAT 
CACGCTCCAGAATTCACCGCTGTGACCAACCAGTGGGTCAATTCCTACAAACGCATCGTG 
TACGGAAACGAAGCTCCAACTGCGGCAACCTGGGGTGTATCTAATCGTTCTGCGCTGGTT 
CGTGTTCCTACCTACCGTTTGAATAAGGAGGAGTCGCGCCGGGTGGAGGTGCGTCTTCCT 
GATACCGCTTGTAACCCATATTTGGCGTTTTCAGTGATGCTCGGCGCTGGTTTGAAAGGC 
ATTAAAGAAGGTTATGAGCTCGACGAGCCAGCTGAGGACGATATCTCCAACTTGAGCTTC 
CGGGAACGTCGCGCCATGGGCTACAACGATCTGCCAAGCAGCCTTGATCAGGCACTGCGC 
CAAATGGAAAAGTCAGAGCTTGTTGCTGACATCCTCGGTGAGCACGTTTTTGAGTTTTTC 
TTGCGCAATAAGTGGCGTGAATGGCGTGACTACCAAGAGCAGATCACTCCGTGGGAGCTC 
C GAAACAAT C T T GAT T AC 

>RXA00323-downstream 
TAGACTTTTGCACTCCAATGGAA 

>RXA0 032 4 -upstream 

TCCGTGGGAGCTCCGAAACAATCTTGATTACTAGACTTTTGCACTCCAATGGAAACCCTA 
CGGCGACCCAATTGCGACCCGATGAAGGAGGGGAGAAGCT 

>RXA0 0324 

ATGTCAGGACCGTTAAGAAGTGAACGTAAAGTCGTTGGCTTTGTCAGAGACCCACTGCCA 

AAAGTTGGTTCTTTATCGCTGAAATCTGAGCATGCCCAAGCAGATCTAGAGCATTTGGGT 

TGGCGCAATGTTGAGTCTTTGGATTTGTTGTGGGGCTTGTCAGGTGCAGGCGATCCCGAT 

GTCGCGCTGAACCTTCTTATTCGGCTGTATCAGGCACTTGAAGCAATCGGCGAGGATGCT 

CGAAACGAGCTTGATCAAGAGATTCGCCAGGATGAAAAACTACGAGTCCGCCTTTTTGCA 

TTGTTGGGTGGTTCCTCGGCTGTCGGTGATCACTTGGTCGCCAATCCTTTGCAGTGGAAA 

CTCTTAAAACTTGATGCGCCATCGAGGGAAGAGATGTTTCAGGCGCTGCTGGAATCTGTG 

AAAGCTCAGCCTGCTGTGCTTGAGGTTGAGGATTTCAGCGATGCACACAACATTGCCCGA 

GACGATTTGAGCACGCCTGGTTTTTACACGGCTAGTGTTACCGGGCCTGAAGCAGAGCGA 

GTCTTGAAATGGACTTATCGCACGTTGCTGACCCGGATTGCTGCGCATGATTTAGCGGGT 

ACCTATCCCACCGACATGCGGAGAAAAGGTGGCGATCCTGTTCCGTTTAGCACAGTGACC 

ATGCAGCTCAGCGACCTAGCTGATGCTGCTTTGACTGCTGCTTTAGCTGTGGCAATTGCC 

AATGTTTATGGTGAAAAGCCGGTTGATTCAGCTTTATCTGTCATCGCGATGGGCAAATGT 

GGCGCGCAGGAATTGAACTACATTTCAGATGTGGACGTGGTGTTTGTTGCAGAGCCGGCA 

AACTCTAAATCAACACGCACCGCAGCAGAGCTCATTCGCATCGGTAGCAACTCGTTCTTT 

GAGGTGGATGCAGCACTTCGCCCAGAAGGTAAAAGTGGCGCTCTTGTGCGCTCTTTGGAT 

TCCCATATGGCGTATTACAAGCGCTGGGCGGAAACCTGGGAGTTTCAGGCACTGCTGAAA 

GCTCGTCCCATGACGGGTGATATTAACCTTGGGCAGTCCTATGTGGATGCTCTTTCACCG 

TTGATTTGGACGGCTAGCCAGCGGGAATCATTTGTCACAGATGTCCAAGCTATGCGCCGT 

CGAGTGTTGGACAATGTTCCGGAAGACTTGCGTGATCGTGAGCTGAAGCTTGGTCGCGGT 

GGTTTGAGGGATGTGGAGTTTGCTGTCCAGCTCCTTCAGATGGTGCATGGTCGCATTGAT 

GAGACGTTGCGGGTTCGGTCAACGGTAAATGCTTTGCATGTGTTGGTTGATCAGGGATAT 

GTGGGTCGTGAAGACGGGCATAATCTCATTGAGTCGTATGAGTTTTTGCGTCTGTTGGAG 

CATCGCCTTCAATTGGAGCGGATCAAGCGCACTCACTTGTTACCGAAACCTGATGACCGA 

ATGAATATGCGCTGGTTGGCGCGCGCTTCTGGGTTTACTGGTTCGATGGAGCAAAGTTCG 

GCCAAAGCTATGG7\ACGGCATTTGCGTAAGGTTCGTTTGCAGATTCAGTCGTTGCATAGT 

CAGCTGTTTTATCGGCCACTGCTGAACTCTGTGGTCAACTTGAGCGCGGATGCCATCAGG 

TTGTCTCCGGATGCTGCAAAGCTACAATTGGCGGCATTGGGATACCTGCATCCATCACGT 

GCTTATGAACACCTGACTGCTCTTGCATCAGGAGCTAGCCGTAAAGCCAAGATTCAGGCG 

ATGTTGCTGCCCACGTTGATGGAGTGGCTGTCTCAAACAGCTGAACCAGATGCGGGATTG 

CTGAAT TACCGCAAGCTTTCTGATGCTTCCTATGATCGCAGCTGGTTTTTGCGCATGCTG 
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CGTGATGAGGGCGTAGTGGGGCAGCGGTTGATGCGTATTTTGGGAAATTCTCCCTATATT 
TCTGAACTGATTATCTCCACTCCGGACTTTATGAAACAGCTGGGTGATGCGGCGTCTGGT 
CCTAAATTGCTTGCTACTGCACCGACTCAGGTTGTGAAAGCAATCAAGGCAACGGTGTCG 
CGTCATGAGTCACCTGATCGGGCGATCCAGGCTGCACGATCGCTGAGGAGGCAGGAGCTG 
GCACGCATTGCCTCTGCTGATTTGCTCT^ACATGCTCACTGTTCAGGAAGTATGCCAAAGC 
TTGTCACTAGTCTGGGATGCGGTGTTGGATGCTGCCTTGGATGCGGAAATCCGTGCTGCA 
CTTAACGATCCACAGAAACCAGATCAGCCTCTGGCCAATATTTCTGTGATCGGCATGGGC 
CGTTTGGGTGGAGCAGAACTTGGATACGGTTCTGATGCCGATGTGATGTTTGTATGCGAG 
CCGGTAGCCGGTGTGGAAGAGCATGAGGCCGTCACATGGTCTATTGCTATCTGTGATTCC 
ATGCGGTCGAGGCTTGCGCAGCCTTCCGGTGATCCACCTTTGGAGGTGGATCTGGGGCTG 
CGTCCTGAAGGGAGATCTGGTGCGATTGTGCGCACCGTTGATTCCTATGTGAAGTACTAC 
GAAAAGTGGGGTGAAACTTGGGAGATTCAGGCGCTGCTGAGGGCTGCGTGGGTTGCTGGT 
GATCGTGAGCTGGGTATTAAGTTCTTGGAGTCGATTGATCGTTTCCGCTACCCAGTTGAC 
GGGGCAACGCAGGCGCAGCTTCGTGAAGTTCGTCGAATTAAGGCGAGGGTGGATAATGAG 
AGGCTTCCGCGCGGGGCTGATCGAAATACCCATACCAAGCTGGGTCGGGGAGCGTTAACT 
GACATCGAGTGGACTGTGCAGTTGTTGACCATGATGCATGCTCATGAGATTCCGGAGCTG 
CACAATACGTCGACGTTGGAAGTTCTTGAAGTGCTGGAAAAGCATCAGATTAT TAACCCT 
GTGCAGGTGCAGACGCTTCGGGAAGCGTGGCTGACGGCAACGGCTGCTAGGAATGCGCTT 
GTGCTGGTCAGGGGTAAGAGATTAGATCAGTTACCTACTCCTGGTCCGCACCTTGCGCAG 
GTGGCTGGTGCGTCTGGTTGGGATCCAAATGAGTACCAGGAGTATTTGGAAAACTATCTG 
AAAGTGACCAGGAAGAGTCGTCAGGTTGTTGATGAAGTCTTCTGGGGTGTGGACTCTATG 

GAGCAAC G T GAG T T T 

>RXA0 032 4 -downstream 
TAGGTAGGTGGTGGGAGCCCCAA 



>RXA00330-upstream 

GCAACACTTTAGGGTATCGCGTGGGCGAAGTCACCTTTTTCAACATATTTGAGACGGTGT 
GGGGGAGTATTGTGTCACCCCTTGGGATAGGGTTATATCC 

>RXA0 0330 

GTGGACTACATTTCGACGCGTGATGCCAGCCGTACCCCTGCCCGCTTCAGTGATATTTTG 
CTGGGCGGTCTAGCACCAGACGGCGGACTGTACCTGCCTGCAACCTACCCTCAACTAGAT 
GATGCCCAGCTGAGTAAATGGCGTGAGGTATTAGCCAACGAAGGATACGCAGCTTTGGCT 
GCTGAAGTTATCTCCCTGTTTGTTGATGACATCCCAGTAGAAGACATCAAGGCGATCACC 
GCACGCGCCTACACCTACCCGAAGTTCAACAGCGAAGACATCGTTCCTGTCACCGAACTC 
GAGGACAACATTTACCTGGGCCACCTTTCCGAAGGCCC7^\CCGCTGCATTCAAAGACATG 
GCCATGCAGCTGCTCGGCGAACTTTTCGAATACGAGCTTCGCCGCCGCAACGAAACCATC 
AACATCCTGGGCGCTACCTCTGGCGATACCGGCTCCTCTGCGGAATACGCCATGCGCGGC 
CGCGAGGGAATCCGCGTATTCATGCTGACCCCAGCTGGCCGCATGACCCCATTCCAGCAA 
GCACAGATGTTTGGCCTTGACGATCCAAACATCTTCAACATCGCCCTCGACGGCGTTTTC 
G AC G AT T G C C AAG AC G TAG T CAAG GCTGTCTCCGCC G AC G C AG AAT T C AAAAAAG AC AAC 
CGCATCGGTGCCGTGAACTCCATCAACTGGGCACGCCTTATGGCACAGGTTGTGTACTAC 
GTTTCCTCATGGATCCGCACCACAACCAGCAATGACCAAAAGGTCAGCTTCTCCGTACCA 
ACCGGCAACTTCGGTGACATTTGCGCAGGCCACATCGCCCGCCAAATGGGACTTCCCATC 
GATCGCCTCATCGTGGCCACCAACGAAAACGATGTGCTCGACGAGTTCTTCCGTACCGGC 
GACTACCGAGTCCGCAGCTCCGCAGACACCCACGAGACCTCCTCACCTTCGATGGATATC 
TCCCGCGCCTCCAACTTCGAGCGTTTCATCTTCGACCTGCTCGGCCGCGACGCCACCCGC 
GTCAACGATCTATTTGGTACCCAGGTTCGCCAAGGCGGATTCTCACTGGCTGATGACGCC 
AACTTTGAGAAGGCTGCAGCAGAATACGGTTTCGCCTCCGGACGATCCACCCATGCTGAC 
CGTGTGGCAACCATCGCTGACGTGCATTCCCGCCTCGACGTACTAATCGATCCCCACACC 
GCCGACGGCGTTCACGTGGCACGCCAGTGGAGGGACGAGGTCAACACCCCAATCATCGTC 
CTAGAAACTGCACTCCCAGTGAAATTTGCCGACACCATCGTCGAAGCAATTGGTGAAGCA 
CCTCAAACTCCAGAGCGTTTCGCCGCGAT CATGGATGCTCCATTCAAGGTTTCCGACCTA 
C C AAAC GAC AC C GAT G C AG T T AAG C AG T AC AT AG T C GAT G C GAT T GC AAAC AC T T C C GT G 
AAG 

>RXA00330-downstream 
TAACTTGCTTTACGCCAAGGCCT 
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>RXA00335-upstream 

AC T AC AT T T G CAG CC AAG T C T AC T AC T T GAT C T T CAAAGGT C AG C AAT T GT G AAC AAAG C 
TACAAATAAACCGTTCCGCCCATGTCAATGAGGAGTCACC 

>RXA00335 

GTGGCGTTTGAAACCCCGGAAGAAATTGTCAAGTTCATCAAGGATGAAAACGTCGAGTTC 
GTTGACGTTCGATTCACCGACCTTCCCGGCACCGAGCAGCACTTCAGCATCCCAGCTGCC 
AGCTTCGATGCAGATACAATCGAAGAAGGTCTCGCATTCGACGGATCCTCGATCCGTGGC 
TTCACCACGATCGACGAATCTGACATGAATCTCCTGCCAGACCTCGGAACGGCCACCCTT 
GATCCATTCCGCAAGGCAAAGACCCTGAACGTTAAGTTCTTCGTTCACGATCCTTTCACC 
CGCGAGGCATTCTCCCGCGACCCACGCAACGTGGCACGCAAGGCAGAGCAGTACCTGGCA 
TCCACCGGCATTGCAGACACCTGCAACTTCGGCGCCGAGGCTGAGTTCTACCTCTTCGAC 
TCCGTTCGCTACTCCACCGAGATGAACTCCGGCTTCTACGAAGTAGATACCGAAGAAGGC 
TGGTGGAACCGTGGCAAGGAAACCAACCTCGACGGCACCCCAAACCTGGGCGCAAAG7VAC 
CGCGTCAAGGGTGGCTACTTCCCAGTAGCACCATACGACCAAACCGTTGACGTGCGCGAT 
GACATGGTTCGCAACCTCGCAGCTTCCGGCTTCGCTCTTGAGCGTTTCCACCACGAAGTC 
GG T G GC G GAC AG C AGGAAAT C AAC T ACC G C T T C AAC AC CAT G C T C C ACG C GG C AGAT GAT 
ATCCAGACCTTCAAGTACATCATCAAGAACACCGCTCGCCTCCACGGCAAGGCTGCAACC 
TTCATGCCTAAGCCACTGGCTGGCGACAACGGTTCCGGCATGCACGCTCACCAGTCCCTC 
TGGAAGGACGGCAAGCCACTCTTCCACGATGAGTCCGGCTACGCAGGCCTGTCCGACATC 
GCCCGCTACTACATCGGCGGCATCCTGCACCACGCAGGCGCTGTTCTGGCGTTCACCAAC 
GCAACCCTGAACTCCTACCACCGTCTGGTTCCAGGCTTCGAGGCTCCAATCAACCTGGTG 
TACTCACAGCGCAACCGTTCCGCTGCTGTCCGTATCCCAATCACCGGATCCAACCCGAAG 
GCAAAGCGCATCGAATTCCGCGCTCCAGACCCATCAGGCAACCCATACCTGGGCTTTGCA 
GCGATGATGATGGCCGGCCTCGACGGCATCAAGAACCGCATCGAGCCACACGCTCCAGTG 

G ACAAG GAC C T C T AC GAAC T AC C AC C AGAG GAAG C T G CAT C CAT T C C AC AG GC ACC AAC C 
TCCCTGGAAGCATCCCTGAAGGCACTGCAGGAAGACACCGACTTCCTCACCGAGTCTGAC 
GTCTTCACCGAGGATCTCATCGAGGCGTACATCCAGTACAAGTACGACAACGAGATCTCC 
CCAGTTCGCCTGCGCCCAACCCCGCAGGAATTCGAATTGTACTTCGACTGC 

>RXAO 033 5 -downstream 
TAATTCACTTAGCTAGCCGATAG 

>RXA0 03 4 7-upstream 

TCGGCCAGCAATCCGCTTGGTGTCCTGGATCGCGCCGACATCTTAAGGTGCCAGGGCTTT 
AAAGTGCCAGGGGTTCTGTGGGATCCGTACACTGGTTCCC 

>RXA00 34 7 

ATGACTTTGACTATTGAGGAAATCGCCAAGACCAAAAAGCTTTTGGTTGTGTCCGATTTT 
GATGGAACCATCGCAGGATTTAGCAAGGACGCTTACAACGTTCCTATCAACCAGAAATCC 
CTCAAGGCGGTAAAAGACCTCTCCCAACAAGCAGACACTGATGTTGTCATTTTGTCGGGA 
CGTCACCTGGAGGGATTGAAGACGGTTCTTGATCTTGGTCAGTACGACATCACCATGGTG 
GGTTCACACGGTTCTGAGGATTCCTCCCGCCCGCGTACCCTCACTCCTGAAGAGGTAGCT 
CGCCT CGCCAAGAT TGAAGCAGAT CT GGAAAAGATCGTCGACGGCAT CGAAGGCGCATTC 
GTGGAGATCAAGCCTTTCCACCGCGTGCTGCACTTCATCCGTGTTTCCGACAAGGACAAA 
GTCCAAGGAATCCTCGCCCAAGCAGCACACGTAGACTCTTCCGGCCTGAAGGTTACTAAC 
GGCAAGAGCATCATCGAATACTCCATCAGCTCCACCACCAAGGGCACCTGGCTGAAGGAA 
TACGTTGACCGCACCGAGCCCACTGGTGTGATTTTCCTCGGCGAT GACACCACCGATGAG 
CACGGTTTCAAAGCTTTAGAAAACGATGATCGTGCCCTAACCGTCAAGGTTGGCGAAGGA 
GACACTGCAGCCAAAACCCGCGTCGACGATGTTGATAATGTGGGAATTTTCCTAGAGAAA 
CTCGCCTACCACCGCATGCAGTATGCGGAAAGCGTGCGATTGGGGATT 

>RXA0 034 7 -downstream 
TAAGAGAGCCTAAACGCACGAAA 

>RXA00351-upstream 

GAAG G C T G C T G C T AAG AAAAC GAC C AAG AAG AC C AC T AAG AAAAC T AC T AAAAAGAC C AC 
CGCAAAGAAGACCACAAAGAAGTCTTAAGCCGGATCTTAT 

>RXA0 0351 

ATGGATGATTCCAATAGCTTTGTAGTTGTTGCTAACCGTCTGCCAGTGGATAT GACTGTC 
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CACCCAGATGGTAGCTATAGCATCTCCCCCAGCCCCGGTGGCCTTGTCACGGGGCTTTCC 
CCCGTTCTGGAACAACATCGTGGATGTTGGGTCGGATGGCCTGGAACTGTAGATGTTGCA 
CCCGAACCATTTCGAACAGATACGGGTGTTTTGCTGCACCCTGTTGTCCTCACTGCAAGT 
GACTATGAAGGCTTCTACGAGGGCTTTTCAAACGCAACGCTGTGGCCTCTTTTCCACGAT 
CTGATTGTTACTCCGGTGTACAACACCGATTGGTGGCATGCGTTTCGGGAGGTAAACCTC 
AAGTTCGCTGAAGCCGTGAGCCAAGTGGCGGCACACGGTGCCACTGTGTGGGTGCAGGAC 
TATCAGCTGTTGCTGGTTCCTGGCATTTTGCGCCAGATGCGCCCTGATTTGAAGATCGGT 
TTCTTCCTCCACATTCCCTTCCCTTCCCCTGATCTGTTCCGTCAGCTGCCGTGGCGTGAA 
GAGATTGTTCGAGGCATGCTGGGCGCAGATTTGGTGGGATTCCATTTGGTTCAAAACGCA 
GAAAACTTCCTTGCGTTAACCCAGCAGGTTGCCGGCACTGCCGGGTCTCATGTGGGTCAG 
CCGGACACCTTGCAGGTCAGTGGTGAAGCATTGGTGCGTGAGATTGGCGCTCATGTTGAA 
ACCGCTGACGGAAGGCGAGTTAGCGTCGGGGCGTTCCCGATCTCGATTGATGTTGAAATG 
TTTGGGGAGGCGTCGAAAAGCGCCGTTCTTGATCTTTTAAAAACGCTCGACGAGCCGGAA 
ACCGTATTCCTGGGCGTTGACCGACTGGACTACACCAAGGGCATTTTGCAGCGCCTGCTT 
GCGTTTGAGGAACTGCTGGAATCCGGCGCGTTGGAGGCCGACAAAGCTGTGTTGCTGCAG 
GTCGCGACGCCTTCGCGTGAGCGCATTGATCACTATCGTGTGTCGCGTTCGCAGGTCGAG 
GAAGCCGTCGGCCGTATCAATGGTCGTTTCGGTCGCATGGGGCGTCCCGTGGTGCATTAT 
CTACACAGGTCATTGAGCAAAAATGATCTCCAGGTGCTGTATACCGCAGCCGATGTCATG 
CTGGTTACGCCTTTTAAAGACGGTATGAACTTGGTGGCTAAAGAATTCGTGGCCAACCAC 
CGCGACGGCACTGGTGCTTTGGTGCTGTCCGAATTTGCCGGCGCGGCCACTGAGCTGACC 
GGTGCGTATTTATGCAACCCATTTGATGTGGAATCCATCAAACGGCAAATGGTGGCAGCT 

G T C CAT GAT T T G AAG C AC AAT C C G G AAT C T G C G G C AAC G CG AAT GAAAAC G AAC AGC GAG 
CAGGTCTATACCCACGACGTCAACGTGTGGGCTAATAGTTTCCTGGATTGTTTGGCACAG 

TCGGGA 

>RXAO 0352 -upstream 

AATAGATCAGCGCATCCGTGGTGGAACCAAAAGGCTCAACAATACGAAACGTTCGCTTTC 
GGTCCTGAT GAAAGAGATGTCCCTGAATCATCATCTAAGT 

>RXA00 352 

ATGCAT CT CGGT AAGCT CGACC AGGACAGTGCCACCACAAT T T T G GAG GAT T ACAAGAAC 
ATGACCAACATCCGCGTAGCTATCGTGGGCTACGGAAACCTGGGACGCAGCGTCGAAAAG 
CTTATTGCCAAGCAGCCCGACATGGACCTTGTAGGAATCTTCTCGCGCCGGGCCACCCTC 
G AC AC AAAG AC GC C AG T C T T T GAT GT C G C C G AC G T G G AC AAG C AC G C C G AC G ACG T G G AC 
GTGCTGTTCCTGTGCATGGGCTCCGCCACCGACATCCCTGAGCAGGCACCAAAGTTCGCG 
C AG TTCGCCTG C AC C G T AG ACAC C T AC G AC AAC C AC C G C G AC AT CC C AC GC C AC C G C C AG 
GTCATGAACGAAGCCGCCACCGCAGCCGGCAACGTTGCACTGGTCTCTACCGGCTGGGAT 
CCAGGAATGTTCTCCAT CAACCGCGTCTACGCAGCGGCAGTCTTAGCCGAGCACCAGCAG 
CACACCTTCTGGGGCCCAGGTTTGTCACAGGGCCACTCCGATGCTTTGCGACGCATCCCT 
GGCGTTCAAAAGGCAGTCCAGTACACCCTCCCATCCGAAGACGCCCTGGAAAAGGCCCGC 
CGCGGCGAAGCCGGCGACCTTACCGGAAAGCAAACCCACAAGCGCCAATGCTTCGTGGTT 
GCCGACGCGGCCGATCACGAGCGCATCGAAAACGACATCCGCACCATGCCTGATTACTTC 
GTTGGCTACGAAGTCGAAGTCAACTTCATCGACGAAGCAACCTTCGACTCCGAGCACACC 
GGCATGCCACACGGTGGCCACGTGATTACCACCGGCGACACCGGTGGCTTCAACCACACC 
G T G G AAT AC AT C C T C AAG 

>RXA0 03 64 -upstream 

ACCAATTTCTGGCATCGGTCTGGATGAAGTTGCAGCTGACGTAGAAAGCTCGTCACCGCA 
GCGCATTTT 

>RXA00364 

TTGCCACGCCCTGAAGAGCACGCTCACCGTGAATTGGATTTGGGTGGTGAATACAAGTGG 
CGCCGCGAAGGTGAATACCACCTGTTCAACCCAGAAACCATCTTCAAGCTGCAGCATGCA 
ACGCGTTCTGGCAGCTACGAGATTTTCAAGGATTACACCCGCAAGGTTGATGATCAATCC 
ACTCGCTTGGGTACTATTCGTGGACTGTTTGAGTTCAGCACGGACCGCAAGCCAATTTCG 
GTGTCTGAGGTGGAGCCGGTCAGTGAGATCGTGAAGCGTTTCTCCACTGGTGCGATGTCT 
TATGGCTCGATTTCTGCTGAAGCCCATGAGGTCTTGGCCATCGCCATGAACCGACTGGGC 
GGTATGTCCAACTCCGGCGAAGGTGGCGAGGACGCCCGCCGATTTGATGTGGAACCCAAC 
GGTGACTGGAAGCGCTCTGCCATTAAGCAGGTGGCCTCGGGACGTTTCGGCGTGACCAGC 
CACTACTTGAACAACTGCACCGATATTCAGATCAAGATGGCACAGGGCGCAAAGCCCGGT 
G AAG GT G GC C AGC T G C C AC C AAAC AAG G T G T AC C CAT G G G T T G C AGAAGT C C G CAT C ACC 
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ACCCCAGGCGTTGGTCTGATTTCCCCTCCACCACACCACGATATTTACTCCATTGAGGAT 
CTGGCTCAGCTGATCCACGACCTGAAGAACGCTAACCCACGCGCACGAATCCACGTGAAG 
CTAGTGGCAGAACAAGGCGTGGGCACCGTTGCCGCAGGTGTGTCCAAAGCACACGCTGAT 
GTGGTGCTTATTTCCGGCCACGATGGCGGAACTGGCGCATCTCCTTTGACCTCCCTGAAG 
CATGCCGGTGGTCCATGGGAGTTGGGCTTGGCTGAAACCCAGCAAACGTTGCTGCTCAAC 
GGCCTGCGCGATCGTATTCGCGTGCAGTGCGATGGTCAGCTGAAAACTGGCCGAGACGTG 
GTTATCGCAGCTCTTCTCGGTGCCGAAGAATTCGGTTTTGCCACCGCACCGCTGGTGGTT 
GAAGGCTGCATCATGATGCGCGTCTGCCACCTGGACACCTGCCCGGTGGGTATCGCTACC 
CAGAACCCGGATTTGCGTTCCAAGTTCACCGGCAAGGCTG7VACACGTGGTCAACTTCTTC 
ACCTTCATCGCCCAGGAAGTCCGTGAGTACTTGGCACAGCTTGGTTTCCGCTCTATTGAT 
GAAGCCGTCGGACAAGCCCAGGTGCTGCGCAAGCGTTCCGGAATCCCAGCTGATTCCCGC 
GCAGCACACC T GGAT T T GAGCCC AAT T T T CAT C 



>RXA0 03 65-upstream 

GAAGCCTACGATCGCTTGCACGCGACCAACAATTTCCCCGAGTTCACCGGCCGTTTGTGC 
CCCGCACCCTGCGAAGGCGCCTGCGTGCTCGGTATCAACG 

>RXA00365 

ATGATTCTGTCACCATCAAAAACGTTTGAGCTGGAAATCGTCGAAAAAGCATTCCGCGAA 
GGCTGGGTGCAACCAGTAATCCCATCCATGTCTACCGGGCTGTCAGTCGCCGTCGTCGGT 
TCCGGCCCCGCTGGCCTTGCCGCCGCGCAGCAGCTCACCCGCGCAGGCCACAGCGTTACC 
GTCTTTGAACGCGACGACCGCCTCGGCGGCCTCATGCGCTACGGCGTGCCAGAATACAAA 

AT G G AGAAC C GC T G GAT C G AC C G C C GC AT C G AGC AAAT G G AAG C AGAG G G C AC AAC T T T C 
CAGGTAGGCACCTCGCCGCGCGCCGCTGAACTAGCGCTTTTCGACGCGATCCTCCTCGCA 
ACCGGCACCCCAGTGGCCCGCGAACTCTCAGTTCCAGGCCACGATCTCAACGGCATCCAT 
GCGGCAATGGATTACCTCACCGCCCAAAACCGCATCAACGAAGGCGACGGTGAAGTCTCT 
CCAATCAACGCCAAAGGCAAGAAAGTTGTCATCATCGGTGGCGGCGACACCGGCACCGAC 
TGCTTCGGCACCGCACTGCGCCAAGGAGCAGAATCAGTCACCCAATTTGATATCCGCCCC 
CGCGCTCCTTTCCAGCGCGCCGATTCC 



>RXA0 03 66-upstream 

AAAT CATGCCGCGCGATTTCCAAAAAGT ACT CAACATCATCGAAACGGCCCACGCTGAGG 
GCC AAGACC C AGC AAT C AAG AT CAT GG AGGC AGT G AGC T A 

>RXA00366 

ATGGCCGACCCACAAGGATTCAT CAAATACTCCCGACGCGAGCCTGCACACCGCCCGGTC 
CCGCTGCGCCTCATGGACCACTCCGAGGTCTACGAAAAGGCACCGGCAGGTCAGATCGAG 
GAACAGGCTGCCCGCTGCATGGATTGCGGTGTCCCGTTCTGCCACGAAGGCTGCCCACTG 
GGCAACATCATCCCTGAGTGGAATGATCTGGTACGCCAAGGTCGGTGGAAGGAAGCCTAC 
GATCGCTTGCACGCGACCAACAATTTCCCCGAGTTCACCGGCCGTTTGTGCCCCGCACCC 
TGCGAAGGCGCCTGCGTGCTCGGTATCAACGAT GATTCTGTCACCATCAAAAACGTT 

>RXA00366-downstream 

T GAGCT GGAAAT CGT C GAAAAAG 



>RXA00367 

CACAGCCTAGAAAAAGCCCTGGACAACGCATTTATTGATAAGGCTTCGGACACGATCACC 
CGTGCCGCAGCGGGTGTGGAAACCAGCATTGTTATTGATAGCTCCATCAGCAACGTCAAC 
CGTTCAGTTGGCACGATGCTGGGTTCTGCAGTCAGCCGCGTGGCTGGTGCCCAAGGTTTG 
CCAGACGGCACCAT CACCTTGAATCTTCAAGGCTGCGCCGGTAACTCCTTTGGCGCGTTC 
ATCCCACGAGGCATCACCATCAACCTCACCGGCGATGCCAATGACTTTGTGGGCAAGGGA 
TTATCTGGCGGAAAGATTGTGATCAAGCCTTCCGCTCAGGCTCCGAAGCAGCTGAAGAAC 
AATCCAAATATCATTGCCGGAAACGTGCTTGGATACGGCGCAACCAGTGGTGAATTGTTC 
ATTCGTGGCCAGGTCGGCGAACGTTTCTGCGTCCGTAACTCTGGCGCCACCGCAGTGGTT 
GAAGGTATCGGAAACCACGGTTGTGAGTACAT GACTGGCGGCCGAGTCCTGGTTTTGGGC 
CCGGTTGGTGAGAACTTTGGTGCCGGCATGTCTGGTGGCATTGCATACCTGGCTAATTCC 
CCGGACCTAAACCAGAAGATCAATGGCGAATTGGTGGATGTTGTTCCACTGAGCGCTGAC 
GATCTGACGTGGGCTGATGAGCTCATTGCTCGCCACCGCGAACTCACCGGATCCGAGACC 
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AAGCTGCGTGCACAAGATTTGGTGAAAATCATGCCGCGCGATTTCCAAAAAGTACTCAAC 
ATCATCGAAACGGCCCACGCTGAGGGCCAAGACCCAGCAATCAAGATCATGGAGGCAGTG 

AGC 

>RXA0 03 67 -downs t ream 
TAATGGCCGACCCACAAGGATTC 

>RXA00371-upstream 

GTCGTGGACAATCCCGGATCGAAAATTTGATTCGGCTTTTTTCATGGCTGTTGATGGAGT 
ACGTTGGTCGTTTTCGAGACAAGTACTAGAAAAGATATTG 

>RXA00371 

ATGACTATCGCCCATAAGCCCGAGATGGCTGAAACTACCGGGATCGAGACCAACCAGGTT 
TCCGAAACCATCGGGGTTGAATCGCTCACGCACGGAAACTTACGTCCTGTTTCATCTTTT 
GAGGGACAGCATGAGGGACAAACGGAAGAGTTACTTCCAGGCAAAGTCATTTTTGTTGGG 
GCCGGTCCCGGTAACCCTGATCTTCTTACAGTTCGTGCCCGTGAAGTTCTGGGCAACGCG 
GTTCGTGCGATTACTGATGAACAAGTACTAAGCGGCGTTCGAGCTTTTGTCGCCACTGAA 
ATTCCTGTGCCGGAAGATAAGCTTCAGGCTGCGGAAGATGAGTACGAGCGCATCTGCATT 
GAAGCGAAGGAGAACGGTGCACGCCGTAAGCCTCCTCGTCCAGCACCACCAACCGCTGCA 
GAGATCACGGAAGTTTCTGAGGCGACTCCAGCTCAGATTGTTGAGCTTGTGCAGGATGCT 
CTTTCTTATGGTGGAGATGTTATTCGTCTTGTCACCGGCAACCCATTGAGCAGCGATGCC 
ACACTGGCTGAGATCTCTGCAGTTTCCGAGGCTGGCCTGGAGTTCCAGGTGGTTCCAGGT 
ATGTCTTTGCCTGCAACGGTTCCTGCATTTGCGGGAATTGCGTTGGGTTCTACCTACACC 
GAAACTGATGTCAACGGTCAAAACTTGGACTGGGATCAGTTGGCTAGCGCACCTCAGCCT 
TTGGTGCTGCAGGCCCGCGTGGATGACCTTTCCCGTATTGCACAGGAACTAAAGGCCCGC 
AATATGTCTTTGGAAACTCCTGTTTCTGTCACCGCTAACGGCACCACCCGTTTGCAGCGC 
ACCTATGACACCACTTTAGGTCTGTTGCACAAGCTTGATGCTGAACTAAGCGGACCTTTG 
GTTGTTACCTTGGGCAAGGGTGTG 

>RXA0037 4 

ACCATTTCTGTCGAACCACCGCGCAACCCAGCGCAAATGGAACGCGCCATCAAGGGCATC 
GTCGAAGGACGCTACCAGTGGGTTGTCCTCACAAGCGTCAACGCAGTGAAGGCAGTCTGG 
AAGAAAATCACCGAATTCGGCCTCGATTCACGTTCCTTCGCGGGCGTCCGCATCGCCGCA 
GTCGGTGAAAAAACCGCCGCTGAGATCCGCGCGCTCGGCATCACGCCGGAGCTTCTGCCT 
GCACGTACCAGGCAAAATGCGCAAGGGCTTGTCGACGTGTTCCCCGAATATTTCGAAGAA 
CTCGATCCAGTCGGCCGTGTCCTCTTGCCGCGCGCAGATATCGCAACCGACGTGCTTGTC 
GACGGCCTGACCCACCTTGGTTGGGAAGTCGAAGACGTGGTGGCTTACCGCACCGTCCGC 
GCAGCACCACCAAGCGCTGATATCCGAGATATGATCAAGACCGGCGGATTTGATGCAGTT 
GCCTTCACCTCTTCGTCGACCGTGAAGAACCTCGTTGGTATCGCGGGTAAACCACACCCA 
CGCACCATCGTCGCGTGCATCGGACCCATGACTGCAGCGACCGCTGAAGAACTGGGACTG 
CGCGTTGATGTCATGCCAGAGATCGCCGAAGTACCAGAACTGATCGACGCTCTTGCGGAA 
CACGTGGCGGATCTGCGCGCTAAGGGCGAGCTGCCGCCGCCGAGGAAGAAACGCAGGCGT 

CGAAAAGCGTCT 

>RXA0037 4 -downstream 
TAAAAGGTTTTTCACTAGGGTGT 

>RXA0037 6-upstream 

CCATATCTTTAACCTTGGTCATGGTGTGCTTCCTAATACGGTGGCGGAAGATATTACTGA 
AGCCGTCTCCATCATTCATTCTTAAACTAAGAGGAGTTTC 

>RXA0037 6 

ATGCGTTTTGCCATCATCGGTGCAGGCCTTGCGGGTCTGACTGCTGCATATGAGATCCAT 
AAAGCTGATCCCACTGCCCAAATCGATGTGTTGGAAGCAGGCGAACGCATTGGCGGCAAG 
CTTTTTACGGTGCCGTTTGCTTCCGGACCTACCGATATTGGAGCGGAGGCGTTTTTAGCT 
GCGCGTTCCGATGCGGTGGAGTTTTTTACTGAGCTTGGGTTGGCTGATTCTTTGGTCAGC 
CCGTCTGCTGCGAAGTCTCAGTATTTCGCGGGCGGTGCGCTG 

>RXA0 037 7 -upstream 

AATGGCGCTCGGGCAGGGCGCGCAAGTACTAACCAGCAATTCCCAAGCCCAAAAACCCCT 
CC C AT AT AGT T CT T T T TACT GAT GC AT T G T CC T C AAT TAG 
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>RXA0037 7 

GTGTGGCTTCTTTTCCTAAATTGGGATAAATGGGGCAAGATTGAGCGCATGTCTGCTCTT 
ACTATTCCAGCTGCGCGTCGCACGCTAAATAACGCGCCCATTATTGATGCCGCTAATGGC 
AAGACCCCGACTCGCACTCCGGTGTGGTTTATGCGCCAGGCGGGTAGGTCGTTGCCTGAG 
TACAAGAAGGTCCGTGAGGGAATCAGCATGTTGGATTCCTGTTTCATGCCGGAGTTGTTG 
GCGGAGATTACTTTGCAGCCGGTTCGTCGTCATGATGTGGATGCTGCGATTTTGTTCTCT 
GACATTGTGGTGCCGTTGCGTGCTGCGGGTGTTGGTGTGGAAATCGTGGCGGGTCGTGGA 
CCTGTGTTGGATGCGCCGGTGCGGAGCCGTGGGGATGTGTTGAATCTTCCTATTTTGGAG 
GGCAACGTTCCGGAGGTGGAGCAGGGTATTGGCATCATTTTGGATGAGTTGTCTGATTCT 
CAGGCGTTGATTGGTTTTGCTGGTGCGCCGTTTACGTTGGCGAGTTACTTGGTTGAGGGT 

GGTCCTTC C AAG AAT CAT GAG AAG AC C AAAG C AAT GAT GC AT G G T GAT C C T GAG AC G T G G 
CATGCGTTGATGGCTCGTTTGGTGCCGACGATTGTGAATTCTTTGAAGTCGCAGATCGAT 
GCGGGTATCGATGCGGTGCAGTTGTTTGATTCGTGGGCTGGGTTCCTCACTGAGCGTGAT 

T AC AC C GAG TTCGTGTTGCC G T AT T C C AC T GAG AT T T T G G AGG AAG T G G G C AAG T AC C AG 
CTGCCTCGTATTCACTTTGGTGTGGGTACTGGTGAGTTGCTTGGTGCGATGAGCAAGGCT 
GGCTCAGAGGTCATGGGTGTGGATTGGCGGGTGCCGTTGGATAAGGCTGCGGAGCGTATT 
GCTGCGGTATCAGGTCCTAAGGTGTTGCAGGGTAACCTCGATCCTGCGTTGTTGTTTGCG 
GGTCGCGCACCTTTGACTAAGGAAATTGAGCGCATCAAGGCAGAGGCTCAGACTGCTGTT 
GATGCAGGTCATGCAACGGGCCATATCTTTAACCTTGGTCATGGTGTGCTTCCTAATACG 
G T GGC GG AAG AT AT T ACT GAAGCC GT C T C CAT C AT T CAT T C T 

>RXAO 0 37 7 -downstream 
TAAAC T AAG AG GAG T T T CAT GC G 



>RXA0038 2-upstream 

AAAACACTATTGACCACCCCAATCGCTGTTGAGAGTTTGTAAAGTTCGACTGTCAACGAG 
C T G GAT T G G C T T C AC AG AT T GAAT T AAT AC AAT GACGC AC 

>RXA00382 

ATGACATCGTCCAATACGGCTCGATCCGCAGAGTGGTTTGAAAAGGCTCAGAAGCTCACC 
CCTGGTGGTGTGAATTCTCCTGTTCGCGCTTTCGGTTCAGTTGGCGGACAAGCCCGTTTC 
ATCGAAAAAGCTCACGGTTCAACGCTGATCGATGTGGACGGAAATGAATACGTTGACCTG 
GTCTGTTCTTGGGGCCCCATGCTGATGGGTCACGCTCACCCAGCAGTGGTCGAGGCTGTG 
CAGAAGGCCGTCGTGGATGGTCTTTCTTTCGGCGCTCCCACCATCGGTGAGGTTGAGTTG 
GCCCAAGATATCGTCAAGCGCACTTCTGTGGAGGAAGTCCGCCTGGTCAACTCCGGCACT 
GAGGCCACCATGTCGGCGGTTCGTCTGGCGCGCGGTTACACTCAGCGTTCCAAGATTTTG 
AAGTTTGAGGGCTGCTACCACGGCCACGTCGATGCGCTGCTCGCATCTGCTGGTTCTGGT 
GTCGCAACTTTCGCTCTGCCTGATTCCCCAGGCAT CACCGGCGCTCAGACTTCTGACACT 
ATTGTTGTTCCTTACAACGACATTGAAGCCGTGCGCAACGCTTTTGCGGAGTACCCAGGC 
GAGATCGCCTGCATCATCGCAGAGGCAGCCGGTGGCAACATGGGCACCGTCGCTCCAAAG 
GACAACTTTAACGACAAGCTTCTCGCGATCGCTCACGCTGACGGCGCGCTGCTGATCCTC 
GATGAAGTCATGACCGGCTTCCGCACCTCTTACCGTGGCTGGTTCGGCGTAGACAAGGTT 
GCCGCTGACCTGGTCACCTTCGGCAAGGTCGTCTCCGGCGGCCTACCTGCCGCAGCGTTT 
GGCGGCAAGGCTGAAATCATGAACATGCTGGCCCCACAGGGCCCCGTCTACCAAGCAGGC 
ACACTGTCCGGCAACCCGGTTGCGGTCGCAGCTGGTCGGGCATCGCTTAAGCTTGCCGAC 
GAATCCCTCTACACAACCATCAACGCCAACGCAGATCGTCTCCACGGTTTGATCTCTGAT 
GCC TTAACCCACGAAGGCGTAGCCCACCACATTCAGCGTGCCTCAAACATGCTGTCTATC 
CGTTTTGCAGAAGGTGAGGGCCACAACTTCTCTGATATGAAGGCAGCCGACATCTTCCGC 
TTCGCACCGTTCTTCCACACTTTGCTGGACAACGGCGTCTACGCACCACCAAGCGTTTTC 
GAAACCTGGTTTGTGTCTTCCGCTCTCACGGACGATGATTTCTCCAAGATCGAGCAGGCA 
CTCAAGCCCGCCGCACGTGCAGCAGCAGAAGCGAAGGCATCA 

>RXA0 038 2-downst ream 
TGACGCAAACCATTGTCCATCTA 

>RXA0038 3 

GCAGGCGCGCAAGACACCGCTTTTGATTGGACTCCTGGCCAAGACATTTCTGTTGGCGCC 
TTAGTGCGCCGTCAGTATGGCGAT GAGATCGTCGATACTGTGGTGTCTTCGCTGCTTGGT 
GGCGTTTATTCCTCCACCGCTGATGATCTGGGTGTGCGCGCTTCCGTGCCGGCACTTGCT 
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GCAGCCCTTGATCAGCTGGCTGAGGCCGGCGAGCCGGTGACTCTGTCAGCTGCGGTCAAG 
GCCGTGGAAGCTCAGCGGGAAGCCGCAAAAACAACTTCAGAAACCCGCCCCGTTTTCCAG 
ACCTTCAAGGGCGGATACGCGGAGCTGTACGAAGCGTTGGCAGAGCAATGCGGTGCAGAT 
ATTCACTTGGATAGTTTCGTTTCCGCCATCACCAAAGATGGTGAAGGTTTTGCCATCAAG 
GGCGGTGGCGAAGGCACCTACGACAAGGTGATTTTGGCGGTTCCCGCTCCAACCGCCGCT 
GTGCTGCTCCGCGACTTGGCACCGGCCGCAGCGCCACATTTGCGCGCAATTAAGTTGGCT 
TCTTCAGCAGTCGTCGGCATGCGTTTCGATTCCAGCGAGGGCCTGCCCGACAACTCCGGC 
GTCCTGGTCGCTGTTAAT GAGCCGGGCATCACGGCGAAGGCCTTCACGTTCTCCTCAAAG 
AAGTGGCCTCACCTGGAGGCTCGCGGGGGCGCGCTCGTGCGCGCGTCGTTCGGCAGGCTA 
GGCGATGAGGCGTCGGCACGCATGGACGAGGATTTGCTTGTCGACGCCGCCCTCGACGAT 
CTCCTCACCATAACCGGGTTCGACGGCCGGGCTGCCGGACTGGGTGAAATTTTCGTGCAG 
CGCTGGTTCGGTGGGCTCCCAGCCTATGGAGTTGATCACATTGCTACCGTTTCGGCTGCG 
CGTGCAGAGATCGCAGCCGTGCCTGGCGTGGAAGCAATTGGCGCGTGGGCTGGGGGAGTG 
GGAGTTCCCGCAGTTATCGCAGATGCCCAGGCAGCAGTACACAGGTTGCTGGGA 

>RXA0038 3-downstream 
TAAGCACCCAAAAACACTATTGA 

>RXA00391-upstream 

ATCTTGTAGATCCCACCGCAATTCTGGGAGATCTCGAGGACGCAATCTCTGGAAGAAAAC 
TTTCCTCCCCATCCCTGTACAAGATAAAACCCGTGCACAG 

>RXA00391 

TTGCTGCGCGATTCTCAACGAGTTGGCCTCGCCATCGATCCTTCGATCGCTTTGGTGATG 
GCCACTTCTGGTTCTACAGGTACCCCGAAGGGCGCTCAGCTCACTCCGTTGAATTTGGTG 
AGTTCCGCCGATGCTACGCATCAGTTTTTAGGTGGCGAAGGCCAGTGGTTGCTTGCCATG 
CCAGCACACCACATTGCAGGCATGCAGGTGCTTCTTCGAAGCCTCATTGCTGGAGTTGAG 
CCACTAGCTATTGATCTCAGCACAGGTTTTCACATTGACGCTTTCGCAGGCGCCGCGGCA 
GAAC T GAAAAAT AC C G G C G AC C G C G T C TAT AC AT C C T T GACT C C AAT G C AG T T AC T T AAA 
GCAATGGACTCCTTGCAAGGCATTGAAGCCCTGAAACTTTTTGATGTCATTCTTGTTGGC 
GGTGCTGCATTGTCTAAGCAGGCCCGAATTTCTGCGGAGCAGCTAGACATCAACATTGTC 
ACCACCTACGGCTCCTCAGAGACTTCAGGTGGCTGCGTTTATGATGGCAAGCCCATTCCC 
GGCGCGAAAGTCCGTATTTCGGATGAGCGCATTGAGTTGGGTGGCCCGATGATTGCGCAG 
GGCTACAGAAATGCACCTGAACATCCGGATTTCGCCAACGAGGGTTGGTTTACCACCTCT 
GAT TCAGGT GAAC TCCACGACGGGATTCTCACCGTGACTGGTCGCGTGGATACCCGTCAT 

>RXA00391-downstream 
TGATTCCGGTGGATTGAAGTTGC 

>RXA003 93-upstream 

TCTATTCATTTCACAATAGCGTTTCACACTCCCCCATAGCCTGCCGAACGTATTTCAAGC 
AAT T G C GC G AT C GAG TAT G T GAT G G GG AAAGAT AG AG GT T 

>RXA003 93 

ATGTCTCACACGGAACCCCAGCCGAATTCTGTAACTTTGTCCGATTGGATTCAAGGCGCA 
CGCCCGCGTACCTGGGCAAATGCGTTCGCGCCTGTCATTGCCGGTTCAGGTGTCGCCGCT 
TTTCATGATGGTTTTGTGTGGTGGAAGGCCTTGCTGGCGCTTGTCGTGGCGTGGGCTTTG 
ATCATCGGTGTGAATTACGCCAATGATTACTCTGATGGCATTCGTGGCACCGAT GAAGAC 
CGCACCGGTCCTCTGCGACTCACTGGTTCTGGGTTGGCTGAGCCGAAGAAAGTGAAAGCT 
GCGGCGTTTATTTCTTTCGGTATCGCAGGTGTCGCCGGCACCGCGCTGAGCCTGTTGAGC 
GCGTGGTGGCTGATCCTCATCGGCATCCTGTGTGTGCTGGGCGCGTGGTTCTACACCGGC 
GGTAAAAATCCTTATGGTTACCGCGGGCTCGGCGAGATTGCTGTGTTCATCTTCTTCGGC 
CTCGTCGCGGTCATGGGAACGCAGTTCACCCAAACCGGTTCCGTCAGCTGGGCCGGTTTG 
GCCGCCGCAGTTGGCGTGGGGTCGATGTCTGCTGGCGTGAACTTGGCCAACAATATTCGC 
GATATTCCAACCGATAGCAAGACCGGAAAAATTACCCTCGCGGTCCGCCTGGGCGATGCG 
GGTGCTCGTAAGCTGTTCCTCGCGCTGATTTCCACGCCGTTCATCATGTCCATCTGCCTG 
GCGTTTGTCGCCTGGCCAGCGCTGATCGCGATCATCGTTTTCCCGCTGGCACTGAAAGCC 
GCAGGGCCGATCCGCAACAACGCCACCGGCAAGGATCTCATCCCGTCATCGGCTCAACAG 
GGCGCGCCATGGCGTTGTGGGCCGTGCTCACGGGCCTGGCAT 

>RXA00 393-downstream 
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TAGCGTTTAGCTAAAACGCTTTT 
>RXA004 02 

GTATTGCCCTACTTCGTCACTCCAGATGCTGCTTACCACGGATTGAAGTACGCAGACCTT 
GGTGCACCAGCCTTCGGCCTCAAGGTTCGCGTTGGCCTTCTACGCGACACCGGCTCCACC 
CTCTCCGCATTCAACGCATGGGCTGCAGTCCAGGGCATCGACACCCTTTCCCTGCGCCTG 

G AGC GC CAC AAC G AAAAC GC CAT C AAGG T T G CAGAAT T C CT C AACAAC C AC G AGAAGG T G 
GAAAAGGTTAACTTCGCAGGCCTGAAGGATTCCCCTTGGTACGCAACCAAGGAAAAGCTT 
GGCCTGAAGTACACCGGCTCCGTTCTCACCTTCGAGATCAAGGGCGGCAAGGATGAGGCT 
TGGGCATTTATCGACGCCCTGAAGCTACACTCCAACCTTGCAAACATCGGCGATGTTCGC 
TCCCTCGTTGTTCACCCAGCAACCACCACCCATTCACAGTCCGACGAAGCTGGCCTGGCA 
CGCGCGGGCGTTACCCAGTCCACCGTCCGCCTGTCCGTTGGCATCGAGACCATTGATGAT 
ATCATCGCTGACCTCGAAGGCGGCTTTGCTGCAATC 

>RXA004 02-downstream 
TAGCT T TAAAT AGAC T CACCCCA 



>RXA004 03-upstream 

TTTTTCAGACTCGTGAGAATGCAAACTAGACTAGACAGAGCTGTCCATATACACTGGACG 
AAGTTTTAGTCTTGTCCACCCAGAACAGGCGGTTATTTTC 

>RXA00 4 03 

ATGCCCACCCTCGCGCCTTCAGGTCAACTTGAAATCCAAGCGATCGGTGATGTCTCCACC 
GAAGCCGGAGCAAT CATTACAAACGCTGAAATCGCCTATCACCGCTGGGGTGAATACCGC 
GTAGATAAAGAAGGACGCAGCAATGTCGTTCTCATCGAACACGCCCTCACTGGAGATTCC 
AACGCAGCCGATTGGTGGGCTGACTTGCTCGGTCCCGGCAAAGCCATCAACACTGATATT 
TACTGCGTGATCTGTACCAACGTCATCGGTGGTTGCAACGGTTCCACCGGACCTGGCTCC 
ATGCATCCAGATGGAAATTTCTGGGGTAATCGCTTCCCCGCCACGTCCATTCGTGATCAG 
GTAAACGCCGAAAAACAATTCCTCGACGCACTCGGCATCACCACGGTCGCCGCAGTACTT 
GGTGGTTCCATGGGTGGTGCCCGCACCCTAGAGTGGGCCGCAATGTACCCAGAAACTGTT 
GGCGCAGCTGCTGTTCTTGCAGTTTCTGCACGCGCCAGCGCCTGGCAAATCGGCATTCAA 
TCCGCCCAAATTAAGGCGATTGAAAACGACCACCACTGGCACGAAGGCAACTACTACGAA 
TCCGGCTGCAACCCAGCCACCGGACTCGGCGCCGCCCGACGCATCGCCCACCTCACCTAC 
CGTGGCGAACTAGAAATCGACGAACGCTTCGGCACCAAAGCCCAAAAGAACGAAAACCCA 
CTCGGTCCCTACCGCAAGCCCGACCAGCGCTTCGCCGTGGAATCCTACTTGGACTACCAA 
GCAGACAAGCTAGTACAGCGTTTCGACGCCGGCTCCTACGTCTTGCTCACCGACGCCCTC 
AAC C G C C AC G AC AT T G G T C G C G AC CGCGGAGGCCT C AAC AAG G CAC T C G AAT C CAT C AAA 
GTTCCAGTCCTTGTCGCAGGCGTAGATACCGATATTTTGTACCCCTACCACCAGCAAGAA 
CACCTCTCCAGAAACCTGGGAAATCTACTGGCAATGGCAAAAATCGTATCCCCTGTCGGC 
CACGATGCTTTCCTCACCGAAAGCCGCCAAATGGATCGCATCGTGAGGAACTTCTTCAGC 
CTCATCTCCCCAGACGAAGACAACCCTTCG 

>RXA004 05-upstream 

AGAATAAATTTATACCACACAGTCTATTGCAATAGACCAAGCTGTTCAGTAGGGTGCATG 
GGAGAAG AAT T T C C T AAT AAAAAC T C TTAAGGAC C T CC AA 

>RXA0 04 05 

ATGCCAAAGTACGACAATTCCAATGCTGACCAGTGGGGCTTTGAAACCCGCTCCATTCAC 
GCAGGCCAGTCAGTAGACGCACAGACCAGCGCACGAAACCTTCCGATCTACCAATCCACC 
GCTTTCGTGTTCGACTCCGCTGAGCACGCCAAGCAGCGTTTCGCACTTGAGGATCTAGGC 
CCTGTTTACTCCCGCCTCACCAACCCAACCGTTGAGGCTTTGGAAAACCGCATCGCTTCC 
CTCGAAGGTGGCGTCCACGCTGTAGCGTTCTCCTCCGGACAGGCCGCAACCACCAACGCC 
ATTTTGAACCTGGCAGGAGCGGGCGACCACATCGTCACCTCCCCACGCCTCTACGGTGGC 
ACCGAGACTCTATTCCTTATCACTCTTAACCGCCTGGGTATCGATGTTTCCTTCGTGGAA 
AACCCCGACGACCCTGAGTCCTGGCAGGCAGCCGTTCAGCCAAACACCAAAGCATTCTTC 
GG C GAG AC T T T C G C C AAC C CAC AG G C AG AC GT C 

>RXA00420 

TGGACTTTGAACAAGCTGACCCTTTCCGCAGTCGGTGTGGCTTACTACGCCATGGGTGCA 
CCAGCGAAAAACCAGGTGAAAAACCTCACCCAGTTCTACCAACCACTGGATTTGATCGGC 
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GAATGGAACCGTGGCTACGGCTCCAAGGGCTTCCTGCAGTACCAGTTCGTGGTCCCCACA 
GAAGCTGTTGAGCCTTTCAAGGACATCATCCGCGATATGCAAAAGTCCGGCCACTACTCC 
GCACTCAACGTGTTCAAACTGTTTGGCCCAGGCAACCGCGCACCACTGTCCTACCCAATG 
CCAGGCTGGAACGTCTGCGTTGACTTCCCTATCCGCCCAGGTCTGGGAGCTTTCTTGGAC 
GATCTGGACAAGCGCGTCATGGAATTCGGCGGCCGCCTCTACCTGGCCAAGGAATCCCGC 
ACCTCCGCAGAGAACTTCCACGCCATGTACCCAGGTATGGAAGGCTGGTTGAAGACTCGA 
AATGAGATCGACCCAACCGGAGTCTTTGCATCTGACATGTCCCGCCGACTTGAGCTTTCT 

> RX A 0 0 4 2 0 - do wn s t r e am 
TAAGAAAGGGCTTGAACTAAACA 

>RXA004 2 6-upstream 

ATTCGTGAACTCATGGATCTTTAGGCAATAAATGTGAGATTGGACGATTTCACGCTTGTC 
TTCACCACCTGAAAATTTTCGGGGGTAACCTTTAAAGGCG 

>RXA004 2 6 

ATGAACAGTTCTCACGGCACGTCCAGCTCCGGCGCTTCGGCCGGTGCCCACGGAGCCCTT 
CCCCTAGAAGCTCAGAAACTGAACGGTTGGGGCCGCACAGCCCCCACCACCGCTGAGGTA 

C T T AC C AC C C C AG AC C TAG AC AT CAT T G T G GAT G C AG T C C GC C AAGT C G C T G AAC AAAAC 
GACTCCAAGCCGGACTACCTCAAGCGCGGCGTGATTGCCCGTGGCATGGGTCGTTCCTAT 
GGTGACCCAGCCCAAAACGCCGGTGGCCTTGTCATTGACATGCAGCCACTGAACAAAATC 
CACTCGATTGATCCTGATTCTGCGATCGTCGATGTAGATGGCGGCGTCACCCTCGATCAG 
CTCATGAAGGCTGCCCTGCCATATGGCCTCTGGGTTCCTGTCCTTCCCGGCACCCGCCAA 
GTCACCATCGGTGGCGCAATCGGACCAGACATCCACGGTAAGAACCACCACTCTGCAGGT 
TCCTTCGGCGACCACGTGGTCTCCATGGAACTCCTCGTTGCA 

>RXA004 35 

GTCGACGCCACCACCTACGCAGCCTACCGCCCCCTGCGCCTAGACGAGTGGGAAGCCGAT 
ATCGTCATGCTTGATCTCGGCGAGTTGGGCGGCCCGCAGATTTCGGCGTTGATTTTCCGT 
GATACCTCGATGTTCCCGCGCCTGGATCGCACCGTTCCACTCGAACTGCCCGCAAGCTCC 
CTGCCGCATGGGCTGCTCGGCGGCGTGCCCAACCTGGTGCGGCACCTGGGAAACCTGGAT 
GAAAACGCCCCGTCCGTCGTTGAGGCGATGGGGGAGATGGCGAAATTCCACAAGGGACTT 
TTTGAGCATCTTGTGGAATCGCTCGAAGGACTTCACGCGGTGCATATCGTGGGAATTTCC 
GGCGATGCCGCAGGTCAAGACGCCCCGTTCCTGGATCGAGTGCCCCGCTTGACCTTCACC 
ATGGAAGGCGTGCCCGCAGATATGGTGTACCGCCGATTGGTGGACAATCGTTTGATCACT 
ACCGTCAGCCCTGCTGACCCGCTGCTCGAAGCAATGGGTGTGACTGAAGCTGGCGGATCG 
ATCACTATCGGACTAAGCCCGTTTAGCACCTACTATGAAGTGGATCAGCTGACCAGGGTG 

CTGGCATCGCTTGCC 

>RXAO 0 4 3 5 - do wn s t r e am 
TAAACCGCAAGCACGAGCTTGCC 

>RXA004 37 

AAAAACGGCGTCTGCACAGAGGCGATGGGCGCGCTGGTCACCTTCGAAGGCATCGTCCGC 
GACCACGACGGCGGCGCCCGCGTGACCTCCCTGACCTACACCGCGCATCCCACCGCGCCG 
CAGGTCCTTTCTGCTGTCGCGGACTCCATCGTTGAAAAACACCCGCGCACCCGCCTCTGG 
ACCGCGCACCGCACCGGCGCCTTGAAAATCGGTGACGCCGCCTTCCTCGTCGTCGCCGCC 
TCCGCCCACCGCGCCGACGCCTTCGCCGCCTGCTCCGACCTCGCCGACGCCGTCAAAGCC 
CAGGTCCCGATCTGGAAAGAGCAAACGCGCCTCGACGGCTCCACCGATTGGGTCGGCCTG 

>RXA0 04 37 -downstream 
TGAAAAACCTCGACATCGCCCGC 



>RXA00438-upstream 

CCTTCGCCGCCTGCTCCGACCTCGCCGACGCCGTCAAAGCCCAGGTCCCGATCTGGAAAG 
AGCAAACGCGCCTCGACGGCTCCACCGATTGGGTCGGCCT 

>RXA004 38 

GTGAAAAACCTCGACATCGCCCGCTACCGCCGCCAAATTATGCTCGGCGAAATCGGCCAG 
CAAAAACAACAATCGCTTTTCGACGCTAAGGTCTCCGTCATCGGCGCAGGCGGCCTCGGG 
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TCACCCGCCCTGCTCTACCTTGCTGGCGCTGGCGTCGGCCACATCCACATCATTGACGAT 
GACCTCGTCGACCTCTCCAACCTCCACCGCCAGGTCATTCACACCACCGCTGGCGTTGGA 
ACACCCAAGGCCGAGTCCGCGCGCGAAGCAATGCTGGCACTGAACCCTTCCGTTAAAGTG 
ACGGTTTCTGTCAGGCGACTGGACTGGTCAAATGCACTTTCTGAGCTGGCAGATTCCGAT 
GTGATTTTGGATGGCTCCGATAACTTCGACACCCGACACCTCGCATCCTGGGCCGCCGCA 

AAACTTGGCATCCCC 



>RXA004 39 

ACTGATGGTGTTCGGATTGAGGCTTCGGTGAAAACGCGTGGGGTTACTGGTGTGGAAATG 
GAGGCGTTGACGGCCGTGAGCACTGCGGCGCTGACGGTATACGACAT GATCAAGGCTGTG 
GATAAGATGGCCGTGATTGATGGCATTCGTGTGCTGTCGAAAACTGGCGGTAAATCTGGG 
GATTGGTCTGTTCAG 

>RXA0 04 3 9-downs t r earn 
TGACAGCTCTGGTTATCGTTGCG 



>RXA00 4 4 0-upstream 

CGGTATACGACATGATCAAGGCTGTGGATAAGATGGCCGTGATTGATGGCATTCGTGTGC 
TGTCGAAAACTGGCGGTAAATCTGGGGATTGGTCTGTTCA 

>RXA004 4 0 

GTGACAGCTCTGGTTATCGTTGCGTCCACTCGCGCCGCTGCCGGGGTGTATGAGGATCGC 
TCTGGCCCAATTTTGGTGTCGTGGCTGCGTGCAAAAGGTTTTGACACACCCGCCCCCGTG 
ATCGTGGCGGACGCCAACCTGCCCGCATTCCTGGACGAGCTGGAATTTCCGCAGGTAGTA 
CTTATTTCAGGCGGCACCGGACTCACGCCTGATGACATCACCGTGGACACTTTAATCCCG 
CGCCTCGACAAAGAAATCCCCGGCATCGCCCACGCTTTTTGGAATTACAGCATGGACGCC 
GTCCCGACCGCAGTATTGTCGCGCACCGTCGCGGGCACCATCGGCGGCAGTTTCATCATG 
GCGCTGCCCGGCTCCACGGGTGCGGCGCGCGATGCCACCGCTGTCCTCGACCCACTCATT 
G AT C AC AT C AC T GG AAC T C T GC AAG GC CAC CAT GAAC AC 

>RXA004 40-downstream 
TGACCCCGCTTACGTCGCCGAAC 



>RXA004 41 

ATCCCCGCCACCCCGCAAGGTCAGTTCATACGGTTGCAGGGTTCGGATATTACTGCCGGC 
GACGAGATCATTCCAGCAGGTACGGAGCTTAACTCGGTGCACATCGGGGTGTTGGCTAGT 
C AG T C GAT C AAG AG CAT T G AAG T C G C AGC AAAGC CAC G T G T C C T CAT CAT CAC CGGCGGG 
TCTGAAATTTCAGAACAGCACGGACCCGCCACGATCCCTGATGCCAACGGCCCTCTGCTT 
CGTTCCCTGTGCGCCCGCAACAATATCGAGGTCATCGCGGGACTGCACACCAACGACGAT 
CC T GAAC GAC T CC GCT T T GAAC TGGAAAACGCC AT TGACCAGT AT C AAC CGGATGT CATC 
ATCACCTCTGGCGGTATCAGCCACGGTAAATTTGAGGTGTTTAGGCAGATCCTCGAAGGC 
ACCCCGAACTCCTGGTTTGGACATGTCGATCAGCAGCCTGGCGGTCCTCAAGGCATCTCC 
ACTTTTGCTGAAACTCCTGTCATTTCACTTCCCGGAAATCCGATTTCCACCTTGGTGAGT 
TTCACACTTTTGGTCGCGCCAGCGCTCAACCGCCAGCCGCTCCGCCACCTCGATGCCCGC 
ATCACCGCTCCGGTCCAGGGCTTGCAAGACAATCGCGAGCAATTCCTTCGCGGCACCATC 
AGTTACCGCAACGGGCCACGTCCTCGCCACGCCTCTCCTGGGCACCAGTTCCCACCTGCT 
GGTTCAAGCTGCCACCGCAGACTGTCTGATCAGGATCCCGGCGCGGACTACGGTGGAGGA 

AAACGACATCGT 

>RXA004 41-downstream 
TAAGAT T T AC CC AT T CAACTAAC 



>RXA004 4 2-upstream 

CTGCCACCGCAGACTGTCTGATCAGGATCCCGGCGCGGACTACGGTGGAGGAAAACGACA 
TCGTTAAGATTTACCCATTCAACTAACAGGAGTTAATTTA 

>RXA004 42 
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ATGAGCGAGCTCACCCACGTTCGAGCAGACGGTTCCGCACATATGGTGGATGTGACGGGC 
AAAAATGAAACATCGAGAACTGCTGTTGCCGAAGGGTTTGTGAAGATGAGGGGGGACGTC 
GTAAAGCAGCTTTTTAGTGCTGGTCTGCCTAAAGGGGACGCGCTACCTGTGGCGCGGATT 
GCGGGTATCATGGGTGCGAAGAAGACGCCGGACATTATCCCTTTATGCCACCCGTTGCCG 
CTGGGCAAAATTACTGTG 



>RXA004 4 6 

ATGGAAAAGGTTCCAAACGATGTCGTTGTTGGGCTGGATGAGGCTTATTTTGAGTTCAAC 
CGCGCGGACGACACCCCAGTTGCCACTGAGGAAATCCACCGCCACGACAACGTGATTGGT 
TTGCGCACGTTCTCCAAGGCGTATGGCCTGGCGGGCTTGCGTGTTGGTTACGCCTTCGGA 
AACGCAGAGATCATCGCAGCGATGAATAAGGTGGCTATTCCTTTCGCGGTGAATTCAGCA 
GCTCAGGCGGCAGCGCTTGCGAGTTTGAATTCTGCCGATGAGTTGATGGAACGGGTGGAG 
GAAACCGTCGAAAAGCGTGATGCTGTGGTGTCAGCGCTTGGTGCTGCGCCGACGCAGGCC 
AATTTCGTCTGGCTGCCGGGCGAGGGCGCCGCTGAGTTGGCGGCTAAATTGGCCGAGCAC 
GGCATCGTGATTCGCGCGTTCCCCGAGGGTGCGCGCATTTCGGTGACCAACGCCGAGGAA 
ACTGACAAGCTGCTGCGCGCGTGGGAGGCCATCAATGCTGGG 

>RXA004 4 6-downstream 
TAGTCTTTGGCGTTTTGCGGTGC 

>RXA004 4 8 

TATGTGGGATCCCACCCCATGGCAGGCACCGCCAACTCCGGCTGGAGCGCATCCATGGAC 
GGACTGTTCAAACGAGCAGTATGGGTGGTCACCTTCGACCAGCTTTTCGACGGCACCGAC 
ATCAACTCCACCTGGATCAGCATCTGGAAAGACGTCGTCCAAATGGCACTCGCCGTGGGC 
GCTGAAGTTGTCCCATCCCGAGTTGGCCCACACGATGCAGCAGCAGCACGAGTGTCTCAT 
TTAACACACATCCTGGCTGAAACCCTCGCCATCGTCGGTGACAACGGTGGCGCACTGTCT 
CTCTCTTTAGCCGCTGGCAGCTACCGCGACTCCACCCGCGTTGCAGGCACCGACCCAGGA 
CTCGTCCGCGCCATGTGTGAAAGCAACGCCGGCCCACTGGTCAAAGCCCTCGACGAAGCA 
CTGGCGATCCTCCACGAAGCCCGCGAAGGCCTCACCGCAGAACAGCCAAACATCGAGCAA 
CTTGCCGACAACGGCTACCGATCCCGCATCCGCTACGAAGCCCGCTCCGGCCAGCGACGC 
GCCAAAGAATCCGTTAGCCCTACCATCACCTCATCCAGGCCAGTGCTCCGTCTCCACCCG 
GGCACACCAAACTGGGAGAAGCAGCTCATCCACGCTGAAACCCTCGGCGCACGGATCGAA 

GTGTTC 

>RXA0044 8-downstream 
TAGTTTTATCGGCTGAT GATTCT 

>RXA004 5 0-upstream 

TTTGCGATGACATGGATTTGGATCCTTCCGAACAATTGCTGCGCATCGCGGAAGAACTCG 
GTTTTGATAATGATCTGGCTCGGGTGGTGGGATTCGACTA 

>RXA004 50 

GTGGGCGTTTTACCTGTGCAGGCGCGCATCAAAGACGATGAGCGCCGCATGCGCCATGCT 
TTGGATATTGCTCGCCAAACCCCTGAGGGGGACGTTCCCGTTGGCGCCGTCATTTACGCG 
CCGACCGGGGAGATCCTGGCGACCGCAACGAACCGTCGAGAAGCAGACCGCGATCCCACG 
GCCCACGCCGAAATTATTGCTTTACGACGAGCCGCCCGCCGTTTTTCCGACGGCTGGCGG 
CTGAGTGACTGCACCGCGGTGGTCACCTTGGAGCCCTGCAGTATGTGCGCCGGCGCCTTG 
GTGGGTGCTCGAATCGGA 

>RXA0 04 52 -upstream 

CCATTTACCTTCAACTAAGGTAGCCGTAACTGCAAAGCTCAGGCCATCCTCTTCAGTGTT 
CAT AG AG AT AAC C G TAG TAG G TAT G T G C C AC AC T T GT C AG 

>RXA0 04 52 

GTGACTACCAAAGACATTTCCCGCCCAGTATGCATCCTGGGCCTCGGCCTCATCGGCGGA 
TCCCTCCTCCGCGACCTCCATGCAGCC/yVCCACTCCGTCTTCGGCTACAACCGCTCACGC 
TCCGGCGCTAAAT CAGCCGTCGACGAAGGCTTCGACGTTTCCGCCGATCTTGAAGCAACC 
CTCCAGCGTGCAGCCGCCGAAGATGCGCTCATCGTCCTCGCGGTCCCCATGACCGCAATC 
GATTCG 
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>RXA004 61-upstream 

TGTTGGGAGGGATGACAGGATTGTCGAAGATAACGTGAAGTGGGTGTTCCGGCATGTGTT 
TGATTGTAAGGCCTTGGAAAAGGGTGGAATAATAGCGGGC 

>RXA00461 

GTGACTGCAATCAAACTTGATGGAAACTTATACCGCGGGGAAATTTTCGCCGACTTGGAA 
CAGCGCGTTGCTGCGTTGAAGGAGAAAGGGATTGTGCCGGGGCTTGCCACCGTGCTGGTG 
GGTGATGACCCAGCGAGCCACTCTTACGTGAAGATGAAGCATCGTGACTGTGAGCAGATT 
GGTGTGAACTCGATCCGTAAGGATCTGCCTGCTGATGTCACGCAGGAAGAGCTTTTCGCT 
GTCATCGATGAACTGAACT^ACGATGATTCTTGCACTGGTTACATTGTGCAGCTTCCTTTG 
CCTAAGCACTTGGACGAAAACGCTGTGCTGGAGCGCATTGATCCAGCTAAGGATGCTGAT 
GGCCTGCACCCTGTAAACCTGGGCAAGCTTGTGCTCAACGAGCCAGCTCCACTGCCATGC 
ACCCCGAATGGTTCCATCAGCTTGTTGCGTCGTTTCGGCGTTGAGCTTGATGGCGCGAAG 
GTTGTTGTCATTGGCCGTGGCGTCACCGTTGGTCGCCC7VATTGGCCTGATGCTGACCCGC 
CGTTCCGAG7\ACTCCACGGTTACTTTGTGCCACACTGGCACGAAGGATCTGGCTGCGGAG 
ACCCGTGCGGCTGACGTCATCATTGCTGCAGCTGGTCAGCCGCACATGCTGACCGCAGAC 
ATGGTCAAGCCAGGCGCAGCGGTGCTCGATGTCGGCGTCTCCCGCAAGGACGGCAAGTTG 
CTTGGCGACGTCCACCCCGACGTGTGGGAAGTCGCCGGCGCGGTCTCACCA7VACCCAGGC 
GGCGTTGGCCCTCTGACCCGTGCATTCTTGGTGCACAATGTTGTCGAGCGCGCTGAAAAG 
CTGGCTGGACTC 

>RXA004 61-downstream 
TAAAAACACAT G AC TAAT CCCGG 

>RXA004 65-upstream 

TCCCCAACGCGCACCGAACTTAGCCGGATCGCAGACTTCACCTGGATGTCCACCGCAGCC 
CAAGCGCTACCAGCGTTGATGCGAGGTTTGAGCGCCTAAC 

>RXA00 4 65 

ATGACTGAAGATGACTTAGATCTGCTGCACCGCACAGTAGAACTAGCCACCCAGGCACTC 
AAGCAGGGAAACAGTCCTTATGGATCCCTGCTGGTTGATCCCTTCGGCGCGGTCGTTTTT 
GAAGACCACAACCGAGATGCCGATGGGGATCTGACCAAGCACCCGGAATTCGCCATCGCC 
AAATATGCGATCGAAAATTACAGTGCATCAGAACGTGCTGCGTGCACTGTTTATACCTCG 
ACGGAACATTGCGCGATGTGCGCCGGTGCCCATGCGTGGGCTGGACTGGGCAAAATTTAC 
TGCGCCACCACAGGTGGGCAAACAGCCGCTTGGTACGCAAAGTGGGGTGCAGAATCTGGG 
CCTTTGAACCCGATTTCAGCGGACAAAATTAGCCCGAACATATCCATCGAAGGACCTGCT 
TCCAGATTTGAGGAAGTCCTGTATGAACTGCATCGATGGTTTTATTTAGGGCAGTCTCCG 
AATAAGGCTCTT 

>RXA004 65-downstream 
TAGCGCTGGGCATGTGACTTTAA 

>RXA004 8 7 -upstream 

AGGGCGCCAGGGGCATCCAGCCATTAAAGCTTTTCGACGAGCCCTCGCCCATGTGGCCAA 
AGAATCTTATTTGGAGGCTCGTCTAGTAGAGTGAGTTCTT 

>RXA004 8 7 

GTGAGCCTTCAGACAAATCATCGCCCAGTACTCGTCGTTGACTTCGGCGCACAGTACGCG 
CAGCTGATCGCACGTCGTGTGCGTGAGGCCGGCATCTACTCCGAAGTCATCCCGCACACC 
GCCACCGCAGACGATGTGCGCGCTAAAAATGCAGCAGCCCTCGTCCTTTCCGGTGGCCCA 
TCCTCCGTGTATGCCGAGGGAGCACCATCCCTTGACGCTGAGATTCTTGATCTCGGATTG 
CCAGTATTTGGCATTTGCTACGGCTTCCAAGCCATGACCCACGCGCTTGGTGGCACCGTT 
GCCAACACCGGTAAGCGCGAATACGGACGCACCGACATCAACGTTGCCGGTGGCGTCCTC 
CACGAAGGCCTCGAAGCCTGCCACAAGGTGTGGATGAGCCACGGCGACGCCGTCTCTGAA 
GCCCCAGAAGGTTTCGTAGTCACCGCGTCCTCCGAAGGTGCGCCTGTCGCAGCTTTCGAA 
AAC AAGG AAC G C AAAAT GGCTGGCGTG C AG T AC C AC C C AG AG G TAT T G C AC T C AC C AC AC 
GGCCAGGCAGTTCTGACCCGCTTCCTCACTGAGATCGCAGGTCTAGAGCAGAACTGGACC 
G C AG C AAAC AT C G C T G AAG AAC T CAT C G AAAAGG T C C G C GAG C AG AT C G GC G AAG AT G GC 
CGCGCTATTTGTGGCCTATCCGGTGGTGTGGACTCCGCTGTTGCCGGTGCTTTGGTGCAG 
CGCGCCATTGGTGACCGTTTGACCTGTGTCTTTGTTGACCACGGTCTGCTGCGTGCCGGT 
GAGCGCGAGCAGGTGGAAAAAGACTTCGTCGCAGCAACCGGCGCCAAGCTGGTTACCGTT 
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GATGAGCGCCAGGCATTCCTATCCAAGCTGGCCGGAGTTACCGAACCAGAAGCAAAGCGC 
AAGGCTATCGGCGCTGAGTTCATCCGCTCCTTCGAGCGCGCAGTTGCCGGTGTGCTGGAA 
GAAGCTCCAGAAGGTTCCACCGTGGACTTCCTGGTTCAGGGCACCCTGTACCCAGACGTC 
GTGGAATCCGGTGGTGGATCTGGTACCGCAAACATCAAGAGCCACCACAACGTCGGTGGA 
CTGCCAGACGATGTGGAATTCAAGCTTGTTGAGCCACTGCGTGACCTCTTCAAAGACGAA 
GTCCGTGCCGTTGGCCGTGAACTTGGCCTGCCTGAGG.AAATCGTTGGCCGCCAGCCATTC 
CCAGGACCAGGACTTGGTATCCGCATCATCGGTGAAGTCACCGAAGATCGCCTAGAAACC 
CTCCGCCACGCTGACCTGATCGCCCGCACCGAGCTCACCGAAGCCGGACTTGACGGCGTG 
ATCTGGCAGTGCCCAGTAGTCCTCCTGGCAGATGTCCGCTCTGTTGGTGTTCAAGGCGAT 

GGCCGC 



>RXA004 88 

CAGATCACTGCGATCATGGAGGCAGCTGTTCCAGCTCACAAGGCTGGCGTTCCTATCATC 
GCCGATGGCGGCATGCAGTTCTCTGGTGATATCGCTAAGGCTTTGGCTGCTGGCGCTAAC 
TCCGTGATGCTGGGCTCCATGCTGGCTGGTACCGCTGAGGCTCCTGGTGAGACCATCACC 
ATCAACGGCAAGCAGTACAAGCGTTACCGCGGCATGGGCTCCATGGGCGCTATGCAGGGC 
CGTGGACTTAGTGGTGAGAAGCGTTCCTACTCCAAGGACCGTTACTTCCAGTCTGACGTT 
AAGAGCGAAGACAAGCTCGTTCCAGAAGGCATCGAAGGTCGCGTGCCTTTCCGCGGTCCC 
ATCGGAGACATCATTCACCAGCAGGTCGGTGGACTTCGTGCAGCAATGGGCTACACCGGT 
TCCTCCACCATTGAAGAGCTGCACAACGCTCGTTTCGTGCAGATCACCAGCGCGGGTCTG 
AAGGAATCCCACCCGCACCACATCCAGCAGACTGTGGAAGCTCCTAACTACCAC 

>RXAO 04 8 8 -downs t ream 
TAG AT TTT G CT C AC T TAAACAGC 



>RXA0048 9-upstream 

CAGCCCGATTTCTTCATTGAAATCGGGCTGTTTCTGGTTGTGTCGCGTATCTCGGGTAAA 
GTCTTCGTCGTATACGACCATTTAAGGGAGGCCCGTCACA 

>RXA004 8 9 

ATGCGTGACCACGTTGAAATCGGTATCGGCCGTGAGGCACGACGCACCTACAGCTTGGAC 
GATATTTCTGTCGTTTCTAGCCGCCGCACCCGTTCATCCAAAGATGTCGACACCACTTGG 
CATATTGACGCCTACAAGTTTGATCTGCCGTTCATGAATCACCCAAGTGATGCATTGGCA 
AGCCCTGAGTTTGTCATTGAAATGGGCAAGCAGGGTGGCCTTGGCGTGAT CAACGCTGAG 
GGTCTGTGGGGTCGCCATGCTGATCTCGATGAGGCGATCGCAAAGGTGATTGCTGCGTAT 
GAGGAAGGCGACCAGGCTGCAGCCACTCGCACTCTTCAGGAGCTGCACGCAGCGCCACTG 
GATACTGAGCTGCTGAGTGAGCGCATTGCGCAGGTTCGTGATTCCGGTGAGATCGTTGCT 
GTGCGCGTGTCTCCACAAAATGTTCGTGAGATCGCACCAATCGTCATCAAGGCAGGTGCT 
GATCTGCTGGTTATCCAGGGCACCCTGATCTCTGCAGAGCACGTCAACACCGGTGGAGAG 
GCCCTGAACCTAAAGGAATTCATCGGTTCTTTGGATGTTCCTGTCATCGCTGGTGGCGTG 
AACGATTACACCACCGCGTTGCACATGATGCGTACCGGTGCTGTGGGCAT CATCGTCGGT 
GGCGGCGAGAACACCAACAGCCTAGCATTGGGCATGGAGGTATCCATGGCCACTGCGATT 
GCTGATGTCGCTGCGGCACGTCGTGATTACCTGGATGAGACCGGTGGACGTTACGTGCAC 
ATCATTGCAGATGGAAGCATTGAAAACTCCGGTGATGTAGTCAAGGCTATTGCCTGTGGC 
GCAGATGCTGTGGTGCTGGGTTCACCGTTGGCTCGCGCTGAAGAAGCTGCTGGAAAGGGC 
TACTTCTGGCCAGCAGTGGCAGCGCACCCTCGTTTCCCACGCGGTGTGGTTACTGAGTCC 
GTGGACTTGGATGAGGCAGCACCAAGCTTGGAGCAGATTCTGCATGGTCCGTCTACGATG 
CCGTGGGGTGTGGAAAACTTCGAAGGTGGATTAAAGCGTGCGCTGGCTAAGTGTGGCTAC 
ACCGATTTGAAGAGCTTCCAAAAGGTAAGCCTGCACGTTAAC 

>RXA004 8 9-downstream 
TAGGTGTGTGTACTCGCCTCTTC 



>RXA004 92-upstream 

GTTGTGGAATAGCGTGTGAGCTGCAGCGGTTATCCGATTTAAGGACAAGCTACTAAAGTT 
T AGAT AAT T G T GG AC AC AC TAT GAG GAG G AAC T GT C G C AC 
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>RXA0 04 92 

ATGACAACCCAGAGCCGAGTTTCTACCGGAGGAGACAACCCAAACAAGGTTGCCCTTGTT 
GGATTAACCTTTGATGACGTACTTTTGCTTCCAGATGCGTCGGACGTTGTTCCTTCAGAG 
GTAGATACCTCGACGCAGTTAACACGTAATATTCGCCTTAACACCCCTATTCTTTCTGCC 
GCAATGGATACTGTCACCGAGGCTCGCATGGCTATCGGCATGGCACGCCATGGCGGCATT 
GGTGTTTTGCACCGCAACCTGTCTATTCAAGAGCAGGCAGAAAACGTTGAGCTGGTGAAG 
CGTTCTGAGTCTGGAATGGTCACTGATCCTGTTACCTGTACTCCTGACATGAGCATCCAA 
GAAGTGGATGATCTGTGTGCACGCTTCCGCATTTCCGGTCTGCCTGTTGTTGATGAGGCC 
GGAAAGTTGGTTGGTATTTGCACCAACCGCGATATGCGTTTTGAAAGCGACATG 

>RXA0 0 5 33-ups tream 

CTGCACGTGCATTGCATGAGCAGTTCCAGCTGGGCGGCGAAGACGAAGCCGTCGTTTATG 
CAGGCACCGGACGCTAAAGT T T T AAAGGAGT AGT TTT ACA 

>RXA00533 

ATGACCACCATCGCAGTTGTTGGTGCAACCGGCCAGGTCGGCCAGGTTATGCGCACCCTT 
TTGGAAGAGCGCAATTTCCCAGCTGACACTGTTCGTTTCTTTGCTTCCCCACGTTCCGCA 
GGCCGTAAGATTGAATTCCGTGGCACGGAAATCGAGGTAGAAGACATTACTCAGGCAACC 
GAGGAGTCCCTCAAGGACATCGACGTTGCGTTGTTCTCCGCTGGAGGCACCGCTTCCAAG 
CAGTACGCTCCACTGTTCGCTGCTGCAGGCGCGACTGTTGTGGATAACTCTTCTGCTTGG 
CGCAAGGACGACGAGGTTCCACTAATCGTCTCTGAGGTGAACCCTTCCGACAAGGATTCC 
CTGGTCAAGGGCATTATTGCGAACCCTAACTGCACCACCATGGCTGCGATGCCAGTGCTG 
AAGCCACTTCACGATGCCGCTGGTCTTGTAAAGCTTCACGTTTCCTCTTACCAGGCTGTT 
TCCGGTTCTGGTCTTGCAGGTGTGGAAACCTTGGCAAAGCAGGTTGCTGCAGTTGGAGAC 
CACAACGTTGAGTTCGTCCATGATGGACAGGCTGCTGACGCAGGCGATGTCGGACCTTAT 
GTTTCACCAATCGCTTACAACGTGCTGCCATTCGCCGGAAACCTCGTCGATGACGGCACC 
TTCGAAACCGATGAAGAGCAGAAGCTGCGCAACGAATCCCGCAAGATTCTCGGTCTCCCA 
GACCTCAAGGTCTCAGGCACCTGCGTCCGCGTGCCGGTTTTCACCGGCCACACGCTGACC 
ATTCACGCCGAATTCGACAAGGCAATCACCGTGGACCAGGCGCAGGAGATCTTGGGTGCC 
GCTTCAGGCGTCAAGCTTGTCGACGTCCCAACCCCACTTGCAGCTGCCGGCATTGACGAA 
TCCCTCGTTGGACGCATCCGTCAGGACTCCACTGTCGACGATAACCGCGGTCTGGTTCTC 
GTCGTATCTGGCGACAACCTCCGCAAGGGTGCTGCGCTAAACACCATCCAGATCGCTGAG 
CTGCTGGTTAAG 

>RXA00533-ciownstream 
TAAAAACCCGCCATTAAAAACTC 

>RXA005 34 -upstream 

CTGTGCAGAAAGAAAACACTCCTCTGGCTAGGTAGACACAGTTTATAAAGGTAGAGTTGA 
GCGGGTAACTGTCAGCACGTAGATCGAAAGGTGCACAAAG 

>RXA0053 4 

GTGGCCCTGGTCGTACAGAAATATGGCGGTTCCTCGCTTGAGAGTGCGGAACGCAT TAGA 
AACGTCGCTGAACGGATCGTTGCCACCAAGAAGGCTGGAAATGATGTCGTGGTTGTCTGC 
TCCGCAATGGGAGACACCACGGATGAACTTCTAGAACTTGCAGCGGCAGTGAATCCCGTT 
CCGCCAGCTCGTGAAATGGATATGCTCCTGACTGCTGGTGAGCGTATTTCTAACGCTCTC 
GTCGCCATGGCTATTGAGTCCCTTGGCGCAGAAGCCCAATCTTTCACGGGCTCTCAGGCT 
GGTGTGCTCACCACCGAGCGCCACGGAAACGCACGCATTGTTGATGTCACTCCAGGTCGT 
GTGCGTGAAGCACTCGATGAGGGCAAGATCTGCATTGTTGCTGGTTTCCAGGGTGTTAAT 
AAAGAAACCCGCGATGTCACCACGTTGGGTCGTGGTGGTTCTGACACCACTGCAGTTGCG 
TTGGCAGCTGCTTTGAACGCTGATGTGTGTGAGATTTACTCGGACGTTGACGGTGTGTAT 
ACCGCTGACCCGCGCATCGTTCCTAATGCACAGAAGCTGGAAAAGCTCAGCTTCGAAGAA 
ATGCTGGAACTTGCTGCTGTTGGCTCCAAGATTTTGGTGCTGCGCAGTGTTGAATACGCT 
CGTGCATTCAATGTGCCACTTCGCGTACGCTCGTCTTATAGTAATGATCCCGGCACTTTG 
ATTGCCGGCTCTATGGAGGATATTCCTGTGGAAGAAGCAGTCCTTACCGGTGTCGCAACC 
GACAAGTCCGAAGCCAAAGTAACCGTTCTGGGTATTTCCGATAAGCCAGGCGAGGCTGCG 
AAGGTTTTCCGTGCGTTGGCTGATGCAGAAATCAACATTGACATGGTTCTGCAGAACGTC 
TCTTCTGTAGAAGACGGCACCACCGACATCACCTTCACCTGCCCTCGTTCCGACGGCCGC 
CGCGCGATGGAGATCTTGAAGAAGCTTCAGGTTCAGGGCAACTGGACCAATGTGCTTTAC 
GACGACCAGGTCGGCAAAGTCTCCCTCGTGGGTGCTGGCATGAAGTCTCACCCAGGTGTT 
ACCGCAGAGTTCATGGAAGCTCTGCGCGATGTCAACGTGAACATCGAATTGATTTCCACC 
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TCTGAGATTCGTATTTCCGTGCTGATCCGTGAAGATGATCTGGATGCTGCTGCACGTGCA 
TTGCATGAGCAGTTCCAGCTGGGCGGCGAAGACGAAGCCGTCGTTTATGCAGGCACCGGA 

CGC 

>RXA00534-downstream 

T AAAG T T T T AAAGG AGT AGT T T T 

>RXA00 53 6~upstream 

CGGCGGGTCCCAGAGGTCTTAACACGACCGGCATCCCGTCGCGGAGTTTGGTGTTGCCGG 
TCGTGGACCCACCCAAAACTTTTTAAGAAGGTTGAACACA 

>RXA0053 6 

ATGTCTCCTAACGATGCATTCATCTCCGCACCTGCCAAGATCGAAACCCCAGTTGGGCCT 
CGCAACGAAGGCCAGCCAGCATGGAATAAGCAGCGTGGCTCCTCAATGCCAGTTAACCGC 
TACATGCCTTTCGAGGTTGAGGTAGAAGATATTTCTCTGCCGGACCGCACTTGGCCAGAT 
AAAAAAATCACCGTTGCACCTCAGTGGTGTGCTGTTGACCTGCGTGACGGCAACCAGGCT 
CTGATTGATCCGATGTCTCCTGAGCGTAAGCGCCGCATGTTTGAGCTGCTGGTTCAGATG 
GGCTTCAAAGAAATCGAGGTCGGTTTCCCTTCAGCTTCCCAGACTGATTTTGATTTCGTT 
CGTGAGATCATCGAAAAGGGCATGATCCCTGACGATGTCACCATTCAGGTTCTGGTTCAG 
GCTCGTGAGCACCTGATTCGCCGTACTTTTGAAGCTTGCGAAGGCGCAAAAAACGTTATC 
GTGCACTTCTACAACTCCACCTCCATCCTGCAGCGCAACGTGGTGTTCCGCATGGACAAG 
GTGCAGGTGAAGAAGCTGGCTACCGATGCCGCTGAACTAATCAAGACCATCGCTCAGGAT 
TACCCAGACACCAACTGGCGCTGGCAGTACTCCCCTGAGTCCTTCACCGGCACTGAGGTT 
GAGTACGCCAAGGAAGTTGTGGACGCAGTTGTTGAGGTCATGGATCCAACTCCTGAGAAC 
C C AAT GAT CAT C AAC CTGCCTTC C AC C G T T GAG AT GAT C AC C C C T AAC G T T TAG G C AG AC 
TCCATTGAATGGATGCACCGCAATCTAAACCGTCGTGATTCCATTATCCTGTCCCTGCAC 
CCGCACAATGACCGTGGCACCGGCGTTGGCGCAGCTGAGCTGGGCTACATGGCTGGCGCT 
GACCGCATCGAAGGCTGCCTGTTCGGCAACGGCGAGCGCACCGGCAACGTCTGCCTGGTC 
ACCCTGGCACTGAACATGCTGACCCAGGGCGTTGACCCTCAGCTGGACTTCACCGATATA 
CGCCAGATCCGCAGCACCGTTGAATACTGCAACCAGCTGCGCGTTCCTGAGCGCCACCCA 
TACGGCGGTGACCTGGTCTTCACCGCTTTCTCCGGTTCCCACCAGGACGCTGTGAACAAG 
GGTCTGGACGCCATGGCTGCCAAGGTTCAGCCAGGTGCTAGCTCCACTGAAGTTTCTTGG 
GAGCAGCTGCGCGACACCGAATGGGAGGTTCCT 



>RXA0 0537 -upstream 
CAACAGCACTTGCATCCCGCGC 

>RXA005 37 

GTGTATCACCGAGCAGTACTGAACGCTACGTCCGCGGCAACACCGTTCAAGCAAAAGAAC 
GCCAATGCTGGCGTCTTGCGTATCGACGAAGAGACCANCCGTGGCGTTGCGATCTCCGCC 
GACGCATCCGGCCGTTACACCAAGCTCGAGCCAAACACTGGCGCGCAGCTTGCACTGGCT 
GAGGCTTACCGCAACGTGGTCTCCACCGGTGCACGCCCAGTGGCTGTCACCAACTGCCTG 
AACTTCGGTTCCCCAGAAAACGCTGGTGTTATGTGGCAGTTCAAGGAAGCAGTCCACGGT 
CTGGCAGACGGATCCAAGCTTTTGGGCATTCCAGTGTCCGGCGGTAACGTCTCCTTCTAC 
AACCAGACTGGTGACGAGCCCATCCTGCCAACCCCAGTCGTGGGTGTTTTGGGAGTCTTG 
G AC AAC G T C GAG C AG AG CAT C G G C AA CG TCCTCCCATCCGAG G AC AAC GAT C T C T AC C T C 
CTGGGTGAGACCTTCGATGAGTTCGGTGGCTCCATCTGGCAGCAGGTTTCTGGCGCTGGC 
CTCAACGGTCTGCCACCAGTAGTTGACCTGCTCAACGAGCAGCGTCTTGCAGACCTGTTC 
GTCGGTTCTGATCTGTTTGCTGCATCCCACGATCTGTCTGAGGGCGGCCTTGGCCAGACC 
CTCGCAGAGCTTGCG 

>RXA005 41-upstream 

ATGATTCCGTCACCGAAGCTGACCTAAAGAAAATTGCTGAAACCCTCCTCGCAAACACCG 
TCATCGAAGACTTCGATGTGGTGGGAGTTGAGGTCGCGAA 

>RXA00541 

GTGAGCGCCAAAATCGGTGTCATTACCTTCCCAGGCACCCTTGACGATGTAGATGCAGCA 
CGCGCTGCTCGCATCGCAGGTGCAGAAGTAATCAGCCTGTGGCACGCTGACGAGGATCTC 
AAGGGCGTCGACGCAGTTGTCGTTCCCGGTGGATTCTCCTACGGCGATTACCTGCGCACC 
GGTGCAATCTCTGCACTGGCGCCAGTAATGCAGTCCGTGATTGAGCAGGCCGGTAAGGGT 
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ATGCCAGTCTTGGGCATTTGCAACGGCTTCCAGATCCTCACCGAAGCACGCCTGCTTCCA 
GGCGCGCTGACCCGCAACAAGGGTCTGCACTTTCACTGTGTAGACGCACACCTCGTTGTA 
GAGAACAACACCACTGCATGGACCAACACTTTGGAAAAGGGTCAGCAGATCCTTATTCCT 
GCAAAGCACGGTGAAGGTCGCTTCCAGGCAGACGCAGAGACCATCGCCCAGCTTGAGGGT 
GAAGGCCGCGTGGTGTTCCGTTACACCGAT7^ACTTCAACGGTTCCGTCAACGATATCGCC 
GGTATCACTAATGAAACTGGTCGCATCGTCGGTCTCATGCCGCACCCGGAACATGCCGTC 
GAA7VAGCTAACCGGCCCATCTATTGATGGCCTGGAGCTGTTCCTGTCCGCCGTTGGCACC 

ATCGCGGCT 

>RXA00541-downstream 
TAAGAGGAGTAAATATGAGCACT 

>RXA0 05 57 -upstream 
TGGGTTGAGCATTT 

>RXA00557 

TTGCTCTCCCCGTATGCGTGGGGGTTGTCCCGCGCACTTTTAGACAGTTATGTTCCTAAT 

AAG T T C C AAAC C C C AGC AG G AGAAG C G AAG T AC AC G AT GAG T GAT C AC C AGGACAC C AC C 
GCCGAAGGCGTTTCATACGCAGCAGCAGGAGTCGACATCGAAGCCGGCGATCGTGCCGTC 
GAACTCTTTGCACCAATGGCCAAGCGCGCCACCCGCCCAGAGGTTCTTGGCAACCTCGGA 
GGCTTCGCAGGACTCTTTGAGCTCGGAAAATACAAGAAGCCAATCCTCGCAGCAGGATCT 
GACGGAGTCGGCACCAAGCTTGTCATCGCCCAGATGATGGACAAGCACGACACCATCGGC 
ATCGACCTTGTTGCAATGTGTGTGGATGACCTCGTTGTCACCGGCGCAGAGCCACTGTTC 
CTCCAGGACTACATCGCCATCGGCAAGGTTGTCCCAGAGCACGTTGCTGAGATCGTCTCC 
GGTATCGCAGAAGGCTGTGTCCAGGCAGGCTGTGCTCTGCTCGGTGGCGAAACCGCAGAA 
CACCCAGGTGTTATGGAACCAGACCACTACGATGTCTCCGCAACTGCAGTCGGCGTTGTC 
GAAGCAGATGAACTGCTAGGACCAGACCGCGTCCGCGCAGGCGACGTCCTCATCGGCATG 
GCTTCCTCCGGTCTGCACTCCAACGGTTACTCCCTGGCTCGCCACGTCCTCCTGGAAAAG 
GCAGGCCTGGCGCTTGACGGACACATCGAAGAACTCGGACGCACCCCCGGTGAAGAACTT 
CTCGAGCCAACCCGCATGTACGCC 

>RXA0 05 58 -upstream 

GGGCGCCAGGTGAGGAAGTATCGCAGCTCACCTACTTTGGCCTCTTCGCAGTTCAGCACC 
>RXA00 558 

GTGGTCAAGAAGCCCGCGGGCATCGCAGTAGGCGATGGCGAACAGATCCTGGTTTTCAAA 
GATTTGGGCCTAGTCTCCCAAGTTTTCGACCAACCAATTCTGGAATCCCTCCGCGGAAAC 
ATCGCCATCGGACACACCCGATACACCACCGCCGGCGGAAACACCTGGGAAAATGCCCAG 
CCTATGTTCCGCATGGCACCAGATGGCACCGATATCGCCCTTGGACACAACGGCAACCTG 
ATTAATTACATCGAGTTGTTGGACAAAGCCACCGAACTTGGCCTCGTCGATCCCGCCAAG 
AAGCCATCAGATACCGATGTGCTCACTGGACTGCTCGCAAGCGGCGTCCATGACGGAAAT 
AATCTCTTTGATTCCGCCAAGGAACTCCTCCCCAGCGTCAAGGGAGCCTACTGCCTCACC 
TTCACCGACGGACACACCCTG 

>RXA0 05 5 8 -downstream 
TAAGCAGCGCGTGATCCATTCGG 

>RXA005 61 

CTCTTCCCAGATCCACCCATCCCTGTTCACCTCACTTGTTTGCTGAGTCCCGCTTCCCGC 
ATCGTGGTTGCAACCAACCGCGGCGAAGAGTTGGAAAAGCGCGCAGCAGAGCTGGGTGTT 
CCAGTGTTCAAGCTGGGCTGCACCAACGATTCAGCCGTCATCGCTGTCAAGGGCGCAGAC 
GTTGAGTTCACTGTTTCCGTGGAGGAACTCCGCGAAGCATGGACCAACACTTTGCCTGAG 
GCCTTCGGTCACGCAGTTGGAGCTAACGCAGTAGTTGCA 

>RXA005 61 -downstream 
TAATTTTCTGCTGTGAAGCCGGG 



>RXA0 057 9-upstr earn 

TCGTCTAAGTTTTTCTTTGAGTTTTCATATGTAGAAGGCATCGTCGGCTTCGGCCTGGCG 
GTGCTTTTCTCGTTGTTTTGTGGTTTTGTCAGAGGATGTC 
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>RXA00579 

ATGCGCGTTTTAATTATTGATAATTATGATTCTTTCACGTTTAATCTCGCCACCTATGTG 
GAAGAGGTTACGGGTCAGGCACCTGTGGTGGTGCCTAATGATCAAGAAATAGATGAGATG 
CTTTTCGACGCCGTCATCCTCTCACCTGGCCCGGGCCACGCCGGCGTTGCGGCTGATTTT 
GGTATCTGTGCAGGCGTCATTGAGCGTGCACGCGTTCCGATTTTGGGTGTGTGTTTAGGC 
CACCAGGGCATTGCGTTGGCCTATGGCGGTGATGTTGATTTGGCGCCCAGGCCGGTCCAC 
GGTGAGGTTTCGCAGATCACCCATGATGGTTCAGGTTTATTTGCAGGCATCCCTGAAACG 
TTTGAGGCGGTGCGTTATCACTCGATGGTGGCAACCCGCTTGCCGGAGTCATTGAAAGCT 
ACAGCTACCAGCGATGATGGTTTGATCATGGCATTGGCACATGAAGTGCTTCCGCAGTGG 
GGTGTGCAATTTCATCCGGAATCTATTGGTGGACAATTCGGCCATCAGATCATTAAGAAC 
TTCCTTAATTTAGCGCGCACATATCGCTGGCAACTCACGGAGAAAACTATTCCGCTCAGC 
GTTGATTCAGCAGCGGTTTTTGAAACATTCTTTGCCCATTCCTCCCATGCTTTTTGGCTC 
GATGATGCCCAAGGAACCAGCTATCTTGGTGATGCCAGCGGTCCTCTCGCACGCACAAAA 
ACCCATAATGTCGGCGAGGGGGATTTCTTCACCTGGCTAAAGGAGGATCTCGCCGCCAAC 
TCAGTTGCGCCCGGTCAAGGTTTTCGTCTTGGCTGGGTTGGTTACGTTGGTTATGAGCTT 
AAAGCGGAAGCTGGCGCACGGGCTGCGCACACTTCGAGTCTTCCGGATGCGCACCTCATT 
TTTGCCGATCGCGCCATCGCAGTGGAATCGGATCAGGTTCGGTTGCTGGCGTTGGGGGAG 
C AG G AC GAG T GG T T T GAAG AAAC CAT CAAG AAG C T G C AT AAT CTTGTCGCCCCGC GGAT A 
CCTGCGTCCGGACACCTCGCTTTGCAGGTTCGAGATTCCAAAGATGAGTATCTCGACAAA 
ATTCGCAGAGCCCAGGAGCTGATTACTCGCGGCGAATCGTATGAAATCTGCCTGACCACA 
AAACTTCAGGGCACCACTGATGTGGCCCCTCTGGCTGCCTATCTAGCACTGCGTGGGGCC 
AATCCCACCGCATATGGTGCGTATCTTCAGCTGGGGGATACCTCTATTTTGAGTTCCTCG 
CCGGAGCGGTTCATCACCATTGATTCGGCAGGGTATGTGGAATCAAAGCCCATTAAAGGC 
ACCAGGCCGCGTGGGCGAACAGCGCAAGAAGACCAAGAAATCATTGCTGAGCTGCGCAGT 
AATCCTAAAGATCGTGCAGAAAACTTGATGATCGTGGATTTGGTCCGCAACGACTTAGCC 
CGCGGCGCTTTGCCCACCACAGTTAAAACATCCAAGCTTTTCGACGTCGAAACCTACGCC 

AC AG T C C AC C AAC T T G T C AG C AC C G T C T C T GC AG AG T T G GGG C C AC GC AG T C C GAT T GAG 
TGCGTGCGCGCAGCATTCCCCGGTGGTTCGATGACTGGTGCCCCAAAGCTGCGCACCATG 
GAGATCATCGATGAGCTGGAGGCAGCTCCTCGCGGTATTTACTCAGGTGGCTTGGGATAT 
TTTTCCCTCGACGGCGCAGTTGATCTCTCCATGGTGAT CAGAACTCTCGTCATCCAGAAC 
AATCACGTGGAGTACGGAGTGGGCGGTGCACTTCTTGCTCTGTCTGATCCGGAGGCTGAG 
TGGGAGGAAATCCGCGTTAAATCACGGCCTCTGCTGAATTTGTTTGGGGTTGAATTCCCA 

>RXA0 057 9-downst ream 
TGACGTACCTCGTGTGGGACGGT 



>RXA0058 0-upstream 

TTTTATATATGGGTATCGGCGGTCTATGCTTGTGGGCGTACCTGTCCCGCGAGTGAGGTC 
TTACGCGCGGGATTCGTCTTGTGAAAGGTTAGCTGACCTG 

>RXA0058 0 

ATGACCGATGCCCACCAAGCGGACGATGTCCGTTACCAGCCACTGAACGAGCTTGATCCT 
GAGGTGGCTGCTGCCATCGCTGGGGAACTTGCCCGTCAACGCGATACATTAGAGATGATC 
GCGTCTGAGAACTTCGTTCCCCGTTCTGTTTTGCAGGCGCAGGGTTCTGTTCTTACCAAT 
AAGTATGCCGAGGGTTACCCTGGCCGCCGTTACTACGGTGGTTGCGAACAAGTTGACATC 
ATTGAGGATCTTGCACGTGATCGTGCGAAGGCTCTCTTCGGTGCAGAGTTCGCCAATGTT 
CAGCCTCACTCTGGCGCACAGGCTAATGCTGCTGTGCTGATGACTTTGGCTGAGCCAGGC 
GACAAGATCATGGGTCTGTCTTTGGCTCATGGTGGTCACTTGACCCACGGAATGAAGTTG 
AACTTCTCCGGAAAGCTGTACGAGGTTGTTGCGTACGGTGTTGATCCTGAGACCATGCGT 
GTTGATATGGATCAGGTTCGTGAGATTGCTCTGAAGGAGCAGCCAAAGGTAATTATCGCT 
GGCTGGTCTGCATACCCTCGCCACCTTGATTTCGAGGCTTTCCAGTCTATTGCTGCGGAA 
GTTGGCGCGAAGCTGTGGGTCGATATGGCTCACTTCGCTGGTCTTGTTGCTGCTGGTTTG 
CACCCAAGCCCAGTTCCTTACTCTGATGTTGTTTCTTCCACTGTCCACAAGACTTTGGGT 
GGACCTCGTTCCGGCATCATTCTGGCTAAGCAGGAGTACGCGAAGAAGCTGAACTCTTCC 
GTATTCCCAGGTCAGCAGGGTGGTCCTTTGATGCACGCAGTTGCTGCGAAGGCTACTTCT 
TTGAAGATTGCTGGCACTGAGCAGTTCCGTGACCGTCAGGCTCGCACGTTGGAGGGTGCT 
CGCATTCTTGCTGAGCGTCTGACTGCTTCTGATGCGAAGGCCGCTGGCGTGGATGTCTTG 
ACCGGTGGCACTGATGTGCACTTGGTTTTGGCTGATCTGCGTAACTCCCAGATGGATGGC 
CAGCAGGCGGAAGATCTGCTGCACGAGGTTGGTATCACTGTGAACCGTAACGCGGTTCCT 
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TTCGATCCTCGTCCACCAATGGTTACTTCTGGTCTGCGTATTGGTACTCCTGCGCTGGCT 
ACCCGTGGTTTCGATATTCCTGCATTCACTGAGGTTGCAGACATCATTGGTACTGCTTTG 
GCTAATGGTAAGTCCGCAGACATTGAGTCTCTGCGTGGCCGTGTAGCAAAGCTTGCTGCA 
GATTACCCACTGTATGAGGGCTTGGAAGACTGGACCATCGTC 

>RXA00580-downstream 
TAAGTTTTTCTTTGAGTTTTCAT 

>RXA00581~upstream 

GCATGAGTTTACTCACGTGCCCACGTCTTTTAGCCACCCATTGAAGTGAAAAAATAACCC 
CGATCACACTAGTGGAGTAGCTAAGGTGCACAATGGATTC 

>RXA00581 

AT GG C AG AG C AAAAC G C T GC AAG C AC AAC T G G T G T G AAACC T T C C C C AC GC AC ACC AG AT 
TTCAGCCCCTACCTTGATTTCGACCGCGCACAATGGCGCGAGCTGAGAAACTCAATGCCT 
CAGGTGCTGACCCAAAAAGAAGTCATTGAACTTCGAGGCATCGGAGAAAACATTGACCTC 
GCTGAAGTGGCAGAAGTCTACCTTCCGCTGTCCCGTCTGATTCACCTCCAGGTAGCGGCC 
CGACAGCAACTTACTGCAGCCACCGAAACCTTCCTCGGAACTTCCCCCTCTATCTCTGTG 
CCGTTTGTCATTGGTGTCGCGGGATCCGTCGCCGTCGGTAAATCAACCACCGCCCGACTC 
CTCCAAGTTCTGCTTCAGCGCTGGAATTCCCACCCCCGCGTGGACCTCGTCACCACCGAC 
GGATTCCTCTATCCCGGCGCGGAACTAATCCGCCGCGGATTAATGTCCCGAAAAGGATTC 
CCCGAAAGCTACGACCAACGTGCACTCCTCCGCTTTGTCACCGACGTAAAATCCGGAAAA 
CTCGAAGTCAACGCACCTGTCTACTCCCACACCGCGTACGACCGAGTTCCAGGCGAATTC 
ACCACAGTCCGCCAACCCGACATTTTGATCGTCGAAGGCTTAAACGTCCTCCAAACTGGC 
CCAACATTGATGGTCAGTGACCTTTTCGACTTCAGCGTCTACGTAGATGCCCGCACCGAA 
GATATCGAAAAATGGTACATCGACCGCTTCCTCAAACTCCGCGACACTGCATTCCGTCGC 
CCCGGTGCCCACTTCTCCCATTACGCCGACATGGCTGATCCAGAGTCCATCGCCGTCGCT 
CGAGAACTGTGGCAATCGATCAACCTGCCCAACTTGGTGGAGAATATTCTTCCCACCCGA 
GTTCGCGCGTCGTTGGTACTGAAAAAAGGTAGCGATCACTTGGTGGAACGGGTGAGGATG 

CGCAAGATC 

>RXAO 058 1 -downs t ream 
TAGGGGTTCTTGCTGGTTTTGAG 



>RXA0058 4 -upstream 

TAGTTGTGCCACCTAAAACGCGAACAGAACCGGAGTCGAGCAGCACCTCCCCGCAAGGGT 
AGAGGGGCTGCTTTTTTGTTTCCTAAATTCACCCCATCCC 

>RXA005 8 4 

ATGCATAGCCCTGAAAGGCAAGAAAAAATGAGTTCTCCAGTCTCACTCGAAAACGCGGCG 
TCAACCAGCAACAAGCGCGTCGTGGCTTTCCACGAGCTGCCTAGCCCTACAGATCTCATC 

G C C G C AAAC C C ACT G AC AC C AAAG C AG GC T T C C AAG GT G GAG C AG GAT C G C C AG G AC AT C 
GCTGATATCTTCGCTGGCGACGATGACCGCCTCGTTGTCGTTGTGGGACCTTGCTCAGTT 
CACGATCCTGAAGCAGCCATCGATTACGCAAACCGCCTGGCTCCGCTGGCAAAGCGCCTT 
GATCAGGACCTCAAGATTGTCATGCGCGTGTACTTCGAGAAGCCTCGCACCATCGTCGGA 
TGGAAGGGATTGATCAATGATCCTCACCTCAACGAAACCTACGACATCCCAGAGGGCTTG 
CGCATTGCGCGCAAAGTGCTTATCGACGTTGTGAACCTTGATCTCCCAGTCGGCTGCGAA 
TTCCTCGAACCAAACAGCCCTCAGTACTACGCCGACACTGTCGCATGGGGAGCAATCGGC 
GCTCGTACCACCGAATCTCAGGTGCACCGCCAGCTGGCTTCTGGGATGTCTATGCCAATT 
GGTTTCAAGAACGGAACTGACGGAAACATCCAGGTTGCAGTCGACGCGGTACAGGCTGCC 
CAGAACCCACACTTCTTCTTCGGAACCTCCGACGACGGCGCGCTGAGCGTCGTGGAGACC 
GCAGGCAACAGCAACTCCCACATCATTTTGCGCGGCGGTACCTCCGGCCCGAATCATGAT 
GCAGCTTCGGTGGAGGCCGTCGTCGAGAAGCTTGGTGAAAACGCTCGTCTCATGATCGAT 
GCTTCCCATGCTAACTCCGGCAAGGAT CATATCCGACAGGTTGAGGTTGTTCGTGAAATC 
GCAGAGCAGATTTCTGGCGGTTCTGAAGCTGTGGCTGGAATCATGATTGAGTCCTTCCTC 
GTTGGTGGCGCACAGAACCTTGATCCTGCGAAATTGCGCATCAATGGCGGTGAAGGCCTG 
GTGTACGGACAGTCTGTGACCGATAAGTGCATCGATATTGACACCACCATCGATTTGCTC 
GCTGAGCTGGCCGCAGCAGTAAGGGAACGCCGAGCAGCAGCCAAG 

>RXA0 058 4 -downstream 
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TAATTAAGGGCGCTAGACTGTTA 
>RXA0 0 6 1 8 -ups t ream 

CCCAACGGGCACCATCATTGATCCGGAAGAGCTAGAGCGCATCGCCAAGTGGTGCGATGA 
CAATGATGCTGTTCTTATCTCTGATGAGGACTACCACGGC 

>RXA00618 

ATGAGCTTTGGTCGTCCGCTGGCAACTGCGCATCAGTTTTCCAAGAACGCCATCGTGGTG 
GGTACCTTGTCCAAGTACTTCTCCATGACGGGTTGGCGCGTGGGTTGGATCATCGTTCCA 
GATGAGCTGGTCACACCGATTGAAAACCTGCAGGCTTCTCTTTCCTTGTGTGCTCCTGCC 
ATCGGGCAGGCTGCGGGACGCGCAGCCTTCACTTTGGAGGCTGGGGCCGAACTTGATGCC 
CACGTTGAAGCGTATCGCGAGGCCCGGGAGGTGTTCGTCGATAAGCTCCCTGAAATCGGG 
CTTGGCACTTTCGCCGACCCGGATGGCGGCCTGTATTTGTGGGTCGATGTTTCTGCATAC 
ACCGATGATTCAGAGGAATGGGCATTGCGTTTGCTCGATGAAGCGGGCGTGGCCGTCGCG 
CCGGGTGTTGATTTTGATCCTGAGGAAGGCCACAAGTGGATTCGTTTGAGCCTGTGCGCG 
T C AAAGG AAG AC ACC AT T G AAGGT G T GC GC AAAATC GG AG AAT T CAT C AAAAAA 

>RXAO 0 61 8 -downstream 
TAGCAGCGACTAGGTTAGTTTCG 



>RXA00 619-upstream 

T C AAAG G AAG AC AC CAT T G AAG G T G T GC G C AAAAT C G GAG AAT T CAT C AAAAAAT AG C AG 
CGACTAGGTTAGTTTCGGTTCGTGGGGAATAATAATTTGC 

>RXA00 619 

GTGGCTGATAAAAAGAAGATCGCAAACGTCCTGTCGAACCGTTACGCCTCCGCGGAACTT 
TCTAACCTGTGGAGTGCCGAAGAGAAGATCATCATGGAGCGCCAGCTCTGGATCGCCGTG 
ATGAAAGCCCAGAAAGATTTGGGAGTTGAGATCCCTGCCGAGGCAATTGAATCCTATGAA 
GCAGTGATCGACCAGGTTGATTTGGCAAGCATCGCCGATCGTGAGCGCGTCACCCGCCAC 
GAT G T G AAG G C C C G CAT C G AAG AAT T C AA T G C AC TGGCTGGC CAT GAG C AC AT C C AC AAG 
GGCATGACCTCCCGCGACCTCACCGAAAATGTTGAACAGCTGCAGATCCACCGCTCCCTT 
GAGCTGGTCCGCAACAAGGGCATTGCAGTTGTTGCAGCTATCGGATCCCGCGCAGCGCAG 
TACCAAAGCCTGGTCATGGCTGGCCGTTCCCACAACGTGGCAGCGCAGGCAACTACCTTG 
GGCAAGCGTTTCGCAACCGCAGCTGATGAAATGCTCGTGGCACTTGAGCGCGTCACCGAA 
CTGCTCAACCGCTACCCACTTCGCGGAATCAAGGGCCCAATGGGAACCGCCCAAGACATG 
CTTGACCTCATGGAAGGCGACGAGGCTCGTCTCTCCGATCTGGAAACCCGCATCGCAGCA 
CACCTCGGCTTTGATCGCGTCTTCGACTCCGTCGGCCAGGTCTACCCACGTTCCCTTGAC 
TTCGATGCAGTATCTGCTCTGGTTCAGCTTGGCTCCGGCCCATCATCGCTGTCCCACACC 
ATTCGTCTCATGGCCGGCACCGAAACTGTTACCGAAGGTTTTAAGGAAGGCCAGGTCGGT 
TCCTCTGCAATGCCTCACAAGATGAACGCTCGCTCCTGTGAGCGCGTGGGCGGCCTGCAG 
GTTATTCTTCGCGGATACCTCACCATGGTTGCTGATCTTTCCGGCCAGCAGTGGAACGAA 
GGCGATGTCTTCTGCTCCGTGATCCGCCGCGTTGCACTGCCAGACGCATTCTTCGCGATT 
GACGGAATGTTTGAAACTTTCCTGACAGTCCTGGATGAATTCGGTGCATTCCCTGCCATG 
ATCGAGCGCGAACTTGAGCGTTACCTGCCATTCCTGGCAACTACCCGTATCCTCATGGCC 
GCTGTCCGCGCAGGCGTTGGCCGCGAAACCGCACACGAAGTAATCAAGGAAAACGCTGTC 
GCGGTTGCCCTCAACATGCGCGAAAATGGCGGTGACCAGGACCTTATCCAGCGCCTCGCT 
GCTGATGAGCGCCTCCCAATGAGCGAAGCTGACCTTGAGGCAGCGCTGGCTGACCGCCAC 
GCCTTCATCGGTGCCGCTGAGTCCCAGGTCTCCCGTGTGCTCGACCGCATTCAGGTGCTT 
GTCGACGCCCACCCCGGCGCCGCAGACTACCGACCAGGTGAGATTCTT 

>RXA00 619-downstream 
TAAAGGTTTTTAACGGCGTTCAC 



>RXA0 0 62 O-upstream 

GGTGATCCATGTCAGGAAGCCAGCGGTGAAACCGGCAGTGAAACCAGCGGTGAATGCTAA 
AAT T T T CC G AAC AC AC C C GAG G GG T C TAG AC T T G CC T AAC 

>RXA00 62 0 

ATGCGTCCTGAACTCTCCCAGTACAAGCACCTGTCGGCAGGCAAGGTCCGTGAGATCTAC 
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GAG AT C G AC G AC AAGC AC A T C C T C AT GGTGGCTTCC GAT C G T AT C T C T G CAT AC GAT T T C 
ATCCTCGATACCGAAATTCCAGACAAGGGTCGAGTGCTCACTGCGATGAGCCAGTTCTTC 
TTCGACACCATCGATTTTCCTAAT CACCTTGCAGGTCCCGCTGATGATCCACGTATCCCA 
GAAGAAGTTTTGGGACGAGCAATGGTGTGCAAGAAGCTCAACATGCTTCCTTTTGAATGC 
GTGGTTCGTGGATACCTCACTGGCTCTGGACTTGTTGAATACAAGCAGACCAGCTCCGTG 
TGTGGAGTTGAGCTCCCAGAAGGCCTCGTTGAATCTTCTCAGCTGCCTGAGCCAATCTTT 
ACCCCAGCCACCAAGGCTGACATCGGCGACCACGACATCAATGTCTCCTTTGACGTTGTT 
GAAGAACGTCTCGGCGAAGCTCGTGCGAACCAGTTGCGCGATGCCTCTATTGCTATTTAC 
AAGGCTGCTGCTGAGATCGCCCGTGACCGTGGCGTCATCCTTGCCGACACCAAATTTGAG 
TTCGGCATCGATGAAGATGGCACCCTCGTGCTTGGTGATGAAGTCCTTACCCCAGATTCC 
TCCCGCTACTGGCCTTTGGAAGGCTATGAAGCAGGATCTGTGCAACCAAGCTTTGATAAG 
CAATTCGTGCGCAACTGGCTCACCGGCCCTAAATCTGGCTGGGACAAGGATTCCGGCTTG 
GAGCCACCAGCTCTGCCAGGTTCCGTTGTTGAGGCAACCCGCGAGCGCTACATCGAGGCC 
TACGAGCTGATTTCTGGTCAGAAGTTCTGCCAGTGGATTGGTTCTTGCGTC 

>RXA0 0 620-downstream 
TAAGCTGCTTGATTTTCCCTAAA 



>RXAO 0 62 4 -upstream 

TCCATGACGTTTTGAATGGAAAATCTCCATTTGTGGAGTTAGAAGAAGACCACTAGTTTT 
CAACAGGACGACAACGGCCGGACATGCGACAATACAATGC 

>RXA00 62 4 

ATGTCCGGCCGTCTTCTTGTTTCAGTTTCTAGTATTTTCGACCAGACCCGATCGGCGGCT 
GACAGGCTCATTTCAGACCTGCGAGCCGACGGCATCGAGGTCTCATTACTTGTCGCACCC 
CGCATCGATGGGGACTGGCGTCTCGCCAAAGACAAAGGGACCCTCGCGTGGATGGAACAA 
CAACGCGAACGCGGCCACGAACTCATCCTCAACGGTTTCGACCAAGCAGTTCAGGGACGT 
CGCTCAGAATTCGCCAACCTTGAACGGCACGAAGCACGTCTTCGCCTTACCGGTGCCATT 
AGGCAAATGCAGAAAATTGGCTTCGAATTCCAAATCTTTGCCCCACCTCGTTGGAGAATG 
TCAGAAGGCACCTTCGCGGTACTCCCAGAATTTGATTTCAACGTCGCCGCCTCGACCAGG 
GGATTACATAACCTCGACACCGGCGAATTCTTGGCGTGTAGAAACCTCTCCGTGGGTGAA 
GGTTTTGGTGCTGCAAAATGGTGGCGCAAGAATGTCATCAAGGCTGTCACTCGTGGAGCG 
GAAAAAGGAAATACAGTGCGCTTGTCCGCATCGGCGCGAAATCTCACCAACCCTAAAGTC 
GCAGCTGACTTCCGGGAAGCTGCATTAGCTGCCTTGGATTTGGGTGCTCAGGTGCAAACC 

TATTCTCAGGCGGCCGCACAACTGGCC 

>RXA0 0 6 2 4 - downst re am 
TAGTTGGGGAGGTTCGGGGCACC 



>RXA00626 

GATCGTGCAGCAGCACGTGCTCACGTAGATGCAGTGCTTGAGGGCGGAAATCCAGTTTTG 
CTGGAGTCCTTCCTTGATGGCCCTGAGGTTTCCCTGTTCTTCCTGGTTGATGGCGAGACG 
GTAGTTCCTCTGCTGCCAGCGCAGGATCACAAGCGTGCGTACGACAACGATGAGGGCCCA 
AACACTGGTGGCATGGGTGCTTATGCGCCGCTTCCTTGGCTGCCTGAAGATGGCGTCCAG 
CGCATTGTCGATGAGGTCTGCGTTCCTGTTGCTCGTGAGATGGTGGCACGTGGTTGCGCG 
TACTCCGGTCTGCTTTACGCAGGTATCGCATGGGGTGCAGAAGGCCCTGCAGTAGTGGAG 
TTCAACTGCCGCTTCGGCGATCCAGAAACCCAGGCTGTACTGGCACTACTGAAGACTCCT 
CTAGCAGTACTGCTCAACGCAGTTGCTACTGGAACCTTGGCAGAGCAGCCAGCACTGGAG 
TGGGAGGATGCTTACGCCCTGACTGTGGTGTTGGCTTCTTACAACTACCCAGAGGCACCT 
CGTACTGGTGATGTCATCCGCAACGCTGATGCAGATAACGTTCTTCACGCTGGTACCGCA 
CTCAATGCTGAAGGCGAGCTGGTCTCTGCGGGCGGTCGTGTTCTTAACGTGATCGGTGTG 
GGTGAGACCCTGGAGGCTGCACGCGATAACGCGTACACCACCATCAAGGACATTGAACTT 
GAGGGAAGCCACTACCGCAGCGATATCGCATTGGCTGCATTAGAGGGTCGTATCTCGATC 

>RXA0 0 62 6-downstream 
TAAAAGCAGTACGCAGATAGGCT 



>RXA0 0 62 7 -upstream 
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GCTGCATTAGAGGGTCGTATCTCGATCTAAAAGCAGTACGCAGATAGGCTTGTCTCTTAT 
GAAGCCAAGCACTAGAAGCAATGTTCAGCCGTTTCGCGTC 

>RXA00 627 

ATGCAGATGTTGGACCGAGTCCACCGTCGCAGGCGCGAAGGCAAAGACACCTTAATGTTC 
TGCGCTGGCCAGCCGTCAACTGGTGCGCCAGAAGCAGTCATCGAAGAAGCAGAGATCGCT 
CTTCGCTCGGGTCCTTTGGGATACACCGAGGTGATTGGTGATCGTGAGTTCCGTGAACGC 
ATCGCCGATTGGCACTCTGCTACTTATGACGTAGACACCAACCCTGACAATGTTATTGTC 
ACCACCGGTTCTTCAGGTGGATTCGTGGCATCGTTTATCGCCACC 

>RXA0 0 62 9-upstream 

TCATTTTAAGGCGCTTTTCGACGCCACTTTCAACCATTTCCGAACCGCCAAGAATACTGG 
AATAGCTTGGATCAAGTTTTGCAGGATAAACTGTGCAACC 

>RXA00 62 9 

ATGCGCATTCTGGTAATCGGCTCGGGCGCCCGTGAGCACGCCCTCCTCCGTGGACTGTCA 
ACTGACCCTGCAACCACTGAACTCCACGTTGCCCCAGGTAACGCTGGTCTTGGATCGATC 
GCAACTGTCCACCCTGGCATCAAGGCTGATGATCCAGAGGCTGTCACTGCGTTGGCTAAA 
GAACTGAACTCTGATCTGGTTGTTATCGGCCCAGAGATCCCTTTGGTTGCGGGTGTTGCT 
GATGCACTTCGCGCGGCGGGTATC 



>RXA00 632-upstream 

TGGACGCTTGCTCTATGTCATGCCTCCATATAT CACCACGTCAGAGCAGTGCGCACAGAT 
CTGCACTGCGCTTCATGCTGCAGTTAAAGGGAAATAAACC 

>RXA0 0 632 

ATGCCATTTTTATTTGTCAGCGGTACCGGAACTGGGGTTGGGAAAACCTTCTCCACAGCC 
GTTTTGGTTCGATACTTAGCCGATCAAGGACACGATGTTCTGCCCGTAAAGCTAGTCCAA 
ACCGGTGAACTTCCAGGCGAGGGAGACATCTTTAACATTGAACGCTTGACTGGAATTGCT 
GGAGAGGAATTTGCTCGTTTCAAAGACCCTCTTGCGCCAAATCTGGCAGCCCGACGAGAG 
GGGGTCGAGCCAATACAGTTTGATCAGATTATCTCGTGGCTTCGTGGTTTTGACGACCCA 
GATCGCATCATTGTGGTGGAGGGCGCTGGTGGCCTGCTGGTCAGATTAGGGGAAGATTTC 
ACCCTGGCAGATGTTGCCTCCGCTTTGAATGCACCCTTAGTGATTGTGACAAGCACCGGA 
TT GGGAAGCCT CAACGCTGCT GAAT T AAGCGTT GAGGC AGCAAACCGCCGAGGACTCAC A 
GTGTTGGGAGTCCTCGGCGGTTCGATCCCTCAAAATCCTGATCTAGCTACGATGCTTAAT 
CTCGAAGAATTTGAGAGAGTCACCGGCGTGCCCTTTTGGGGAGCTTTGCCGGAAGGGTTG 
TCACGGGTGGAGGGGTTCGTCGAAAAGCAATCTTTTCCGGCCCTTGATGCCTTTAAGAAA 

CCGCCGGCAAGG 

>RXA00632-downstream 
TGATCGTGAACACCGTGCCTTCG 



>RXA00 633-upstream 

AAAG C T G C GG T AAT T AAAAACAC T TAG C G C C AAAAAT T GAAC AC T G T T C AAT T AAC C TAT 
TACACTGCAGATATACATCCAAACCAAGTGACGGAGGAAA 

>RXA0 0 633 

ATGGAAAACCCCAGCTTGCGCGAGCTTGATCACCGAAACATCTGGCACCCGTATGCCGCG 
CCGGGCGTGCGCAATAGACTCGTCACCAAAACCGATGGAGTGTTTTTGACGCTGGAAGAT 
GGCAGCACCGTGATTGACGCGATGAGCTCCTGGTGGTCGGCAATTCATGGACACGGACAC 
CCCCGACTGAAAGCTGCCGCCCAAAAACAAATCGACACCAT GAGTCACGTCATGTTTGGC 
G G AC T AAC C C AC GAG CC C G C CAT T AAG C T C AC C C AC AAAC T C C T C AAT C T C AC T G G AAAT 
TCCTTTGACCACGTCTTTTATTCCGATTCGGGCTCGGTCTCAGTGGAGGTCGCCATCAAA 
ATGGCACTGCAGGCCTCCAAAGGACAAGGCCACCCGGAACGGACAAAACTCCTCACCTGG 
CGGTCCGGCTACCACGGAGACACATTCACCGCGATGAGCGTGTGCGACCCAGAAAATGGC 
ATGCATAGCCTCTGGAAAGGCACACTCCCCGAGCAGATTTTCGCCCCCGCCCCACCAGTT 
CGGGGGTCATCGCCGCAGGCGATTTCCGAGTACCTGCGCAGCATGGAATTGCTTATCGAC 
GAGGCGGTCTCCGCAATCATCATCGAACCGATCGTCCAAGGCGCTGGAGGCATGCGCTTT 
CACGATGTCGCACTCATTGAAGGAGTCGCCACACTGTGCAAGAAGCACGATCGTTTCTTG 
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ATCGTCGATGAAATTGCCACTGGTTTCGGCCGCACCGGTGAACTATTTGCCACGTTAAGC 
AATGGCCTACAACCAGACATCATGTGTGTGGGCAAGGCCCTCACCGGTGGATTCATGTCC 
TTCGCCGCTACTTTATGCACGGACAAGGTGGCTCAATTAATCAGCACCCCAAATGGCGGA 
GGTGCGCTGATGCACGGCCCCACTTTTATGGCTAATCCTCTGGCCTGTGCGGTTTCGCAT 
GCTTCATTAGAAAT CATTGAGACCGGCATGTGGCAGAAACAGGTAAAAAGAATCGAAGCC 
GAACTTATCGCAGGCCTTTCCCCACTTCAACACCTTCCAGGGGTTGCCGATGTCCGGGTT 
CTCGGCGCGATTGGTGTCATCGAAATGGAACAAAATGTCAATGTCGAAGAAGCTACTCAG 
GCTGCATTAGATCACGGTGTGTGGATCCGCCCCTTTGGACGCTTGCTCTATGTCATGCCT 
CCATATATCACCACGTCAGAGCAGTGCGCACAGATCTGCACTGCGCTTCATGCTGCAGTT 

AAAGGGAAA 

>RXA0 0 633-downstream 

T AAACCATGCCAT T TT TATT T GT 

>RXA 0 0 6 8 8 - up s t r e am 

q q GG AAC C G C AAT C T T GAT TCTTGTATCTGTTG C AC T G ACC AC AG T G AAGC AG AT T GAGA 
GCCAGCTCCTGCAAAGCAACTACGAAGGACTTCTAAAATA 

>RXA0 0 688 

ATGCGACTCGTACTCCTCGGACCTCCCGGTGCTGGTAAGGGCACCCAGGCTGCAATTCTC 
TCTGAGAAGCTTGGCATTCCTCACATTTCTACTGGCGATCTTTTCCGCGCCAACATTGGC 
GAAGGTACCCCTCTGGGTATCGAGGCCAAGCAGTACATCGACGCTGGCAAGCTGGTTCCA 
ACCGACGTGACTGCACGTATGGTTGCTTCCCGCCTTGCTGAGTCCGATGCTGCAGAAGGC 
TTCCTTTTGGATGGTTTCCCACGCACCGTTGAGCAGGCTGACATCTTGGCTAACCTGCTT 
TCCGAAGCTGGCCAGACCCTCGATGGTGTTGTTAACTACCAGGTTTCTGAAGACGTCGTC 
GTGGAGCGCATGCTGTCCCGTGGTCGCGCTGATGACAACGAAGAGACCATCCGCACCCGT 
CTCGGTGTCTACCGCGACGAGACTGCTCCTCTGATCGATCACTACGGTGACAAGATCATC 
AACATTGAGGCTGAAGGCGAAGTCGAAGAGATCAACGCTCGTACCCTCAAGGCACTGGGC 

AAA 

>RXA0 0 6 8 8 -downs t r earn 
TAAGATTTCTTCTCTAGTGCTGC 

>RXA00708 

ACCGTGGGCAAGGCTGTCCGCGAGTCGGGTGTCCCCCGCGAGGAATTGATTGTTACCAGT 
AAGCTCCCTGGCCGCTTCCATGCTCGCGATCTAGGACGCGTCCGCATTGAGGAAAGTCTA 
TACCGCCTCAACTTAGATTACATCGATCTCCTCTTGATTCACTGGCCTAATCCCAGCAAG 
GATCTCTACGTCGAGGCGTGGGAAACGCTGATTGAAGTCCGCGATGCTGGCCTGGTCAAG 
CACATCGGAGTGTCTAACTTCCTTCCAAATCACATTGATCGCCTGCGCCGCGAAACCGGT 
GAACTGCCGGCCGTTAACCAGATCGAGTTGCACCCCTATTTCCCGCAGGTGGAGCAGGTA 
GATTTCCACGATGAGCTGGGCATCATTACCGAGGCCTGGAGCCCGCTCAGCAACGGTCGC 
GGACTCGTCGAAGAGCCATTGCTCAAGGAAATCGGCGAGCGCTACGGGGTCGGCAGCGGC 
GAAATCGCCCTCGCTTGGCATCACGCCAGGGGAATCGTTCCGATTCCACGCTCCACCAAC 
CCGGCCAGGCAGCGCAGCAACTTGGAGGCGGTAAAGATTTCGCTTATCGACGAAGACGTC 
CAGGCGATTACCGCTTTGGCGCGCAAAAACGGCCGGATCAAAGATCAAGATCCAGCCGTC 

TAT G AAGAAT T C 

>RXAO 07 0 8 -downstream 
TAGATAGTTACATCAAGGTTCCG 

>RXA00717-upstream 

AAGCATCAGTTAAAGCCCCGACTATTAAAATCTCCTAAAATAGGCTAGAATTCACGGGAT 
T C AAT T T CAT AC GT T T T C T C T CAAG AT T AAGGAC ACT T AC 

>RXA00717 

GTGACCCCACCCGCTCGCCGAGATGGCACACCGGACAAGAAGCAGAGCAATCGCTCTGGC 
GGATACCGGTCTTCAGTTCGTGGCTACAAGCCAGGATCATCCCGCCCAAACACACGCCAG 

C AG C C T C AG AAG AAG GAT GAG AT TCTTCTCTC C AAC G C T AAG C C T GC C AAG AAG C AAAAC 
GTAAAATCCGACGACGATTGGTCGATGGGTTTCTTAAACCGCAATGACTCTGACGGAGTT 
CGCCTGCAGAAGGTGCTTGCCCAAGCAGGTGTGGCAT CACGTCGACACGCAGAAATCCTG 
ATTGATCAGGGCCGTGTGGAGGTCAACGATCGTATCGTGACCACCCAGGGCGTGCGCGTG 
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GATCCAAACAACGATGTCATCCGTGTTGACGGCGTCCGCATCCACATCAACGAGGACCTC 
GAGTACTTCGTGCTCAACAAGCCTCGTGGCATGCACTCCACCATGAGCGATGAACTTGGT 
CGCCCATGCGTGGGTGATCTGGTCAGTGAGAAGACTGCATCTGGACAGCGTCTGTTCCAC 
GTCGGTCGCCTCGACGCGGACACCGAAGGTTTGCTGCTGCTCACCAACGATGGTGAGTTG 
GCTAACCGCCTCATGCACCCTAAGTACGAAGTGTCCAAGACTTACCTTGCTACCGTTCGC 
GGTGAAGCAACCAATAAGCTAGTCAGCGCTCTTCGTGATGGCGTGGAGTTGGAAGATGGC 
CCTGCCAAGGCTGACTTTGCGCAGATTATCGACGTATTCCAGGGCAAGTCCTTGTTGCGC 
ATCGAAATCCACGAAGGCCGCAAGCACATTGTGCGACGCCTCTTCGATGAGCTCGGTTTC 
CCAGTCGAGCGCCTCGTGCGCACCAAGCTGCACACCGTTCAGCTTGGTGATCAGAAGCCA 
GGTTCCCTTCGTGCACTGAACTCCTCTGAGCTGACCAGCTTATACAAGGTGGTCCAACTG 

>RXA00717-downstream 

T GAC GG AAAT T T CCAAC AT GC C T 



>RXA007 18 -upstream 

GCACCAAGCTGCACACCGTTCAGCTTGGTGATCAGAAGCCAGGTTCCCTTCGTGCACTGA 
ACTCCTCTGAGCTGACCAGCTTATACAAGGTGGTCCAACT 

>RXA00718 

GTGACGGAAATTTCCAACATGCCTGCCGGTGGCCTCATCGTAGCCATCGACGGGCCGTCT 
GGCACCGGAAAATCCACCACATCCCGCGCGCTCGCAACCCGTCTCTCGGCCAAGTACCTA 
GATACTGGTGCGATGTACCGCGTCGCAACGCTTCATGTGCTTAACCAGGGGATTGACCCT 
GCAGATAGCGCAGCCGTGATCGCTGCAACCGCTGTATTGCCGTTGTCGATTTCTGACGAT 
CCCGCCTCCACTGAGGTGTTGCTCGCGGGCGTCGATGTGCAAAAGGACATCCGCGGACCA 
GAAGTCACCCAAAATGTCTCCGCAGTGTCCGCGATCCCTGAGGTTCGTGAAAACTTGGTG 
GCGTTGCAGCGCGCACTCGCCGCCAAAGCACATCGCTGCGTCGTCGAAGGCAGAGACATC 
GGAACGGCAGTGCTTGTCGACGCGCCCATCAAGGCGTTTCTCACCGCCTCAGCGGAAGTC 
CGCGCCCAGCGACGCTTTGACCAAGACACCGCAGCAGGTCGCGACGTAGATTTCGACGCT 
GTGCTGGCAGATGTTGTTCGCCGCGATGAACTAGATTCCACCCGTGCCGCCTCACCGCTG 
AAAC C AG C AG AT GAT G C AC AC AT C G T G GAC AC C T C T GAT AT GAC CAT G GAT C AAG T AC T T 
GAT CACCTCATC C AC C T AG T G G AAG CCTCCGCT G AAAG GAG C AAC C AG 

>RXA0 07 18 -downstream 

T GAC T G AT AAAC AC ACCAT GC C T 



>RXA007 27-upstream 

TTATTGCACCATGGCAGGTAGTATTTTGCCCAT GATTGAGAGTTTCACCCGATTGCGAAT 
TTCGCAGACACCGCCTCTGAAACGGCTACTGCATAGCACT 

>RXA00727 

TTGCGTTTCCCCAAAATCCCCAAGCGCGCTGTAGCGGCGACCGTCGGCATCGTGGCAACC 
TCATTCACCTTGGCTTCTTGTGTCACCAATGAGGAGCAGGGCAACCCAGATGGCTGGGAG 
CAGATCGTTCCAGATCCTGTACCGGAGATTCAGGCGATGGTTCCCGAAGCTCTGGCTCAG 
CGCGGTGTGCTCACCGCCGGTGCCAACCCACCTTTCCCACCGTTTGAGTTTAAAGATTCC 
GATGGTCAGATTATCGGTGTGGAAATGGACCTCGTGCGTGCAATGGCGGGGGTGATGGGC 
TTGGAGTTCAGCCCTCAGGAGCAGGATTTCTCCCTCATCCTTCCATCGGTTCAAGCTGGC 
ACCCTTGATATCGGAGCCTCTGGCTTCACTGACAACGAGGAACGCCGCGAGAACTTTGAT 
TTCATCGATTTCCTCTTCGCAGGTGTGCAGTGGGCGCAGGCAACTGATCGTGAAACCCCA 
ATCGATCCGGAAAACGCCTGTGGTCTCACCGTTGCTGTACAGCGCACAACCGTGGCAGAG 
ACCGACGATGTCCGTCCTCGCTCAGCTCAATGTGAAGCCGAAGGCAAAGAGCCGATCACC 
ATTTTGTCTTATGAAACCGCAGATACTGCAGCTACCGCATTGATCCTGGGACGCGCAGAC 
GCACTTGCTGCGGACTCCCCTGTTTCAGCTTGGGCTGCAGAGCGCTCCGAAGGCCGCATC 
GAAGTTGTGGGCGATATGTACTTGGCTGCGCCATTTGGTTTCGCATTCCCGTTGGAATCT 
GACCTCACCCCAGCAGCAGCTGCGGCGTTCCAACACTTGATTGACACCGGCGATTACCAG 
CGCATCATGGCGCAATGGGGCATTGAAGAAGGCCTTCTTGATGAGGCCCTGATCAACGAA 

CAGCCACTCAAC 

>RXA0 07 27 -downstream 

T AGAGCC T T CC AGC AAC T AAAAA 
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>RXA0 0 7 6 6 - up s t r e am 

TATGGCGCTTGAACCACAAATAAAGTCTGCACCGACGCCGGTGATCTTAATTGTCGAACC 
CTACGGCGGGTCCATCCGGCAACAAAACCCCAACCTACCA 

>RXA00766 

ATGGTTTTTTGGGACGATGCAGCCTTAACCCGAGGCGATGGCATCTTTGAAACACTCCTC 
ATCCGCGACGGACATGCCTGCAACGTGCGCCGACACGGAGAACGCTTCAAAGCATCGGCA 
GCACTATTGGGACTGCCAGAGCCGATCCTGGAAGACTGGGAAAAAGCCACCCAAATGGGC 
ATCGAATCCTGGTACTCCCACCCCAACGCAGGCGAGGCCTCATGCACCTGGACGCTCAGC 
CGAGGTCGTTCCTCCACGGGGCTGGCCTCAGGATGGTTAACCATCACCCCAGTCTCCTCC 
GACAAACTGGCGCAACGTGAACACGGTGTATCGGTCATGACCAGTTCAAGAGGATATTCC 
ATCGACACCGGCCTCCCCGGAATCGGAAAAGCCACCCGAGGCGAGCTATCTAAAGTGGAA 
CGAACCCCCGCACCATGGCTGACAGTCGGCGCCAAAACACTAGCCTACGCAGCAAACATG 
GCAGCCCTGCGCTACGCCAAATCAAACGGATTCGACGATGTGATCTTCACCGATGGCGAC 
CGCGTTCTAGAAGGCGCCACCTCCACCGTAGTGAGTTTCAAAGGCGACAAAATCCGCACC 
CCTTCACCCGGTGGCGACATTCTCCCCGGAACCACCCAAGCAGCACTCTTTGCACACGCA 
ACCGAAAAAGGATGGCGATGTAAAGAAAAAGACTTAAGCATTGACGATCTTTTCGGAGCC 
GACAGCGTGTGGCTAGTGTCCTCCGTCCGCGGACCAGTTCGGGTGACCAGGCTCGATGGA 
C AC AAAT T AC G G AAAC C AG AC AAT G AAAAAG AAAT C AAG GCGCTGAT T AC C AAAG C T C T G 
GGG 

>RXA0 07 66-downstream 
TAGAGGCTGGCGCTGGGACTTGC 

>RXA0077 0 

GTCACCGGCGGCGGCCTCGCAGGCAACCTCGAGCGGGTTGTCCCAGAAGGGCTCGTCGCA 
GAAATGTCCCGAGCAACTTGGACCCCAGGCCAAATCTTCCGCACCATCTCCTCTGTGGGC 
AAGGTTTCCCGCGAAGAAATGGAAAAGACCTTCAACATGGGTGTCGGCATGGTTGCAGTC 
GTTGCTGAAAAGGACCGCGACCGCGCCCTGGCAATGCTCACCGCACGTCACATTGACTGC 
TGGGAAATCGGAACCGTACGCAACGGTGAAGAGGGAGAGCCTCGCGTGATCCTCAACGGC 
GAGCACCCTGGCTAC 

>RXA0 07 7 0 -downstream 
TAAGCCCAACTGTCTGCTCTAAG 



>RXA0077 9-upstream 

CAGAGGCCACTTCAAGTAGATGTTTCGTAATTGTTTACAGCGTTTACGCAAGCGGTCGAC 
CAACAAAAACAGCACTTCAATGATTGGAGCACCACCCGAC 

>RXA0 077 9 

ATGGGCAATGTGTACAACAACATCACCGAAACCATCGGCCACACCCCACTGGTAAAGCTG 
AACAAGCTCACCGAAGGCCTCGACGCAACTGTCCTGGTCAAGCTTGAGTCATTCAACCCA 
GCAAACTCCGTCAAGGACCGTATCGGTCTGGCCATCGTTGAAGATGCAGAGAAGTCCGGT 
GCACTGAAGCCAGGCGGCACCATCGTTGAAGCAACCTCCGGCAACACCGGTATCGCACTG 
GCAATGGTCGGCGCTGCACGCGGATACAACGTTGTTCTCACCATGCCGGAGACCATGTCC 
AACGAGCGTCGCGTTCTCCTCCGCGCTTACGGTGCAGAGATCGTTCTTACCCCAGGTGCA 
GCAGGCATGCAGGGTGCAAAGGACAAGGCAGACGAAATCGTCGCTGAACGCGAAAACGCA 
GTCCTTGCTCGCCAGTTCGAGAACGAGGCAAACCCACGCGTCAACCGCGACACCACCGCG 
AAGGAAATCCTCGAAGACACCGACGGCACCGTTGATATCTTCGTTGCAAGCTTCGGCACC 
GGCGGAACCGTCACCGGCGTTGGCCAGGTCCTGAAGGAAAACAACGCAGACGTACAGGTC 
TACACCGTCGAGCCAGAAGCGTCCCCACTTCTGACCGCTGGCAAGGCTGGTCCACACAAG 
ATCCAGGGCATCGGCGCAAACTTCATCCCCGAGGTCCTGGACCGCAAGGTTCTCGACGAC 
GTGCTGACCGTCTCCAACGAAGACGCAATCGCATTCTCCCGCAAGCTCGCTACCGAAGAG 
GGCATCCTCGGCGGTATCTCCACCGGCGCAAACATCAAGGCAGCTCTTGACCTTGCAGCA 
AAGCCAGAGAACGCTGGCAAAACCATCGTCACCGTTGTCACCGACTTCGGCGAGCGCTAC 
GT C T C C AC C GT T C T T T AC GAAG AC AT CCG CG AC 

>RXA0077 9-downstream 

T AAT T C T TAGC GACT GT T AACCA 



Appendix A, page 3 6 



Attorney Docket No.: BGM21CP 



>RXA007 80-upstream 

CCTTTTAAGTCCTTCTTTGCCCGTGAATAATTCTCTGGATAGTTTCCACGTGCAGTTAAG 
TCACGCTGTTAGACTTGCCTGCATGCTCTCGACAATAAAA 

>RXA007 8 0 

AT GAT C C G T G AAG AT C T C G C AAAC G C T C G T G AAC AC G AT C C AG C AG C C C G AG G C GAT T T A 
GAAAACGCAGTGGTTTACTCCGGACTCCACGCCATCTGGGCACATCGAGTTGCCAACAGC 
TGGTGGAAATCCGGTTTCCGCGGCCCCGCCCGCGTATTAGCCCAATTCACCCGATTCCTC 
ACCGGCATTGAAATTCACCCCGGTGCCACCATTGGTCGTCGCTTTTTTATTGACCACGGA 
ATGGGAATCGTCATCGGCGAAACCGCTGAAATCGGCGAAGGCGTCATGCTCTACCACGGC 
GTCACCCTCGGCGGACAGGTTCTCACCCAAACCAAGCGCCACCCCACGCTCTGCGACAAC 
GTGACAGTCGGCGCGGGCGCAAAAATCTTAGGTCCCATCACCATCGGCGAAGGCTCCGCA 
ATTGGCGCCAATGCAGTTGTCACCAAAGACGTGCCGGCAGAACACATCGCAGTCGGAATT 
C C T G C GG TAG C AC G C CC AC G T G G C AAG AC AG AG AAG AT C AAGC T C G T C GAT C C G G AC TAT 
T AC ATT 

>RXA0 07 8 0-downstream 
TAAGAACAGTTAGCGCCCTACCT 

>RXA008 38-upstream 

TCGTCTAATAGTGCTGCCAATCCACCGGCCATTGATGACTCCTTTGTAGAGAAGGGGTAG 
TGCTTACAAATCTTATCTGTGCTCAGGCAAGATAGCAGGT 

>RXA008 38 

ATGAAAATTGCGATCGTTGGCGCTGGTGCAGTTGGTGGATATTTCGGAGCGTTGTTACAA 
GAATCTGGT GC AGAT ATCACGAT GGT TGCACGT GGACGAAC ATT AGAAGCCT TGAAGT CT 
AAAGGACTCCACATCAACGATGCAAGAGGCGAACGCTACGTACCAATTCCTGCAGTTGCG 
AGCGTGCAAGAACTAAAAGATGCAGATGTAGTGATGATTGCTACTAAAGCATTATCGCGG 
TCTTTAGATCTCGCTGAACTTTTGGGTGGGATACCTGCGAATTCGGTGGTCGCGATTACT 
CAGAATTCGATTGAATCTGCTGATCTAGCAGCGAAGAGTATCGGTGCTGATCGTGTGTGG 
CCTGGTGTGGTTCGTGGGTTCTTTGTTCATGAGGGGCCAGCCTCAGTGTCATACAAGGGA 
GGCCCACTGTCCTACACGTTTGGTGATTCTGGTGAACTTTCTAGGCAATTCGCAAGCACT 
CTTGAACAGGCCGGTATTGACGGAGTTCTGCATCCCGATATTTTGGTGGATGTGTGGGAG 
AAAGCCATGTTCGTAGAGGTTTTCGGCGGGTTGGGGGCTTTCGTCGAAAAGCAATTAGGT 
ACCTTGCGTACGCATTTTAGGGCTTCCCTGGAAGCCTTGATGGAAGAGGTGGCTGAGGTG 
GCTCGCGCGGCAGGTGTTGCGTTGCCGAGCGATGCGGTGGAGCGCACCATGAATTTTGCG 
GATCGGATGCCTGAGAATTCGACGAGTTCGATGCAGCGTGATTTGGCCGCGGGAGTGGCT 
AGTGAGCTTGAGGCTCAGACAGGTGCAATTGTGCGGGCAGCGCACAAAGTGGGTGTGAAA 
ACTCCGCTTCATGACCTTATTTATGCTGGTCTTAAGCTGAAAGAAGAGGAAAATTCACTT 

>RXA0 0 8 3 8 - do wn s t r e am 
TAGGGATAGAATCAAGATCCATG 

>RXA008 63-upstream 

AACGGTCAGTTAGGTATGGATATCAGCACCTTCTGAACGGGTACGTCTAGACTGGTGGGC 
GTTTGAAAAACTCTTCGCCCCACGAAAATGAAGGAGCATA 

>RXA0 08 6 3 

ATGGGAATCAAGGTTGGCGTTCTCGGAGCCAAAGGCCGTGTTGGTCAAACTATTGTGGCA 
GCAGTCAATGAGTCCGACGATCTGGAGCTTGTTGCAGAGATCGGCGTCGACGATGATTTG 
AGCCTTCTGGTAGACAACGGCGCTGAAGTTGTCGTTGACTTCACCACTCCTAACGCTGTG 
ATGGGCAACCTGGAGTTCTGCATCAACAACGGCATTTCTGCGGTTGTTGGAACCACGGGC 
TTCGATGATGCTCGTTTGGAGCAGGTTCGCGACTGGCTTGAAGGAAAAGACAATGTCGGT 
GTTCTGATCGCACCTAACTTTGCTATCTCTGCGGTGTTGACCATGGTCTTTTCCAAGCAG 
GCTGCCCGCTTCTTCGAATCAGCTGAAGTTATTGAGCTGCACCACCCCAACAAGCTGGAT 
GCACCTTCAGGCACCGCGATCCACACTGCTCAGGGCATTGCTGCGGCACGCAAAGAAGCA 
GGCATGGACGCACAGCCAGATGCGACCGAGCAGGCACTTGAGGGTTCCCGTGGCGCAAGC 
GTAGATGGAATCCCGGTTCATGCAGTCCGCATGTCCGGCATGGTTGCTCACGAGCAAGTT 
AT C T T T G G C AC C C AGGG T C AGAC C T T G ACC ATCAAG CAGGAC T C C TAT GAT C G CAAC T C A 
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TTTGCACCAGGTGTCTTGGTGGGTGTGCGCAACATTGCACAGCACCCAGGCCTAGTCGTA 
GGACTTGAGCATTACCTAGGCCTG 

>RXA00 8 63-downstream 
TAAAGGCTCATTTCAGCAGCGGG 



>RXA00 8 64 -upstream 

ACAGCACCCAGGCCTAGTCGTAGGACTTGAGCATTACCTAGGCCTGTAAAGGCTCATTTC 
AGCAGCGGGTGGAATTTTTTAAAAGGAGCGTTTAAAGGCT 

>RXA008 64 

GTGGCCGAACAAGTTAAATTGAGCGTGGAGTTGATAGCGTGCAGTTCTTTTACTCCACCC 
GCTGATGTTGAGTGGTCAACTGATGTTGAGGGCGCGGAAGCACTCGTCGAGTTTGCGGGT 
CGTGCCTGCTACGAAACTTTTGATAAGCCGAACCCTCGAACTGCTTCCAATGCTGCGTAT 
CTGCGCCACATCATGGAAGTGGGGCACACTGCTTTGCTTGAGCATGCCAATGCCACGATG 
TATATCCGAGGCATTTCTCGGTCCGCGACCCATGAATTGGTCCGACACCGCCATTTTTCC 
TTCTCTCAACTGTCTCAGCGTTTCGTGCACAGCGGAGAATCGGAAGTAGTGGTGCCCACT 
CTCATCGATGAAGATCCGCAGTTGCGTGAACTTTTCATGCACGCCATGGATGAGTCTCGG 
TTCGCTTTCAATGAGCTGCTTAATGCGCTGGAAGAAAAACTTGGCGATGAACCGAATGCA 
CTTTTAAGGAAAAAGCAGGCTCGTCAAGCAGCTCGCGCTGTGCTGCCCAACGCTACAGAG 
TCCAGAATCGTGGTGTCTGGAAACTTCCGCACCTGGAGGCATTTCATTGGCAT GCGAGCC 
AGTGAACATGCAGACGTCGAAATCCGCGAAGTAGCGGTAGAATGTTTAAGAAAGCTGCAG 
GTAGCAGCGCCAACTGTTTTCGGTGATTTTGAGATTGAAACTTTGGCAGACGGATCGCAA 
ATGGCAACAAGCCCGTATGTCATGGACTTT 

>RXA0 08 64 -downstream 
TAAC G CAAAGCT C AC ACC C AC GA 

>RXA008 65-upstream 

TTATCGGAATGTGGCTTGGGCGATTGTTATGCAAAAGTTGTTAGGTTTTTTGCGGGGTTG 
TTTAACCCCCAAATGAGGGAAGAAGGTAACCTTGAACTCT 

>RXA008 65 

ATGAGCACAGGTTTAACAGCTAAGACCGGAGTAGAGCACTTCGGCACCGTTGGAGTAGCA 
ATGGTTACTCCATTCACGGAATCCGGAGACATCGATATCGCTGCTGGCCGCGAAGTCGCG 
GCTTATTTGGTTGATAAGGGCTTGGATTCTTTGGTTCTCGCGGGCACCACTGGTGAATCC 
CCAACGACAACCGCCGCTGAAAAACTAGAACTGCTCAAGGCCGTTCGTGAGGAAGTTGGG 
GATCGGGCGAAGCTCATCGCCGGTGTCGGAACCAACAACACGCGGACATCTGTGGAACTT 
GCGGAAGCTGCTGCTTCTGCTGGCGCAGACGGCCTTTTAGTTGTAACTCCTTATTACTCC 
AAGCCGAGCCAAGAGGGATTGCTGGCGCACTTCGGTGCAATTGCTGCAGCAACAGAGGTT 
CCAATTTGTCTCTATGACATTCCTGGTCGGTCAGGTATTCCAATTGAGTCTGATACCATG 
AGACGCCTGAGTGAATTACCTACGATTTTGGCGGTCAAGGACGCCAAGGGTGACCTCGTT 
GCAGCCACGTCATTGAT CAAAGAAACGGGACTTGCCTGGTATTCAGGCGAT GACCCACTA 
AACCTTGTTTGGCTTGCTTTGGGCGGATCAGGTTTCATTTCCGTAATTGGACATGCAGCC 
CCCACAGCATTACGTGAGTTGTACACAAGCTTCGAGGAAGGCGACCTCGTCCGTGCGCGG 
GAAATCAACGCCAAACTATCACCGCTGGTAGCTGCCCAAGGTCGCTTGGGTGGAGTCAGC 
TTGGCAAAAGCTGCTCTGCGTCTGCAGGGCATCAACGTAGGAGATCCTCGACTTCCAATT 
AT GG C T C C AAAT G AGC AGG AAC T T GAG G C T C T C C G AGAAG AC AT G AAAAAAG C T GG AG T T 
CTA 

>RXA008 65-downstream 

T AAAT AT GAAT GAT T C C C G AAAT 

>RXA00 8 67 

TTCGGCGACATGGACTTCAAGGTTGCCGGCACCGCAGACTTCATCACCGCACTTCAGCTG 
GACACCAAGCTGGACGGCATTCCTTCCAAGGTGCTCTCCGATGCGCTTGAGCAGGCACGC 

GAT GC C CG AC T G AC CAT C C T GAAC AC CAT G G C T GAT G T CAT C AAC G GAC C T GAT GAGAT G 
AGCAAGTTCGCTCCTCGCATCACCACCGTGAAGATCCCAGTGGCAAAGATCGGTGAGCTG 
ATCGGACCAAAGGGTAAGAACATCAACGCTCTTACCGAAGAGACCGGCGCAAACATCTCC 
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ATCGAAGATGACGGCACCGTGTTCATCTCTGCAGCTGACGGCGCATCTGCTGAAGCGGCG 
ATCGAAAAGATCAACGCTCTGGCGAACCCACAGCTGCCAAAGGTTGGCGAGCGCTTCCTC 
GGAACCGTCGTCAAGACCACCGCATTCGGAGCATTCGTTTCCTTGCTCCCAGGCCGCGAC 
GGCCTTGTTCACATCTCCAAGCTGGGTAACGGCAAGCGAGTAGAAAAGGTCGACGATGTG 
GTGAAGGTTGGCGAGAAGATTCAGGTCGAAATCGCTGACATCGACAACCGCGGCAAGATC 
TCCTTGGTCCCAGTTGTTGAAGAGGAC 

>RXA00 8 67 -downstream 
TAATTAGTTCTGGCTAGATCGGG 

>RXA0087 3 

ACTGCCCAATGGGGTATTTTCCTGCGTAATCATGATGAGCTCACCCTTGAAATGGTCTCC 
GATGAGGAACGCAGCTACATGTACTCCCAATTCGCCTCCGAACCTCGCATGCGCGCCAAC 
GTAGGAATCCGCAGGCGCCTTTCCCCACTGCTTGAAGGCGACCGCAACCAGCTGGAACTC 
CTTCACGGTTTGTTGCTGTCTCTACCTGGCTCACCCGTGTTGTATTACGGTGATGAAATT 
GGCATGGGCGACAATATCTGGCTCCACGACCGCGACGGAGTGCGCACCCCCATGCAGTGG 
TCCAACGACCGCAACGGTGGTTTCTCCAAAGCTGATCCTGAACGCCTGTACCTTCCAGGG 
ATCCAAAATGATCAATACGGCTACGCCCAAGTAAACGTGGAAAGCCAACTCAACCGCGAA 
AACTCCCTGCTGCGCTGGCTCCGAAACCAAATCCTTATCCGCAAGCAGTACCGCGCATTT 
GGTGCCGGAACCTACCGTGAAGTGTCCTCCACCAATGAGTCAGTGTTGACATTTTTACGA 
GAAC ACAAGGGCC AAAC C AT TTTGTGTGT CAACAAC AT GAGCAAAT AT C CT C AGGC AGT C 
TCGCTTGATTTGCGTGAATTTGCAGGACACACCCCTCGAGAGATGTCGGGCGGGCAGCTG 
TTCCCTACCATTGCTGAACGGGAGTGGATTGTCACTTTAGCCCCTCACGGATTCTTCTGG 
TTTGATCTCACCGCCGATGAAAAGGACGATATGGAA 

>RXA0 08 7 3 -downstream 

T GAG C A T T G G C C AAC AC AT CAT C 

>RXA0 08 8 4-upstream 

CATCTTCCGTTTCATACCCTGCACTCTACCCTGTTCTTAGGAATTCGCTATGTTTAACAT 
CAATTAAT CATGTATAGGGGGCAGGCACTAGGCTTGGGGC 

>RXA0 08 8 4 

ATGTCAGTTTTTGGTGTGTATATTCATGTGCCGTTTTGTTCAACTCGGTGCGGTTATTGC 
GATTTCAACACCTATACTGCTGGGGAATTAGGTAGTACTGCAGGCCCGGACACCTATCTT 
GACTCGTTGGAAGTTGAGTTGGAGATGGCTGTGGCTTCGCTGGATAATCCTCGGCAGGCG 
GAAACTATCTTTATTGGCGGGGGTACCCCGTCGTTGATTGGTGCGGACGGTTTGGCCAGG 
GTTTTGGGGGCTGTGCGCAATACTTTTGGCATTGCGGATGGTGCGGAAGTCACCACGGAG 
TCCAATCCGGAGTCTACCTCGCCTGAGTTTTTTGATGGCCTGCGTGAGGCGGGCTACAAC 
AGGATTTCGTTAGGGATGCAGTCGGCGTCGTCAAGCGTTTTGAAGGTGCTGGACCGCACG 
CACACCCCAGGGCGCCCGGTGGCGGCGGCCAAGGAGGCACGTGAGGCGGGGTTTGAGCAT 
GTCAATTTGGACATGATTTATGGCACGCCGACAGAGACCGATGATGATGTCCGCAAGACG 
CTGAATGCGGTGCTCGAAGCGAACGTGGATCACGTGTCTGCCTATTCCTTGATCGTGAAA 
GATGGCACGGCGATGGCGCGCAAGGTGCACAAGGGCGAGCTGCCAGCGCCGGACGAGGAT 
GTCTACGCTGATCGTTTTGAGCTTATCGACGCTCGCCTGCGCTCAGCTGGTTTCGATTGG 
TACGAGGTGTCCAACTGGGCGAAACCCGGCGGAGAATGCAAGCACAACATGGGCTATTGG 
GTCGACGGCGACTGGTGGGGCGCGGGCCCGGGCGCGCACTCGCACATCGGCGACCGCCGC 
TTCTACAACATCAAGCACCCAGCGCGTTACTCCGCGCAGATTGCGGCCGGCGAGCTGCCC 
ATTAAGGAAACAGAGCGGCTGACGGCGGAAGATCACCACACCGAGCGCGTCATGCTTGGT 
TTGCGCCTGAAACAAGGCGTGCCGCTGAACCTTTTCGCACCCGCAGCGCGCCCGGTCATC 
GACCGTCATATCGCAGGGGGCCTGCTGCACGTCAATGCGCTGGGCAACCTGGCGGTGACC 
GATGCGGGACGTTTGCTTGCCGACGGCATCATCGCCGACATTTTGCTTAGTGAAGAAGAC 

>RXA0 08 8 4 -downstream 
TAAATATTTAGTAGGGTTACAGA 

>RXA008 91-upstream 

TCAATATTCCGAAGAAAACCGCGCAGCTCTCTCACTAGTCTCAGGTGAGGCGAAAGTGGT 
GAAAGACCCGCTACGCATGGTGCGCCTGGCTTTTTAGAAT 

>RXA00891 
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GTGCTGCAAACCTCCTGGCATTTCTCTATCCTGGCAGGCATGACTGATACCTCTCCGTTG 
AATTCTCAGCCGAGTGCAGATCACCACCCTGATCACGCGGCTCGCCCAGTTCTTGATGCC 
CACGGCTTGATCGTTGAGCACGAATCGGAAGAGTTTCCAGTCCCCGCACCCGCTCCCGGT 
G AAC AG C C C T G GG AG AAGAAAAAC C G C GAG T GG T AC AAAG AC GC C G T T T T C T AC G AAG T G 
CTGGTTCGTGCCTTCTACGATCCAGAAGGCAACGGAGTCGGATCGTTGAAAGGCCTGACC 
GAAAAACTGGATTACATCCAGTGGCTCGGCGTGGATTGCATTTGGATCCCACCGTTTTAT 
GATTCCCCACTGCGCGACGGCGGTTACGATATCCGCAACTTCCGTGAAATCCTGCCCGAA 
TTCGGCACCGTCGATGACTTCGTGGAACTCGTTGACCACGCCCACCGCCGTGGCCTGCGT 
GTTATCACCGACTTGGTCATGAATCACACCTCCGACCAGCACGCATGGTTCCAAGAATCC 
CGGCGCGACCCAACCGGCCCCTACGGAGATTTCTATGTGTGGAGCGATGATCCCACCCTG 
TACAACGAAGCCCGCATCATCTTTGTAGATACAGAAGAATCCAACTGGACCTATGATCCG 
GTGCGTGGCCAGTACTTCTGGCACCGCTTCTTCTCCCACCAACCAGACCTCAACTACGAC 
AACCCCGCAGTCCAAGAGGCCATGCTAGATGTCTTGCGTTTCTGGCTGGACCTGGGACTT 
GATGGTTTCCGACTAGATGCCGTTCCTTATCTTTTTGAACGCGAAGGCACCAACGGCGAA 
AACC T C AAAGAAAC CC AC GAT T T C C T C AAAC TGTGTCGCTCTGT CAT T GAG AAG G AAT AC 
CCCGGCCGAATCCTGCTCGCAGAAGCCAACCAATGGCCCCAAGATGTGGTCGAATACTTC 
GGTGAAAAAGACAAAGGCGATGAATGCCACATGGCCTTCCAC 



>RXA0095 2-upstream 

CATCCTCGTCTCCCTATCCGGCCGTGGCGACAAGGACGTTGACCACGTGCGCCGCACCCT 
C G AAG AAAAT C C AG AAC T GAT C C T G AAG G AC AAC C G 

>RXA00952 

ATGAGCCGTTACGACGATCTTTTTGCACGCCTCGACACGGCAGGGGAGGGCGCCTTTGTT 
CCCTTCATCATGCTGAGCGACCCTTCACCAGAGGAGGCTTTCCAGATCATCTCCACAGCA 
ATCGAAGCTGGCGCAGATGCACTGGAACTTGGCGTACCTTTCTCCGACCCAGTTGCCGAT 
GGCCCCACCGTCGCGGAATCCCACCTCCGCGCACTCGACGGCGGCGCCACCGTAGACAGC 
GCACTCGAGCAGATCAAGCGCGTGCGCGCAGCCTACCCAGAGGTTCCCATCGGAATGCTC 
ATCTACGGCAACGTTCCTTTCACCCGTGGCTTGGATCGCTTCTACCAAGAGTTCGCTGAA 
GCTGGCGCAGACTCCATCCTCCTGCCAGACGTCCCAGTCCGAGAAGGCGCACCGTTTTCT 
GCAGCAGCTGCAGCAGCCGGAATTGATCCCATTTACATCGCTCCGGCCAACGCCAGCGAG 
AAAACCCTCGAGGGTGTCTCCGCCGCATCAAAGGGCTACATCTACGCCATCTCCCGCGAC 
GGCGTCACCGGCACCGAACGTGAATCATCCACCGACGGCCTGTCCGCAGTGGTGGACAAC 
ATCAAGAAATTTGATGGCGCACCCATCCTCTTGGGCTTCGGCATCTCATCCCCTCAGCAC 
GTGGCAGACGCGATTGCAGCGGGTGCTTCCGGTGCGATCACGGGTTCCGCGATCACCAAG 
AT CAT T G C T T CC C AC T G CG AAG GT GAG C AC C CG AACC C GT C C AC CAT T C GAG AT AT GG AC 
GGTTTGAAGAAGGATCTCACTGAGTTCATCTCTGCGATGAAGGCAGCGACCAAGAAGGTT 

>RXA00 952-downstream 
TAGGCCTTTAAATGTGGCAATGT 

>RXA00 95 4 

TTCCTGTTCGCACCTGCGTACAACCCTGCGATTGCGCATGTGCAGCCGGTTCGCCAGGCG 
CTGAAATTCCCCACCATCTTCAACACGCTTGGACCATTGCTGTCCCCGGCGCGCCCGGAG 
CGTCAGATCATGGGCGTGGCCAATGCCAATCATGGACAGCTCATCGCCGAGGTCTTCCGC 
GAGTTGGGCCGTACACGCGCGCTTGTTGTGCATGGCGCAGGCACCGATGAGATCGCAGTC 
CACGGCACCACCTTGGTGTGGGAGCTTAAAGAAGACGGCACCATCGAGCATTACACCATC 
GAGCCTGAGGACCTTGGCCTTGGCCGCTACACCCTTGAGGATCTCGTAGGTGGCCTCGGC 
ACTGAGAACGCCGAAGCTATGCGCGCTACTTTCGCGGGCACCGGCCCTGATGCACACCGT 
GATGCGTTGGCTGCGTCCGCAGGTGCGATGTTCTACCTCAACGGCGATGTCGACTCCTTG 
AAAGATGGTGCACAAAAGGCGCTTTCCTTGCTTGCCGACGGCACCACCCAGGCATGGTTG 
GCCAAGCAC GAAGAGA T C GAT T AC T CAGAAAAGG AGT C T T C CAAT G AC 

>RXA0 095 4 -downstream 
TAGTAATAATCTGCCCACAGTGT 



>RXA00955-upstream 

GATGGTGCACAAAAGGCGCTTTCCTTGCTTGCCGACGGCACCACCCAGGCATGGTTGGCC 
AAG C A C G AAG AG AT CGATTACT C AG AAAAG GAG T C T T C C A 
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>RXA00 955 

ATGACTAGTAATAATCTGCCCACAGTGTTGGAAAGCATCGTCGAGGGTCGTCGCGGACAC 
CTGGAGGAAATTCGCGCTCGCATCGCTCACGTGGATGTGGATGCGCTTCCAAAATCCACC 
CGTTCTCTGTTTGATTCCCTCAACCAGGGTAGGGGAGGGGCGCGTTTCATCATGGAGTGC 
AAGTCCGCATCGCCTTCTTTGGGAATGATTCGTGAGCACTACCAGCCGGGTGAAATCGCT 
CGCGTGTACTCTCGCTACGCCAGCGGCATTTCCGTGCTGTGCGAGCCGGATCGTTTTGGT 
GGCGATTACGATCACCTCGCTACCGTTGCCGCTACCTCTCATCTTCCGGTGCTGTGCAAA 
GACTTCATCATTGATCCTGTCCAGGTACACGCGGCGCGTTACTTTGGTGCTGATGCCATC 
CTGCTCATGCTCTCTGTGCTTGATGATGAAGAGTACGCAGCACTCGCTGCCGAGGCTGCG 
CGTTTTGATCTGGATATCCTCACCGAGGTTATTGATGAGGAGGAAGTCGCCCGCGCCATC 
AAGCTGGGTGCGAAGATCTTTGGCGTCAACCACCGCAACCTGCATGATCTGTCCATTGAT 
TTGGATCGTTCACGTCGCCTGTCCAAGCTCATTCCAGCAGATGCCGTGCTCGTGTCTGAG 
TCTGGCGTGCGCGATACCGAAACCGTCCGCCAGCTAGGTGGGCACTCCAATGCATTCCTC 
GTTGGCTCCCAGCTGACCAGCCAGGAAAACGTCGATCTGGCAGCCCGCGAATTAGTCTAC 
GGCCCCAACAAAGTCTGCGGACTCACCTCACCAAGTGCAGCACAAACCGCTCGCGCAGCG 
GGTGCGGTCTACGGCGGGCTCATCTTCGAAGAGGCATCGCCACGCAATGTTTCACGTGAA 
ACATTGCAAAAAATCATCGCCGCAGAGCCCAACCTGCGCTACGTCGCGGTCAGCCGTCGC 
ACCTCCGGGTACAAGGATTTGCTTGTCGACGGCATCTTCGCCGTACAAATCCACGCCCCA 
CTGCAGGACAGCGTCGAAGCAGAAAAGGCATTGATCGCCGCCGTTCGTGAAGAGGTTGGA 
CCGCAGGTCCAGGTCTGGCGCGCGATCTCGATGTCCAGCCCCTTGGGGGCTGAAGTGGCA 
GCTGCGGTGGAGGGTGACGTCGATAAGCTAATTCTTGATGCCCAT GAAGGTGGCAGCGGG 
GAAGTATTCGACTGGGCTACGGTGCCGGCCGCTGTGAAGGCAAAGTCTTTGCTCGCGGGA 
GGCATCTCTCCGGACAACGCTGCGCAGGCACTCGCTGTGGGCTGCGCAGGTTTGGACATC 
AACTCTGGCGTGGAATACCCCGCCGGTGCAGGCACGTGGGCTGGGGCGAAAGACGCCGGC 
GCGCTGCT G AAAAT T T T AGC GAC CAT C T C CAC AT T CC AT T AC 

>RXA00 955-downstream 
TAAAGGTTTAAATAGGATCATGA 



>RXA00 95 6-upstream 

GCCGGTGCAGGCACGTGGGCTGGGGCGAAAGACGCCGGCGCGCTGCTGAAAATTTTAGCG 
ACCATCTCCACATTCCATTACTAAAGGTTTAAATAGGATC 

>RXA0 095 6 

ATGACTGAAAAAGAAAACTTGGGCGGCTCCACGCTGCTGCCTGCATACTTCGGTGAATTC 
GGCGGCCAGTTCGTCGCGGAATCCCTCCTGCCTGCTCTCGACCAGCTGGAGAAGGCCTTC 
GTTGACGCGACCAACAGCCCAGAGTTCCGCGAAGAACTCGGCGGCTACCTCCGCGATTAC 
CTCGGCCGCCCAACCCCGCTGACCGAATGCTCCAACCTGCCACTCGCAGGCGAAGGCAAA 
GGCTTTGCGCGGATCTTCCTCAAGCGCGAAGACCTCGTCCACGGCGGTGCACACAAAACT 
AACCAGGTGATCGGCCAGGTGCTGCTTGCCAAGCGCATGGGCAAAACCCGCATCATCGCA 
GAGACCGGCGCAGGCCAGCACGGCACCGCCACCGCTCTCGCATGTGCGCTCATGGGCCTC 
GAGTGCGTTGTCTACATGGGCGCCAAGGACGTTGCCCGCCAGCAGCCCAACGTCTACCGC 
ATGCAGCTGCACGGCGCGAAGGTCATCCCCGTGGAATCTGGTTCCGGCACCCTGAAGGAC 
GCCGTGAATGAAGCGCTGCGCGATTGGACCGCAACCTTCCACGAGTCCCACTACCTTCTC 
GGCACCCCCGCCGGCCCGCACCCATTCCCAACCATCGTGCGTGAATTCCACAAGGTGATC 
TCTGAGGAAGCCAAGGCACAGATGCTAGAGCGCACCGGCAAGCTTCCCGACGTTGTGGTC 
GCCTGTGTCGGTGGTGGCTCCAACGCCATCGGCATGTTCGCAGACTTCATTGACGATGAA 
GGTGTAGAGCTCGTCGGCGCTGAGCCAGCCGGTGAAGGCCTCGACTCCGGCAAGCACGGC 
GCAACCATCACCAACGGTCAGATCGGCATCCTGCACGGCACCCGTTCCTACCTGATGCGC 
AACTCCGACGGCCAAGTGGAAGAGTCCTACTCCATCTCCGCCGGACTTGATTACCCAGGC 
GTCGGCCCACAGCACGCACACCTGCACGCCACCGGCCGCGCCACCTACGTTGGTATCACC 
GACGCCGAAGCCCTCCAAGCATTCCAGTACCTCGCCCGCTACGAAGGCATCATCCCCGCA 
CTGGAATCCTCACACGCGTTCGCCTACGCACTCAAGCGCGCCAAGACCGCC 



>RXA00957 

GATTTCTTAGAAACCTTTGAAACGCTCCCCGCTGTCGAGGAGAGCGTCAACACTTACCCC 
GATTACCAGTTCGTCCTCGCGGAAATCGTCCTGGACAT CAATCACCAGGACCAGACCGCC 
AAACTCGCCGGCGTCTCCAACGCCCCAGGCGAGCTCGAGGCCGAGCTCAACAAGCTTTCA 
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TTGCTTATCGACGCCGCCCTCCCCGCAACCGAACACGCCTACCAAACCACCCCTCACGAC 
GGCGACACTCTTCGCGTTGTGGCTGATATTCCCGATGCTCAGTTCCGCACCCAGATCAAT 
G AG C T G AAAG AAAAC A T T T AC AAC GG T GAC A T C T AC C AAG TTGTCCCGGCGCG C AC T T T C 
ACCGCACCATGTCCTGATGCATTCGCTGCTTATCTGCAGCTGCGTGCCACCAACCCGTCG 
CCGTACATGTTCTATATCCGTGGCCTCAACGAAGGCCGCTCCTATGAACTTTTTGGCGCA 
TCCCCTGAGTCCAACCTCAAGTTCACCGCTGCTAACCGTGAGCTGCAGCTGTACCCAATC 
GCAGGTACCCGCCCCCGTGGACTCAACCCAGATGGCTCCATCAACGATGAGCTAGATATC 
CGCAATGAGTTGGATATGCGCACTGATGCCAAAGAGATCGCGGAGCACACCATGCTTGTC 
GATCTCGCCCGCAACGACCTGGCCCGCGTCTCGGTCCCAGCGTCGCGCCGGGTTGCGGAT 
CTTTTGCAGGTGGATCGCTATTCCCGCGTGATGCACTTGGTGTCCCGTGTGACGGCGACG 
TTGGACCCAGAGCTTGATGCTTTGGACGCCTATCGGGCGTGCATGAATATGGGCACGTTG 
ACCGGCGCTCCGAAGTTGCGCGCTATGGAGCTGTTGCGCGGCGTCGAAAAGCGCAGGCGT 
GGTTCTTATGGTGGGGCAGTGGGGTACCTGCGCGGCAATGGCGATATGGATAATTGCATT 
GTTATTCGTTCGGCGTTTGTCCAGGATGGTGTGGCTGCTGTGCAGGCTGGTGCTGGTGTG 
GTCCGCGATTCTAATCCTCAATCTGAAGCCGATGAGACGTTGCACAAGGCGTATGCCGTG 
TTGAATGCCATTGCGCTTGCTGCTGGTTCCACTTTGGAGGTCATCCGA 

>RXA0 0 95 7 -downstream 
TGACACACGTTGTTCTCATTGAT 



>RXA00958-upstream 

ATTCTAATCCTCAATCTGAAGCCGATGAGACGTTGCACAAGGCGTATGCCGTGTTGAAIG 
CCATTGCGCTTGCTGCTGGTTCCACTTTGGAGGTCATCCG 

>RXA0 0 958 

ATGACACACGTTGTTCTCATTGATAATCACGATTCTTTTGTCTACAACCTGGTGGATGCG 
TTCGCCGTGGCCGGTTATAAGTGCACGGTGTTCCGCAATACGGTGCCAGTGGAAACCATT 
TTGGCAGCCAACCCGGACCTGATCTGCCTTTCACCTGGACCTGGTTACCCTGCCGATGCG 
GGCAACATGATGGCGCTGATCGAGCGCACACTCGGCCAGATTCCTTTACTGGGTATTTGC 
CTCGGCTACCAGGCACTCATCGAATACCACGGCGGCAAGGTTGAGCCTTGTGGCCCTGTG 
CACGGCACCACCGACAACATGATCCTTACTGATGCAGGTGTGCAGAGCCCTGTTTTTGCA 
GGTCTTGCCACTGATGTTGAGCCTGATCATCCAGAAATCCCAGGCCGCAAGGTTCCAATT 
GGCCGTTATCACTCACTGGGCTGCGTGGTTGCCCCAGACGGTATTGAATCACTAGGTACC 
TGTTCCTCGGAGATTGGTGATGTCATCATGGCGGCACGCACCACCGATGGAAAGGCCATT 
GGCCTGCAGTTTCACCCTGAGTCAGTGCTAAGCCCAACGGGTCCTGTCATTTTGTCCCGC 
TGTGTCGAACAGCTTCTCGCGAAC 

>RXA0 0 95 8 -downstream 

T AAT AAAAAAAG GAT T T GAT T C A 



>RXA00 97 0-upstream 

GAATCTGATCTTTCCCGCACCGTTGAACTGCTGAAGGCTAAGCCTGTTGTTAAGGCAATC 
AACAGTGTGATCCGCCTCGAAAGGGACTAATTTTACTGAC 

>RXA00970 

ATGGCAATTGAACTGAACGTCGGTCGTAAGGTTACCGTCACGGTACCTGGATCTTCTGCA 
AACCTCGGACCTGGCTTTGACACTTTAGGTTTGGCACTGTCGGTATACGACACTGTCGAA 
GTGGAAATTATTCCATCTGGCTTGGAAGTGGAAGTTTTTGGCGAAGGCCAAGGCGAAGTC 
CCTCTTGATGGCTCCCACCTGGTGGTTAAAGCTATTCGTGCTGGCCTGAAGGCAGCTGAC 
GCTGAAGTTCCTGGATTGCGAGTGGTGTGCCACAACAACATTCCGCAGTCTCGTGGTCTT 
GGC TCCTCTGCTGCAGCGGCGGTTGCTGGTGTTGCTGCAGCTAATGGTTTGGCGGATTTC 
CCGCTGACTCAAGAGCAGATTGTTCAGTTGTCCTCTGCCTTTGAAGGCCACCCAGATAAT 
GCTGCGGCTTCTGTGCTGGGTGGAGCAGTGGTGTCGTGGACAAATCTGTCTATCGACGGC 
AAGAGCCAGCCACAGTATGCTGCTGTACCACTTGAGGTGCAGGACAATATTCGTGCGACT 
GCGCTGGTTCCTAATTTCCACGCATCCACCGAAGCTGTGCGCCGAGTCCTTCCCACTGAA 
GTCACTCACATCGATGCGCGATTTAACGTGTCCCGCGTTGCAGTGATGATCGTTGCGTTG 
CAGCAGCGTCCTGATTTGCTGTGGGAGGGTACTCGTGACCGTCTGCACCAGCCTTATCGT 
GCAGAAGTGTTGCCTATTACCTCTGAGTGGGTAAACCGCCTGCGCAACCGTGGCTACGCG 
GCATACCTTTCCGGTGCCGGCCCAACCGCCATGGTGCTGTCCACTGAGCCAATTCCAGAC 
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AAGGTTTTGGAAGATGCTCGTGAGTCTGGCATTAAGGTGCTTGAGCTTGAGGTTGCGGGA 
CC AGT C AAGG T T GAAGT T AAC CAACC T 

>RXA00 97 0-downstream 
TAGGCCCAACAAGGAAGGCCCCC 

>RXA00 972 

CCTGCACCTGGTTGGCGTTTCCGCACCGGAGAAGATGTAACAATGGCTACAGTTGAAAAT 
TTCAATGAACTTCCCGCACACGTATGGCCACGCAATGCCGTGCGCCAAGAAGACGGCGTT 
GTCACCGTCGCTGGTGTGCCTCTGCCTGACCTCGCTGAAGAATACGGAACCCCACTGTTC 
GTAGTCGACGAGGACGATTTCCGTTCCCGCTGTCGCGACATGGCTACCGCATTCGGTGGA 
CCAGGCAATGTGCACTACGCATCTAAAGCGTTCCTGACCAAGACCATTGCACGTTGGGTT 
GATGAAGAGGGGCTGGCACTGGACATTGCATCCATCAACGAACTGGGCATTGCCCTGGCC 
GCTGGTTTCCCCGCCAGCCGTATCACCGCGCACGGCAACAACAAAGGCGTAGAGT TCCTG 
CGCGCGTTGGTTCAAAACGGTGTGGGACACGTGGTGCTGGACTCCGCACAGGAACTAGAA 
CTGTTGGATTACGTTGCCGCTGGTGAAGGCAAGATTCAGGACGTGTTGATCCGCGTAAAG 
CCAGGCATCGAAGCACACACCCACGAGTTCATCGCCACTAGCCACGAAGACCAGAAGTTC 
GGATTCTCCCTGGCATCCGGTTCCGCATTCGAAGCAGCAAAAGCCGCCAACAACGCAGAA 
AACCTGAACCTGGTTGGCCTGCACTGCCACGTTGGTTCCCAGGTGTTCGACGCCGAAGGC 
TTCAAGCTGGCAGCAGAACGCGTGTTGGGCCTGTACTCACAGATCCACAGCGAACTGGGC 
GTTGCCCTTCCTGAACTGGATCTCGGTGGCGGATACGGCATTGCCTATACCGCAGCTGAA 
GAACCACTCAACGTCGCAGAAGTTGCCTCCGACCTGCTCACCGCAGTCGGAAAAATGGCA 
GCGGAACTAGGCATCGACGCACCAACCGTGCTTGTTGAGCCCGGCCGCGCTATCGCAGGC 
CCCTCCACCGTGACCATCTACGAAGTCGGCACCACCAAAGACGTCCACGTAGACGACGAC 
AAAACCCGCCGTTACATCGCCGTGGACGGAGGCATGTCCGACAACATCCGCCCAGCACTC 
TACGGGTCCGAATACGACGCCCGCGTAGTATCCCGCTTCGCCGAAGGAGACCCAGTAAGC 
ACCCGCATCGTGGGCTCCCACTGCGAATCCGGCGATATCCTGATCAACGATGAAATCTAC 
CCATCTGACAT CACCAGCGGCGACTTCCTTGCACTCGCAGCCACCGGCGCATACTGCTAC 
GCCATGAGCTCCCGCTACAACGCCTTCACACGGCCCGCCGTCGTGTCCGTCCGCGCTGGC 
AGCTCCCGCCTCATGCTGCGCCGCGAAACGCTCGACGACATCCTCTCACTAGAGGCA 

>RXA00 972-downstream 
TAACGCTTTTCGACGCCTGACCC 



>RXAO 0 97 4 -upstream 

CTATAGTGGCTAGGTACCCTTTTTGTTTTGGACACATGTAGGGTGGCCGAAACAAAGTAA 
TAGGACAACAACGCTCGACCGCGATTATTTTTGGAGAATC 

>RXA00974 

ATGACCTCAGCATCTGCCCCAAGCTTTAACCCCGGCAAGGGTCCCGGCTCAGCAGTCGGA 
ATTGCCCTTTTAGGATTCGGAACAGTCGGCACTGAGGTGATGCGTCTGATGACCGAGTAC 
GGTGATGAACTTGCGCACCGCATTGGTGGCCCACTGGAGGTTCGTGGCATTGCTGTTTCT 
GATATCTCAAAGCCACGTGAAGGCGTTGCACCTGAGCTGCTCACTGAGGACGCTTTTGCA 
CTCATCGAGCGCGAGGATGTTGACATCGTCGTTGAGGTTATCGGCGGCATTGAGTACCCA 
CGTGAGGTAGTTCTCGCAGCTCTGAAGGCCGGCAAGTCTGTTGTTACCGCCAATAAGGCT 
CTTGTTGCAGCTCACTCTGCTGAGCTTGCTGAT 

>RXA00 981-upstream 

AACCAATGGCTGGGTACTGATGTGGTGATCAGTGCCCAGTTTCTTCTTTCTACTAGTGTC 
G GAT AG AAGT AC CC C C AGT C CAGAAT G AAG GT C AC C ACC A 

>RXA00 981 

AT G T C AG AG AAT T T G C C AGC G CC C G AG AAT C T C C T GG AC G C C G AGAG AAT T C AG AT GAT C 
AAGAACTTCCGCAACGAATTAACGGGGTTCATGCTCAACTACCAATTTGGCATTGATGAG 
ATCCTGAC C AAG AT C AA CAT C C T G AAAAC T G AAT T C AG C C AG C T G C AC G AAT AC G C AC C T 
ATCGAGCACGTATCTTCACGATTGAAGACACCAGAAAGCATCGTCAAAAAGGTCATCCGA 
AAAGGAGACGAGCTCTCCCTCGCAGCTATCAAAGACACAGTGTTTGATATCGCAGGCATT 
CGAATCGTCTGCAGTTTCCTCAAAGATGCCTACGCAATCGCCGATATGCTGACCAACCAA 
AAAGACGTCACGGTCATCGAGGCCAAAGACTACATCGCTAACCCAAAGCCGAACGGCTAC 
AAGAGTTTGCACCTTATCCTCCAAGTGCCTGTCTTCCTGTCTAACTCCGTGGAAAAGGTC 
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AATGTTGAAGTCCAGATCCGCACCATTGCCATGGACTTCTGGGCAAGCCTCGAGCACT^AA 
AT C T AC T AC AAAT T T G AAC AAGAAG T T C C T C AG T C AAT C C T T GAT GAG C T C AG T G AAG AT 
G G AAAG AAT C C AC G GG GAAG T G AAG T C AC T 

>RXA0 0 981 -downstream 
TAAACCTCCAGTTGAAACCACTG 

>RXA0 0 98 9 

GGAATTGGCCTAGTGGCTAACAACGACGGAATCTTTGATTCCGAAAATGATGACATCACC 

GTAGGCGATGTCACGTTGGGCGAGACTGGACTGTCTTTGCCCATCGATCTCGCCGGTGAG 

GTAGAAGCACCTGCCTCCGAGGAGATCACCCAAGAAGATTTGCTGCGCCTTGCCCAGGTG 

G AAGC AG AG T T G GAT C AAC GTTGGTTG G AAAC C AAAAT T GAT C C C AC T T T C C G AC G CAT G 

AG C T AC AT GAT G GAT C T CAT G G G C C AAC C AC AG AAT T C C T T C C C AGC AAT T C ACG T GG C T 

GGCACCAACGGTAAGACCTCCACCACCCGCATGATCGAGTCGTTGCTGCGCGCATTCCAC 

CGCCGCACCGGCCGGACCACCAGCCCGCACCTGCAGCTGGTAACCGAACGCATCGCGATT 

GATGGCAAGCCCATCCACCCGCGTGATTTCGTGCGGATCTACGAAGAGATTAAGCCCTAC 

ATGGAGATGACCGACGCCTGGTCAGAGGCCGAGGGCGGACCGAAGATGAGCAAGTTTGAG 

GCACTCGTGGCCCTCGCTTACGCAGGTTTTGCCGACGCTCCTGTTGACGTCGCCGTCGTT 

GAGGTTGGTCTTGGCGGACGCTGGGATGCCACTAACGTGATCAACGCAGCTGTTTCCGTG 

ATCACCCCGGTGGGCATGGACCACGTGGATCGCCTGGGCAACACCATTGGTGAAATCGCT 

GGTGAAAAGGCCGGCATCATCAAGGCTCGTCCTGCATCTGAGGATGGCACCGAGCCTGAG 

GGCAACGTTGTCATCGTGGGCAAGCAGGAGCCAGAAGCAATGAACGTGATTCTGCAGCAA 

GCCGTGGACGTGGACGCAGCTGTTGCTCGTTTGAACATGGAATTCGGCGTGGTGGAATCC 

GCCATTGCCGTTGGTGGACAGCAGCTCACCCTGAAGGGTTTGGGCGGCGAATACACCGAC 

ATCTTCCTCCCACTGTCTGGCGCGCACCAAGCAGATAATGCCGCGGTTGCTCTCGCAGCA 

GTGGAAGCATTTTTCGGTGCATCCGCCGGACGCCCATTGGATATCGACACGGTGCGCGAA 

GGCTTCGCACAAGTTCAGTCCCCAGGTCGCCTCGAGCGCCTGCGCTCTGCACCAACCGTG 

TTCATCGACGCAGCTCACAACCCACACGGTGCCGCAGCACTTGGTGCAGCACTAGACCGT 

GACTTTGAGTTCCGTCGCCTCATCGGTGTCATCGGAGTGCTCTGCGACAAGGATGCCCGC 

GGCATCTTGGAATCACTTGAGCCATACCTGCATGAAATTGTGTGCACCCAGACTGCCTCA 

GAGCGCGCATTGGACGCATACGATTTAGCTGAATATGCTCGAGAGATCTACGGCGATGAG 

CGTGTGCACGTCCAAGAAGATCTTGCTGGCGCGGTAGAACTCGCTATTGAACTAGCAGAA 

GACACCGATGTACAGTCCGGATCAGGTGTTGTGATCACCGGTTCAATCGTGACCGCCGGC 

GATGCGCGCACGCTGTTTGGAAAGGAACCTGCA 

>RXA0098 9-downstream 

T GAGCAAGCGT GAAGAAT CAAT T 

>RXA00 9 97 -upstream 

CCCATCTGTGGCAGATCGAATGCACCCACCGCGGAGAAGTCGTCGCACGAACCACACTGC 
GCACCATGGTGCTGAACAAGTAGCCCTATACTCGGGCACC 

>RXA00 997 

AT GAC T AC AT GG AAAGAGC T C AC AGAT AAC AACCC AGC GC ACT CAGAAAAC TACGC GC AG 
CGCTGGCGAAACCTCGCCGCAGCAGGCAATGATATTTACGGCGAAGCCCGCCTCATTGAT 
GCCATGGCACCCAGGGGAGCGAAAATCTTGGATGCTGGCTGCGGCCAGGGACGCATCGGT 
GGCTACCTGTCCAAGCAAGGCCACGATGTTCTAGGCACAGACCTTGATCCCATCCTGATT 
GAT TACGCCAAGCAGGACTTTCCAGAAGCTCGCTGGGTGGTGGGAGATCTCTCTGTTGAT 
CAGATCTCAGAGACTGATTTTGATCTCATTGTCTCCGCCGGCAACGTCATGGGCTTTCTC 
GCTGAGGATGGTCGCGAACCTGCACTAGCCAACATTCACCGCGCACTGGGCGCCGATGGC 
CGCGCTGTCATCGGTTTCGGCGCAGGACGTGGATGGGTCTTTGGAGACTTCCTCGAAGTC 
GCAGAACGCGTGGGCCTCGAGTTGGAAAATGCTTTTGAGTCTTGGGATCTTAAGCCTTTT 
GTCCAAGGCTCTGAGTTCTTAGTGGCGGTATTTACCAAGAAG 

>RXA0 0 9 97 -downstream 
TAACACCTCTATCTTGCACCTGA 

>RXA0100 9-upstream 

AACCGACAAAACAGCCGTTCACGTGCTAAAGCAGCTCGGCTTGATCTAGGGTGAGGTGAG 
T TAT T T AAA GAC T T CAT AAT AT T T T GGGGAGTGAAC T GG T 
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>RXA0100 9 

TTGGCATTGAAGGGTTACACCAACTTTGACGGTGAATTCATCGAATTCGGATCTGTGCAA 
GCAAAAGAAGAGGAAAAACGGGCATTCGACAACGATCGCGCGCACGTTTTCCACTCCTGG 
TCCGCGCAGGACAAAATCAGCCCCAAAGTATGGGCAGCTGCCGAAGGTTCCACGCTGTAC 
GACTTCGACGGCAACGCCTTCATCGACATGGGTTCCCAACTTGTCTCGGCAAACTTAGGC 
CACAACAACCCTCGATTAGTTGAGGCGATCCAGCGCCAAGCAGCCCGGTTGACCAACATC 
AACCCGGCCTTCGGCAATGATGTGCGCTCTGATGTTGCTGCAAAGATCGTGTCGATGGCC 
CGTGGCGAATTCTCCCACGTGTTTTTCACCAACGGCGGCGCCGACGCCATCGAGCACTCC 
ATCCGCATGGCTCGCCTGCACACCGGACGCAACAAAATTCTGTCCGCATACCGCAGCTAC 
CACGGCGCAACCGGATCCGCGAT GATGCTCACCGGCGAACACCGCCGCCTGGGCAACCCC 
ACCACCGACCCAGATATCTACCACTTCTGGGCACCATTCCTGCACCACTCCTCATTCTTT 
GCCACCACCCAAGAAGAAGAATGCGAACGCGCACTCAAGCACTTGGAAGATGTCATCGCG 
TTTGAAGGTGCTGGCATGATCGCAGCGATCGTCCTGGAGCCAGTGGTGGGATCATCAGGA 
ATCATCCTGCCACCAGCAGGTTACTTAAATGGCGTGCGCGAACTTTGCAACAAGCACGGC 
ATCCTCTTCATCGCCGACGAAGTCATGGTCGGATTCGGACGCACCGGAAAACTGTTTGCT 
TACGAGCATGCTGGCGACGATTTCCAGCCAGACATGATCACCTTCGCCAAGGGTGTTAAC 
GCAGGTTACGCCCCACTCGGTGGCATCGTGATGACCCAATCAATCCGCGATACCTTCGGA 
TCAGAGGCATACTCCGGCGGACTCACCTACTCCGGACACCCACTTGCAGTAGCACCCGCC 
AAGGCAGCGCTGGAGATTTACGCGGAAGGAGAGATCATTCCACGCGTAGCTCGACTTGGC 
GCTGAACTGATCGAACCTCGCCTTCGTGAACTAGCGGAAGAAAACGTAGCGATCGCTGAC 
GTGCGGGGCATCGGATTCTTCTGGGCAGTGGAGTTCAATGCAGACGCCACTGCCATGGCT 
GCCGGTGCTGCAGAATTCAAGGAACGCGGC 

>RXA01019 

ACTTTGGCGCACTCACTTTCATTCCCGGATTCGCTTCGCGACGGGCCAACCGTTGGAGAC 
CTCGGGGAATTTGAAGTGATTCGGGTAATCACGGAGCAAGCTGGATCATCTCTCAACGGC 
G AT GAC G C AGC TGTGCTTC G GC AT G CAT C AC C C AAT T C C AG GGCTGTTGT C AC C AC C G AC 
ATGTTGGTTGCGGGTAGGCATTTCCAATTGGATTGGTCCACCCCGGAACAAATAGGGCAG 
AAGGCGATTGTGCAGAACTTTGCTGATATTGAGGCGATGGGTGCACGTCCAGTAGCCGCA 
TTGTTGGCGATTTCCGCCCCCACACACACCCCCGTGGAGTTTGTCCGAGGCTTAGCCCGT 
G G CAT G AAT C AAC G C T T G GAG G AGT AC T C C GC G G AAC TTGTTGGCG GAG AC AT C AC C AG C 
GGGGACTCCTTGGTTATTGCTGTAACTGCAATTGGTCAACTGGGTGGATCCTTGCCAGAG 
CTGACGTTGGGACGTGCCCGACCAGGACAGACCCTGGTGGCCCACGGAAAGATCGGTTAC 
TCCGCAGCAGGCCTTGCTCTACTGCAGCACTTTGGTCCAGACAACGTTCCAGAGCACCTT 
CGCCCCTTGGTGGATGCACACTGCGCACCAGTTCTCACCCCAGGCCGAGGCATGGTGGCA 
CGCGCTGCTGGAGCGACCGCCATGACTGATAACTCGGACGGACTGATTGTGGATCTTAAC 
CAAATGGCCATGAAGTCTGGTGTGCGCATCGATGTGGATTCCTGTAGCATCAGCCCCGAT 
GAACTCCTTAGCGAAGCCGCTTCCGTACTCGGAACAGACGCCTGGCGATGGATCTTAAGC 
GGCGGGGAAGACCACACCCTGCTCTCTACGACGTTTGGCGATGCCCCCTCTGGATTCCGC 
AC C AT C G G C C AAG T C AC C AAAAC AC G C C AC G AAGAC C T C G T C AC C G T AG AT AAG AAAAC C 
CCCGCATTTTCCGATGGATGGAGAAGCTTC 

>RXA01019-downstream 
TAATGACCAACACCCTATGGAAT 

>RXA0 102 4 -upstream 

AATAGATGGAAGTAGTTTTTCATTCACTTATGTGCGCGTTTTTAATCTGGTTTCTACCAA 
GAACTGTGTGCACCACAACGCGGAAGGTGAATCGCACCCA 

>RXA01024 

ATGGCAAATAAGAACAATAAGCCTCATGAGGTGGACAAAGACCAAGATTCAGCCATGCTG 
ATCAACGGTCGCCTGCAACAGATCCCGGCGCGTCCCACTGAGGAATTCACCCGCCCAACT 
CTTGCAGCAGGTGCAGTACTGTGGCGCGGCGACATCACCAACCCGGACAGCATCGAGGTC 
GCTGTCATCCACCGCCCGCACTATGATGACTGGTCCCTGGCCAAGGGCAAAGTCGATCCC 
GGCGAGTCTATTCCGACAACCGCGGCCCGTGAAATCCTTGAAGAAACTGGCTACGACATC 
CGTCTGGGCAAGCTGATCGGCAAGGTTACTTACCCTGTGCTCGACCGAACCAAAGTGGTC 
TACTACTGGACTGCCCAGGTTCTTGGTGGAGAGTTTGTCCCCAACGATGAAGTTGATGAA 
ATCCGTTGGCTGTCTGTTGATGAAGCATGCGAGTTGCTCAGCTACCAAGTAGATACCGAA 
GTTCTGGCCAAGGCAGCAAAGCGTTTCCGCACTCCTTCCACCACTCGGGTGCTGTATGTT 
CGCCATGCTCATGCACATGGTCGCCAAACCTGGGGTGGCGACGACAATAAGCGCCCATTG 
GACAAAAAGGGGCGTCGACAAGCAGAAATGCTCGTACCCATGTTGTTGCCCTTCAAA 
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>RXA0102 6 

GTGTGGCGCGACCATGTCGTGTCCAAGGGAGAAAACGGCGAGCCCGACCTCCTCTACATC 
GACCTGCAGCTGCTGCATGAAGTGACCTCACCACAGGCATTTGACGGCCTGCGCATGACC 
GGCCGTAAACTGCGCCACCCAGAACTGCACCTGGCCACCGAAGACCACAACGTGCCAACC 
GAAGGCATCAAGACTGGCTCACTGCTGGAAATCAACGACAAGATTTCCCGCCTGCAGGTA 
TCTACTCTGCGCGACAACTGTGAAGAATTCGGCGTGCGCCTGCACCCAATGGGTGATGTC 
CGACAGGGCATCGTGCACACCGTCGGCCCACAGCTCGGCGCAACCCAGCCAGGCATGACC 
ATTGTGTGCGGTGACTCCCACACCTCCACCCACGGTGCTTTTGGCTCCATGGCATTCGGC 
ATCGGTACCTCAGAGGTTGAGCACGTCATGGCTACTCAAACCCTGCCACTGAAGCCTTTC 
AAGACCATGGCCATTGAAGTTACTGGTGAACTGCAGCCAGGTGTTTCCTCCAAGGACCTG 
ATTCTGGCGATTATCGCCAAGATCGGCACCGGCGGCGGACAGGGCTACGTTCTGGAATAC 
CGCGGCGAAGCAATCCGTAAGATGTCCATGGATGCACGCATGACCATGTGCAACATGTCC 
ATCGAAGCTGGCGCACGTGCCGGCATGATCGCCCCAGACCAAACCACCTTCGACTACGTT 
GAAGGCCGCGAAATGGCACCAAAGGGCGCCGACTGGGACGAAGCAGTTGCTTACTGGAAG 
ACCCTGCCAACCGACGAAGGCGCAACCTTTGACAAGGTCGTAGAAATCGATGGCTCGGCA 
CTGACCCCATTCATCACCTGGGGCACCAACCCAGGCCAGGGCCTGCCACTGGGCGAATCC 
GTACCAAGCCCAGAAGACTTCACCAACGACAACGACAAGGCAGCAGCCGAAAAGGCACTG 
CAGTACATGGACCTGGTACCAGGAACCCCACTGCGCGACATCAAGATCGACACCGTCTTC 
CTGGGATCCTGCACCAACGCCCGCATCGAAGACCTGCAGATCGCCGCTGACATCCTCAAG 
GGCCACAAAATCGCCGACGGCATGCGCATGATGGTCGTGCCTTCCTCCACCTGGATCAAG 
CAAGAGGCAGAAGCGCTCGGACTGGACAAAATCTTCACCGACGCTGGCGCTGAATGGCGT 
ACCGCAGGCTGCTCCATGTGCCTGGGCATGAACCCAGACCAACTGAAGCCAGGCGAGCGC 

T C C G CAT T C AC C T C C AAC C G AAAC T T C G AAG G AC G C C AAG G AC C AG G AGG C C G C AC C C AC 
CTGGTATCCCCAGCAGTCGCAGCCGCCACCGAATCCGCGGACCCTGTCCTCACCTGCAGA 
TATCTAAGGAAGGCTAGAAAACAATGGAAAAATTTACCACCTACACCGGCGTTGGCGTTC 

C AC T G CAG C GAT C C AAC G T GG ACACC GAC C AG AT CAT CC C AG CC GT C T AC C T C AAGC G CG 
TCACCCGGACCGGCTTCGAAGACGGACTGTTTTCCAACTGGCGCCAAAACGACCCCAACT 

TTGTCCTCAACACCGACACCTACAAGAACGGCTCCGTTCTCG 

>RXA0102 6-downstream 
TAGCAGGCCCTGACTTTGGCACC 

>RXA01027 

ACCGATCCCGAGGCCTGCAAGAAGCGCTTCACCGACGTGGTCGCGCAAGGTGGCGTGCCG 
ATGATCGTTGGGCAGGGCGACATCATTCCGGAAATGATCAAATGGTTCTCCGAGAACGGC 
ACCCTCCCTATCGATGAGAAGATCAAGGCGAAAAAGGGCAGCGTGTGGGTGTTGAGCTTT 
CACGACGGTGTGTTCACCGGCGCTGATTACCTGGCGAGTTCCCTGCCGGTTAAA 

>RXA0 102 7 -downstream 
TAGGAGCGCGTTTAAGGCCTCCA 



>RXA0 1 0 7 3 -ups t ream 

TAACCGACTCCAGCACTAAACTCCAAACCCTTGGCCCGCACCGCCAAAGTTTAGCGCGCC 
CCAAGACACCACCGCGCCATGTTTGCCTAGGATTAGGTAC 

>RXA0107 3 

AT GAC AAAC AC T C AAAC C GAGAT CAT T AAT G AAC T AAAGG T G AGC C C AGC AAT C GAC G T G 
GCCAAGGAAGTTGAATTCCGTGTGCAGTTCCTCGTCGATTACCTGCGGGCTTCCCATACA 
AAAGGCTTTGTTCTTGGTATTTCAGGTGGCCAGGATTCCACTCTTGCGGGACGACTCACG 
CAGCTGGCAGTAGAGCGCATTCGTGCGGAAGAAAACAGCACGGATTATGTCTTCTACGCA 
GTTCGCCTCCCCTACGCGATCCAGGCAGATGAGGACGATGCGCAAGTTGCATTGGAATTC 
ATCGCACCTGACAAGAGCGTGACCGTCAACGTTAAAGACGCAACGGACGCCACCGAAGCA 
ACTGTTGCAGCTGCTTTGGAACTTCCTGAGCTGACCGACTTCAATCGGGGCAATATTAAA 
GCTCGCCAACGCATGGTTGCCCAGTACGCAATCGCAGGCCAGTTGGGCTTGCTGGTTATT 
GGCACTGATCACGCGGCTGAAAACGTCACGGGGTTCTTCACCAAATTCGGTGATGGCGCA 
GCTGACCTGCTTCCTTTGGCAGGTTTGAGCAAGCGTCAAGGAGCTGCCATTCTGGAGCAC 
CTGGGTGCACCTTCAAGCACGTGGACCAAGGTTCCTACCGCTGATTTGGAAGAGGATCGC 
CCAGCGTTGCCAGATGAGGAAGCACTTGGTGTGTCGTATGCGGACATCGATAATTACCTG 
G AAAAC AAG C C C GAT G T CAG T G AAAAAG C C CAG CAG C G CAT T GAG C AC C T G T G G AAG G T G 
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GGCCAGCACAAGCGCCACCTCCCTGCTACCCCGCAGGAAAATTGGTGGCGT 

>RXA01073-downstream 
TAATCCAACAGTTTGAGTGTCGC 

>RXA010 7 9-upstream 

AC CT T AAAAC T T AAT C AAT CAAT AC AAAGT T CAC ACC T CT T T T GAAAGGGACAT T CCT T T 
GACTGCATCGGGAACCACCGTCGTGCCACGCGGAGACCAG 

>RXA0107 9 

ATGGACTTCCACGCTCTTAACGCGTTGCTCAACCTTTACGATGACAACGGCAAGATCCA^ 
TTTGAGAAAGACCGTGAAGCTGCAAACCAGTACTTCCTGCAGCACGTCAACCAGT^ACACC 
GTCTTCTTC C AC AAC C T G C AGG AAAAG AT C GAC T AC C T G GT T G AAAAC AAG T AC TAT G AC 
C CAAT C GT T C T GG AC AAGT AC GAC T T C C AG T T CAT C AAG G ACC T C T T C AAG C GC G CAT AC 
GGATTCAAGTTCCGCTTCCAGTCCTTCCTCGGTGCATACAAGTACTACACTTCCTACACC 
CTGAAGACCTTCGACGGTCGCCGCTACCTCGAGCGTTTCGAAGACCGTGTCTGCATGGTC 
GCCCTCACCCTCGCTGACGGCGACCGCGCATTGGCCGAGAACCTGGTCGATGAGATCATG 
TCTGGCCGTTTCCAACCAGCAACCCCAACCTTCCTGAACTCCGGCAAGGCACAGCGCGGC 
GAGCCAGTATCCTGCTTCCTCCTGCGTATCGAAGACAACATGGAGTCCATCGGACGTTCC 
ATCAACTCTGCTCTTCAGCTGTCCAAGCGTGGCGGTGGCGTAGCGTTGCTGCTGTCCAAC 
CTTCGTGAAGCCGGTGCACCGATTAAGAAGATTGAAATCCAGTCTTCCGGTGTTATCCCA 
GTGATGAAACTTCTGGAAGATGCTTTCTCC 



>RXA01080-upstream 

TTCAGTTCTTCCCTTCAACGCCCTTGAAGGGGGAAACTGATACCAGCAAGCACACTAGGC 
T T G C G C AC AAAC GG TAT T T A G AAG G G AAG T GAG T T C GAG G 

>RXA01080 

ATGCTAATCGTGTATTTTTCCTCGGCCACCGACAACACGCATCGTTTTGTACAAAAGCTC 
GATTTACCCAACGTGCGCATCCCCCTCACTAGGGTGGAAGAACCGCTGAAAATCAACGAG 
CCCTACGTGCTAATCACCCCGACCTATGGTGGTGGAGTCTCCATGACTGGAGAAAACTCC 
CGCCCGGTCCCACCACAAGTCATCAGGTTTTTAAATGATGAACACAACCGCAGCTTCATC 
AGGGCAGTTGTTGCAGGTGGAAACTCAAACTTCGGCTCCGATTTTGGGTTGGCAGGCGAG 
ATCATTTCCAAGAAATGTAAAGTGCCCTATGTCTACCGTTTCGAGCTCATGGGCAATGAG 
GAAGATGTAAGTATCCTTCGTGGAGGTCTTACTCAAAACGCCCAAGCTTTGGGGCTGGAA 
C CAC AAG AAC C AG T T AC C T C G C G A 

>RXA01080-downstream 

T AAACC T TAAAACT T AAT CAAT C 

>RXA01084 

TCCTTTCTGGATACCAAGCGCGAGAACGCCGATGAGAAGATCCGCATCAAGACCCTGTCC 
CTGGGTGTTGTGATTCCGGACATCACCTTCGAGCTGGCTAAGCGCAACGATGACATGTAC 
CTGTTCTCCCCATACGATGTGGAGCGCATTTACGGCAAGCCTTTCGCAGACGTCTCAATC 
AC C GAG CAC T AC GAC G AGAT G G T G GAT GAT GAC C G CAT C C G C AAG AC C AAG AT C AAC G C G 
CGTCAGTTCTTCCAGACCCTGGCAGAAATCCAGTTCGAGTCCGGTTACCCATACATCATG 
TATGAAGACACCGTGAATGCATCCAACCCAATCGAAGGTCGCATCACCCACTCAAACCTG 
T GC T C T GAG AT C C T T C AG G T G T C CAC C C C AT C T G AAT T C AAC GAT GAC C T GAC T T AC G C A 
GAGGTCGGCGAAGACATTTCTTGTAACTTGGGTTCCCTCAACGTTGCAATGGCTATGGAT 
GCACCAAACTTTGAGAAGACCATNGAAACCGAAATCCGCGGCTTAACTGCAGTGNCTGAG 
CAGACCAGCATCGATTCCGTGCCTTCCATCCGTAAGGGCAACGAAGCAGCTCACGCCATC 
GGCCTTGGCCAGATGAACCTTCACGGCTACTTCGGTCGCGAGCACATGCACTACGGCTCC 
GAGGAAGCCCTGGACTTCACCAACGCATACTTTGCTGCCGTGCTGTACCAGTGCCTGCGT 
GCATCCAACCAGATCGCTACTGAGCGTGGAGAGCGTTTCAAGAACTTCGAAAACTCCAAG 
TAT GC AAC C G G T GAG T AC T T C GAT GAT T T C GAT GC AAAC GAC T T C GC AC C AAAG T C C GAC 
AAGGTCAAGGAACTCTTTGCCAAGTCGAACATCCACACCCCAACCGTTGAGGACTGGGCT 
GCGCTGAAGGCCGACGTGATGGAGCACGGTCTGTTCAACCGTAACCTGCAAGCGGTTCCA 
CCAACCGGTTCGATCTCCTACAT CAACAACTCCACCTCGTCGATCCACCCAATCGCATCC 
AAGATTGAGATCCGCAAGGAAGGCAAGATCGGCCGCGTTTACTACCCAGCTCCACACATG 
GACAATGACAACCTTGAGTACTTCGAGGACGCCTACGAAATCGGCTACGAGAAGATCATT 
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GACACCTACGCTGTGGCAACCAAGTACGTTGACCAGGGCCTGTCACTGACCTTGTTCTTC 
AAGGACACTGCCACCACCCGTGACATCAACCGTGCGCAGATCTACGCATGGCGCAAGGGC 
AT CAAGACCTTGTACTACATTCGCCTGCGCCAGGTTGCTCTGGAAGGCACTGAAGTTGAC 
GGCTGCGTCAGCTGCATGCTG 

>RXA010 8 4 -downstream 
TAAAAGCACTTAAAAATATCCCC 

>RXA01087-upstream 

GGCCTTGGCAGAGAACTCGGCCCCGAAGGTCTTGCTTCCTACCAAGAAACCCAAACCATT 
TAT C T C T AAT C C AAAC T G CAC C T AT AT AT AAG GAG T AAAA 

>RXA01087 

ATGCAAACCCTTGCTGCTATTGTTCGTGCCACGAAGCAACCTTTTGAGATCACCACCATT 
GATCTGGATGCACCACGACCAGATGAAGTTCAAATCCGTGTTATTGCTGCCGGAGTGCGC 
CACACTGACGCAATTGTTCGTGATCAGATTTACCCAACTTTTCTTCCCGCAGTTTTCGGC 
CACGAAGGCGCCGGAGTAGTTGTCGCCGTGGGTTCTGCAGTCACCTCGGTGAAACCAGAT 
GACAAGGTAGTGCTGGGATTCAACTCTTGTGGCCAGTGCTTGAAGTGTTTGGGCGGTAAG 
CCTGCGTACTGTGAGAAATTCTATGACCGCAACTTCGCATGCACCCGCGATGCCGGGCAC 
ACTACTTTGTTTACCCGTGCAACAAAAGAGCAGGCAGAGGCCATCATCGACACCCTTGAT 
GATGTTTTCTACGATGCGGATGCGGGTTTCCTGGCATACCCAGCAACTCCCCCAGAGGCT 
TCGGGAGTAAGCGTGTTGGTTGTCGCGGCTGGTACCTCTGATCTCCCCCAAGCAAAGGAA 
GCACTACACACTGCCTCCTACTTGGGGCGCTCCACCTCACTGATTGTTGATTTTGGAGTG 
GCTGGCATCCACCGCCTGCTTTCATACGAAGAAGAACTCCGCGCTGCGGGCGTGCTCATC 
GTTGCCGCTGGAATGGATGGTGCGCTACCCGGAGTTGTCGCAGGCTTAGTGTCCGCACCT 
GTCGTCGCACTGCCAACCTCCGTGGGATACGGCGCAGGTGCTGGAGGAATCGCACCACTT 
CTGACCATGCTTAACGCCTGCGCGCCGGGAGTTGGAGTGGTCAACATTGATAACGGCTAT 
GGAGCAGGACACCTGGCTGCGCAGATTGCGGCGAGG 

>RXA0 1 0 8 7 -downstream 

T AAGGGT T TCGCAGGAGACGAAC 

>RXA010 95-upstream 

GAAACCCCAGGTCAAAGCTAGGGTGTGGCACCCTGATTTCTTTCGCCATGTGTGTTCGGG 
ATAACCTTAAACACAGCATTGGTTGGAAGGAGGTTGGGGC 

>RXA010 95 

ATGGTTGCAACAGAGAACCGCATGTTGATGGAAATCGCTGCGGAAATATCGGCTCGGGAA 
GCAACGCTTGGTTTTCAAGAAGTCAAAACTAAATCTCGATCAGCAGGTCTCACGGCGGCT 
TTCGATATTGCTTCAGTCTTTTTTTCGTCTGGATGTAATGTCGTAGTCGCCTTTGATCGT 
TTTGCATCCAATTGGTCTGATCATTCGGATCATGTGGACTACGCTGCACAGGTTGCGGGT 
TTTGGCGCATCAATGCTTGCATATACGGTGCGCAGGGGACAGTTTGATACCGCAGTACGC 
GAT AT C AGGG AC ATC AAAT C T GAAGTAGAC AT T CC CAT T C T GC T T CAT GAT C CC AT CAT C 
GATCCGTATCAAATCCACGAAGCCCGCGTCATGGGCATCGACGCTCTTCAATTCCCCGTA 
TGGGCGATGGAACAAGCTCGACTGGAATCTTTGGTGGACCGCACCGAATCATTGGGCATG 
ACAGCCATCGTGTCTGTGCGAAACCACGAAGAAGCGCATCGTGCAGTGGACGCAGGAGCG 
ACAGTGGTAGCAATTGATAT TACTGGTTATACCGGCTCACTCACTTTGCCTGAAGCGTTT 
TCGGGTATCACCCAATTCATGCCCAAAGAGGTAGCCCGCATTGTGCTCGGAGGTTGCAGC 
AGCCCTAAAGAACTCATGCGGTTTGCACGACATTCTGCAGACGCCATCTTTGTTCCACAT 
G C AG AC C T C G C CAC C AC AAAAT C T C T T G T G AC AG C AGG TAT G CAT CC AGC GT G C C CAT C G 
CGT 

>RXA010 95-downstream 
TGAAGAGGTGCTCTGTGGTCAGC 

>RXA0 10 97 -upstream 

GCGCCAACGCAGTGCTTGCCGCGACCATTTTCCACTTCCGCGAAGTAACCATCGCCGAAG 
TAAAGGGAGCCATTAAAGATGCAGGATTTGAGGTGCGGAA 

>RXA01097 

ATGAGTGACAATCCACAAGAGTATGAGCTGGATTGGGACGTCGAAAAGCGATTAAAGCTT 
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AACGACGCCGGCCTGGTGCCGGCAATCGTCCAGGCCGACGGGACCAACGAGGTCCTCATG 
ATGGCCTGGATGGATACCCACGCGCTAGCCTATACTTTGGCGACCCGCCGTGGAACCTAT 
TTTTCTAGGTCCCGCAACGAGTACTGGATCAAGGGCCTGACCTCTGGAAACGTCCAAGAA 
GTCACCGGACTTGCCCTCGACTGCGACGGCGACACCGTCCTTCTGACCGTGAAACAAACC 
GGCGGTGCGTGCCACACTGGTGCCCACACATGTTTCGACAAT GACGTTTTGCTG 

>RXA0 10 97 -downstream 

T AAAAGC AAC AAC GAT TAAG GAA 



>RXA010 98 -upstream 

AAAAGGGCTCACGATGTGCTGTTAAGTAAGATTGAAAAAGTTCGGTTGATGCATGCAGAT 
G C AG GT AAT GAC C AG T C G T T AAAT GAG G AG T AC AAGT AAA 

>RXA010 98 

ATGGGCGTGGCAATTCGAGTTATTCCTTGCCTGGACGTGGACAACGGCCGGGTTGTTAAA 
GGCGTGAACTTTGAAAACCTCCGCGATGCTGGCGATCCTGTGGAGTTGGCAAAGCGCTAT 
GACGAGGAAGGGGCAGATGAGCTGACCTTCCTGGATGTCACCGCCTCGAAGCATGGTCGC 
GGCACCATGCTGGATGTTGTTCGACGCACCGCTGATCAGGTGTTCATCCCTCTGACTGTC 
GGTGGCGGCGTGCGCAGCGAAGAAGATGTTGATCAATTGCTGCGCGCTGGCGCCGACAAG 
GTTTCGGTGAACACGTCTGCGATTGCCCGTCCAGAACTGCTGTCAGAGCTGTCCAAGCGT 
TTTGGTGCTCAGTGCATCGTGTTGTCTGTGGATGCCAGGCGCGTTCCTGAAGGTGGAACT 
CCTCAGCCATCTGGTTTTGAAGTCACCACCCACGGCGGTTCCAAGTCCGCAGAACTTGAT 
GCAATCGAGTGGGCAAAGCGCGGCGAAGAGCTGGGCGTTGGCGAAATTCTGCTCAACTCC 
ATGGACGGCGACGGCACCAAAAACGGCTTTGACCTAGAGCTGCTGGAAAAAGTTCGCGCA 
GCCGTATCCATTCCTGTAATCGCCTCCGGCGGCGCTGGCAAGGCGGAGCATTTCCCACCA 
GCTGTTGCAGCTGGCGCCAACGCAGTGCTTGCCGCGACCATTTTCCACTTCCGCGAAGTA 
ACCATCGCCGAAGTAAAGGGAGCCATTAAAGATGCAGGATTTGAGGTGCGGAAA 

>RXA010 98-downstream 

T GAG T G ACAATC CAC AAGAG TAT 

>RXA0110 0-upstream 

GCTGTGGGCTACTCAATTCCACCCAGAAAAATCAGGTGACGCAGGCGCACAGCTACTGCG 
AAAC TGGAT C AAC T AC AT C T AAC AGAT AG GAT CAAT AT T C 

>RXA01100 

ATGACCTTCACTATTCTTCCTGCAGTCGATGTAGTTAACGGACAAGCAGTTCGCCTAGAT 
CAGGGCGAGGCCGGCACTGAAAAGTCTTATGGCACCCCTTTGGAATCCGCACTGAAGTGG 
CAGGAGCAGGGTGCAAAGTGGTTGCACTTTGTGGACCTGGACGCAGCGTTCAACCGTGGT 
TCCAACCATGAGATGATGGCGGAAATTGTCGGCAAGCTCGATGTTGATGTGGAGCTCACT 
GGCGGTATCCGTGAT GAT GAGTCTCTGGAGCGCGCGCTGGCAACCGGTGCACGTCGTGTA 
AACATTGGTACCGCTGCTCTGGAGAAGCCAGAGTGGATTGCTTCTGCGATTCAACGCTAT 
GGCGAGAAGATTGCTGTCGATATCGCTGTGCGTTTGGAAGATGGTGAATGGCGCACCCGT 
GGAAACGGTTGGGTCTCCGATGGTGGCGATCTGTGGGAAGTTCTCGAGCGTTTGGATTCC 
CAAGGTTGTGCACGTTTCGTGGTTACCGATGTGTCCAAGGACGGCACCTTGAGTGGTCCA 
AATGTTGAGCTGCTGCGTGAGGTTGCTGCAGCTACAGACGCACCTATCGTGGCATCTGGT 
GGAAT TTCTGTTTTG G AAGAT GT T T T GG AAC TAG C C AAGT AC C AGG AT G AG GGC AT T GAT 
TCCGTCATCATTGGCAAGGCACTTTATGAGCACAAGTTCACCCTCGT^AGAGGCTTTGGCT 
GCAGTAGAAAAGCTCGGT 

>RXA01100-downstream 
TAATACATGGATGCTCGTGGGAT 



>RXA01101-upstream 

ATCGCAGCTAGGCCAGTGTGGTGGATATAAAACCCTTTTGGGGAGAAAGAAACTCGACTG 
CGGTTCTTGATCCTGAAAGCACGTGACATAAACTATCGGC 

>RXA01101 

ATGACCAAAACTGTCGCCCTTCTCGACTACGGATCTGGAAACCTTCGTTCTGCTCAACGC 
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GCACTAGAGCGTGCCGGTGCAGAAGTTATCGTGAGCTCCGATCCAGAAGTTTGCACCAAC 
GCTGATGGCCTCCTAGTTCCTGGAGTGGGCGCATTTGATGCCTGCATGAAGGGTTTGAAA 
AACGTCTTCGGACATCGCATTATCGGACAGCGTCTTGCTGGTGGACGTCCAGTGATGGGT 
ATTTGTGTGGGCATGCAGATCCTGTTCGATGAAGGCGATGAGCACGGCATTAAGTCAGCT 
GGTTGCGGCGAGTGGCCTGGCAAAGTGGAACGCCTCCAAGCGGAGATCCTGCCTCACATG 
GGGTGGAACACACTTGAAATGCCTACCAACTCACCAATGTTTGAGGGAATTTCACCTGAT 
GAGCGTTTCTACTTCGTGCACTCCTATGGTGTGCGCAAGTGGACGTTGGAAACCGACGAT 
CTGACCACGCCTCCAGAGGTTGTGTGGGCGAAGCACGAAAATGATCGTTTTGTGGCAGCT 
GTGGAAAACGGCACGCTGTGGGCTACTCAATTCCACCCAGT^AAAATCAGGTGACGCAGGC 
G C AC AG C T AC T GC GAAAC T GGAT C AAC T AC AT C 

>RXA01101-downstream 

T AAC AGAT AGGAT C AAT AT T CAT 

>RXA0 1 1 04 -upstream 

CACTTGCGCACTACCATTGGTGTGCCTGAGGAAAATGATGCGTTTTTGGACGCAGCTGCA 
G AGAT CAT CAAGC T GAAC C T GT AAG AGAGAAGAAT T T T T C 

>RXA01104 

AT G AC T G T C G C AC C AAG AAT T GG T ACC G C AAC C C G CAC CAC C AGC GAAT C C GAC AT C AC C 
GTCGAGATCAACCTGGACGGCACCGGCAAAGTAGATATCGATACCGGCCTGCCATTTTTC 
GACCACATGCTCACTGCATTCGGCGTGCACGGCAGTTTTGATCTGAAAGTCCATGCCAAG 
GGCGACATCGAGATCGACGCACACCACACCGTGGAAGATACCGCCATCGTGCTCGGCCAA 
GCACTCCTTGACGCTATTGGCGACAAGAAAGGCATCCGCCGTTTCGCATCCTGCCAGCTG 
CCCATGGAT GAGGCATTAGTGGAGTCCGTGGTGGATATCTCCGGTCGCCCATACTTCGTG 
ATCTCCGGCGAACCAGACCACAT GATCACCTCCGTGATCGGTGGACACTACGCAACCGTG 
ATCAACGAGCACTTCTTTGAAACCCTCGCGCTCAACTCCCGAATCACCCTCCACGTGATC 
TGCCACTACGGCCGCGACCCTCACCACATCACCGAAGCAGAGTACAAGGCTGTTGCCCGT 
GCGCTGCGCGGTGCCGTAGAGATGGATCCTCGTCAAACAGGAATCCCATCCACTAAGGGA 
GCGCTC 

>RXA0 11 04 -downstream 
TAGACATGAACTCTTCTCCCATC 



>RXA01105-upstream 

TTGTCATCAACTTTGCCAACGCCGAAGATCTTCCAGCGCACGGCGAAGCAATCCGTGCAC 
GCTTTGAAAACCTCCCCACCACCGACGAGGCCTAAGAAAA 

>RXA01105 

ATGACCAAAATTACTTTGAGCGATTTGCCATTGCGTGAAGAACTGCGCGGTGAGCACGCT 
TACGGCGCACCCCAGCTCAACGTTGATATTCGCCTCAACACCAACGAAAACCCTTACCCA 
CCGTCAGAGGCATTGGTCGCTGACTTGGTTGCCACCGTGGATAAGATCGCCACCGAGCTG 
AACCGCTACCCAGAGCGCGATGCTGTGGAACTGCGTGAT GAGTTGGCTGCGTACATCACC 
AAGCAAACCGGCGTGGCTGTCACCAGGGATAACCTGTGGGCTGCCAATGGTTCCAATGAA 
ATTCTGCAGCAGCTGCTGCAGGCTTTTGGTGGACCTGGACGCACCGCGTTGGGATTCCAA 
CCCAGCTATTCCATGCACCCAATTTTGGCTAAAGGCACCCACACTGAATTCATTGCGGTG 
TCCCGAGGTGCTGATTTCCGCATCGATATGGATGTGGCGCTGGAAGAAATTCGTGCAAAG 
CAGCCTGACATTGTTTTTGTCACCACCCCGAACAACCCGACCGGTGATGTGACCTCGCTG 
GACGATGTTGAGCGCATCAT CAACGT TGCCCCAGGCATCGT GAT CGT GGAT GAAGCT TAT 
GC G GAAT T C T C C C CAT CAC C T T C AG C AAC CAC T C T T C T G GAG AAG T AC C C AAC C AAGC T G 
GTGGTGTCCCGCACCATGAGTAAGGCTTTTGATTTCGCAGGTGGACGCCTCGGCTACTTC 
GTGGCCAACCCAGCGTTTATCGACGCCGTGATGCTAGTCCGCCTTCCGTATCATCTTTCA 
GCGCTGAGCCAAGCAGCCGCAATCGTAGCGCTGCGTCACTCCGCTGACACGCTGGGAACC 
GTCGAAAAGCTCTCTGTAGAGCGTGTTCGCGTGGCAGCACGCTTGGAGGAACTGGGCTAC 
GCTGTGGTTCCAAGTGAGTCCAACTTTGTGTTCTTTGGAGATTTCTCCGATCAGCACGCG 
GCATGGCAGGCATTTTTGGATAGGGGAGTGCTCATCCGCGATGTGGGAATCGCTGGGCAC 
TTGCGCACTACCATTGGTGTGCCTGAGGAAAATGATGCGTTTTTGGACGCAGCTGCAGAG 
AT CAT CAAGC TGAACCTG 

>RXA01105-downstream 
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T AAGAG AGAAG AAT TTTTCATGA 



>RXA0110 6-upstream 

GGTAAACATGCGGGCTTAAGAACTTGTGTTGAGGCCGCTTGGATTCGGGCACCGAGCTCG 
AAGAATTTCGATTCAACCTTTTAAGGGAGAACTTTTCGCC 

>RXA0110 6 

ATGTTGAATGTCACTGACCTGCGAGGTCAAACACCATCCAAGAGCGACATCCGACGTGCT 
TTGCCACGTGGTGGCACTGACGTGTGGTCTGTGCTTCCCATAGTGCAGCCTGTTGTAGAA 
GATGTCCAAAACCGCGGCGCTGAAGCTGCTTTGGATTACGGCGAGAAGTTCGACCATATT 
CGCCCCGCCTCGGTGCGGGTGCCAGCTGAGGTTATTGCTGCAGCAGAAAACACCTTAGAT 
CCGTTGGTGCGTGAATCGATTGAAGAGTCGATTCGTCGCGTCCGCAAGGTTCACGCTGAG 
CAAAAGCCATCCGAGCACACCACTGAACTTTCACCAGGTGGCACCGTCACTGAGCGTTTC 
ATGCCGATTGATCGCGTGGGACTGTACGTTCCAGGCGGCAATGCGGTGTACCCATCAAGC 
GTGATTATGAATACTGTCCCAGCTCAAGAGGCTGGTGTGAACTCCCTTGTGGTTGCGTCG 
CCTCCTCAGGCTGAGCACGGTGGCTGGCCTCACCCCACCATTTTGGCGGCGTGTTCCATC 
TTGGGTGTTGATGAGGTGTGGGCTGTCGGCGGCGGTCAGGCCGTGGCGTTGCTGGCTTAT 
GGTGATGACGCTGCAGGTCTCGAGCCTGTGGATATGATCACTGGACCTGGCAATATCTTT 
GTCACCGCTGCGAAGCGCCTGGTCAGGGGAGTGGTAGGTACTGATTCTGAGGCTGGCCCT 
ACAGAAATCGCTGTGCTTGCTGATGCCTCTGCCAACGCCGTCAACGTTGCCTACGATCTG 
ATCAGCCAAGCAGAACACGATGTCATGGCTGCGTCCGTGCTCATCACTGACTCCGAGCAG 
CTTGCCAAGGACGTAAACAGGGAAATCGAGGCGCGTTACTCAATCACGCGCAACGCCGAG 
CGCGTCGCAGAAGCTTTGCGCGGGGCCCAGAGTGGCATCGTGCTTGTCGACGACATTTCC 
GTGGGTATCCAAGTAGCCGATCAATACGCAGCGGAACACCTGGAAATCCACACTGAGAAC 
GCGCGCGCCGTAGCAGAGCAGATCACCAACGCGGGTGCGATCTTCGTGGGCGATTTCTCA 
CCAGTACCACTGGGTGATTACTCCGCAGGATCCAACCACGTGCTGCCAACCTCTGGATCC 
GCTCGTTTCTCCGCAGGTCTATCCACGCACACGTTCCTTCGCCCAGTCAACCTCATTGAA 
TACGATGAGGCTGCTCTGAAGGACGTCTCGCAGGTTGTCATCAACTTTGCCAACGCCGAA 
GATCTTCCAGCGCACGGCGAAGCAATCCGTGCACGCTTTGAAAACCTCCCCACCACCGAC 
GAGGCC 

>RXA0110 6-downstream 

T AAG AAAAA T G AC CAAAAT T AC T 



>RXA01132-upstream 

GCCCTGCATGATGGGGTAGTGGGGGTTGTTGGGCAGGTACGAGCTGTGATCAATCAGCTA 
CAC T AGT G AAGTCC AT AT AGT GAG AAGGGAATC CC ACAAC 

>RXA01132 

AT GAAACTTGCTGTTATTGGTGGAGATGGTATCGGCCCAGAGGTTACTGCAGAAGCCCTC 
AAGGTTCTAAACGCTGTCCGCGACGACATCGAGACCACCGATTATGACCTTGGCGCACGC 
CGTTACCTCAAAAATGGCGAGCTGCTCACCGACGAGGATCTGGCATCCCTGCGCGAGCAT 
GACGCGATCCTTCTTGGCGCTATCGGTGCACCAGGTTCCGTCCCTCCAGGAATTCTCGAG 
CGTGGTTTGCTGCTGAAGATGCGATTCGCACTGGATCACCACGTGAACCTGCGCCCATCC 
AAG 

>RXA0 114 5-upstr earn 

TAATGTAGTTGTCTGCCCAAGCGAGTTAAACTCCCACGATTTACAGTGGGGGGCAGACAT 
CTTTTCACCAAAATTTTTACGAAAGGCGAGATTTTCTCCC 

>RXA0114 5 

ATGGCTATTGAACTGCTTTATGATGCTGACGCTGACCTCTCCTTGATCCAGGGCCGTAAG 
GTTGCCATCGTTGGCTACGGCTCCCAGGGCCACGCACACTCCCAGAACCTCCGCGATTCT 
GGCGTTGAGGTTGTCATTGGTCTGCGCGAGGGCTCCAAGTCCGCAGAGAAGGCAAAGGAA 
GCAGGCTTCGAGGTCAAGACCACCGCTGAGGCTGCAGCTTGGGCTGACGTCATCATGCTC 
C T GG C T C C AG AC AC C T C C C AG G C AG AAAT C T T CAC C AAC G AC AT C G AGC C AAAC C T G AAC 
GCAGGCGACGCACTGCTGTTCGGCCACGGCCTGAACATTCACTTCGACCTGATCAAGCCA 
GCTGACGACATCATCGTTGGCATGGTTGCGCCAAAGGGCCCAGGCCACTTGGTTCGCCGT 
CAGTTCGTTGATGGCAAGGGTGTTCCTTGCCTCATC 
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>RXAO 1 1 6 2 - up s t r e am 

CATCGAATACGTGCCCTGCTGAATAGATGACATCGCAGAGATCTATAAGAGTCAGTGGTT 
GTCGGGGTTTCACAGTCACTTATTCTATGCAGGATTCACC 

>RXA01162 

ATGTATATCGTGGGGATTTGTCTACAATTAGTGGTTATGAGCCAACCGATGTCAGCACCC 
GACTCCGCTCCAGGAACAGAGCGCGGTCATGAACGCACCCATTTTGCGGTAGTCGGTGAC 
TCCCAGGATCCAGCACAGGCAACAGCTCCTAGAGCGCCAGCAGAATCAATTACTTTGATT 
GGTATTGGTACCGATGGGTTTGAGGGGCTCGGACTCAAGGCACAGCAAGCATTACAACGT 
GCCTCTGTGGTGATTGGATCATGGCGCCAGCTCAATCTCGTACCTGATGCCATTAAGGCA 
GAGCGTCGCCCATGGCCGGGTAATACCAAGCATCCTGATTTAGATGCCTTGTTTAAAGAG 
TTCCTCGGTCGGCATGTTGCTGTTCTGGCCTCTGGCGATCCACTGTTTTACGGCGTGGGC 
ACCGCAATGGTCCATGTGCTGGGGATGGATAGACTCACGGTTATTCCGGGACCATCATCC 
GCGTCGCTTGCTTGCGCCCGCTTGGGTTGGACAGTCAACCGCACACGGGTGGTGTACCTA 
GGACAAGAACCCATTGAGACACTCATCCCGATTATTGAATCAGGCGCTCAATTCCTCGTC 
TTGGGTAAAGATGAATTCAGTACAGCTCAAGTTGCCACGTTGTTGAATGAACTCGGACTG 
G GG GAG AC T C C AC T GAC T G T GC T C AG C GAT T T G GG C AG T AC T GAT G AGG AGAT C AC C C AA 
GGCACAGCTTCACATCCACCAGCTGCAGTGTCTGTTCTCAACGTGATTGCTGTGGGAGCT 
C G C AC C G C AAT GC C G AAAC C C C AC T T T G AAGG C GAC G T AT C AAAC G AAG AC C T T C G G G C A 
CTGACCGTGGCAGCTCTAGAACCCACCCAGGGACAAATGCTGTGGACCTTCGGGGATATT 
GGAGCAGCACTTGCCTGCGATTGGCTACGCGCAGCCGGCAACAAGGCGCACGCCATTAGT 
TTTGCCTCCATGGTTGAGCAAAGCCAAAGGAATGCTCGCAAACTAGGTGTATCCACCCTC 
AGTGTGAAAGAGACCCTGTCACCCAAAACGCTCAAAGATATCCGCTATGTACAAGGACCA 
GAATCAGCAAGCCCACATGCCATCTTCATGAACAAAGGCCTAGGCATCGATCTAGTTCCT 
GAAAC CG C AT GG AT GAT GCTGCGGCCT GG AG G AAAGC T CAT T G C G C AAG C C T C C AC AG AA 
GACAACAT CGCAAAGCT T CACACAC T CCAAGAAC AAC ACGGCGGA 

>RXA0 12 0 8 -upstream 

TACTAGGCACGGGGTGCCAACCGGATGGAAAAATTCCGGAGGCTGAGAAAACACCCGTTG 
AACCTGCTCTAGCTCGTACTAGCGAAGGGATGGCCTTAAC 

>RXA012 0 8 

GTGGCTAACTCGTTTTTGGATTCTTTAACTCTTGTTCGACAAAACACTCCCCTTGTTCAG 
TGTTTGACCAACTCTGTGGTCATGCAATTCACGGCCAATGTGTTGCTTGCCGCGGGTGCG 
ACCCCTGCGATGGTGGATACTCCAGCTGAATCGGCAGAATTCGCCGCTGTGGCCAATGGA 
GTGCTCATCAATGCGGGAACTCCTTCTGCGGAGCAATACCAAGGCATGACCAAGGCCATT 
GAGGGTGCACGAAAAGCTGGCACACCATGGGTGTTAGACCCAGTTGCTGTGGGTGGGTTG 
TCGGAGAGGACCAAGTATGCGGAGGGAATCGTCGATAAGCAGCCTGCCGCAATTCGTGGA 
AACGCCTCAGAGGTCGTGGCGCTTGCGGGGCTCGGTGCCGGTGGGCGCGGCGTAGACGCG 
ACCGATTCCGTGGAAGTGGCGTTGGAGGCGGCGCAATTGTTGGCCAAGCGCACTGGTGGC 
GTCGTGGCTGTCTCTGGTGCGGAGGACTTGATTGTGTCTGCGGATCGGGTGACGTGGTTG 
CGTTCGGGGGATCCGATGTTGCAGCTGGTGATTGGCACTGGATGCTCTTTGGGCGCGCTG 
ACAGCTGCATATCTAGGCGCCACGGTTGACTCAGATATTTCCGCGCACGATGCTGTGTTG 
GCTGCGCATGCCCATGTGGGTGCTGCTGGCCAGATTGCAGCACAGAAGGCATCGGCGCCA 
GGCAGCTTTGCGGTGGCGTTTATTGATGCGCTTTATGACGTGGATGCCCAGGCTGTGGCC 
TCGTTGGTTGATGTGCGAGAGGCC 

>RXA0 12 08 -downstream 
TGAAAAGTACGTGACTGATTTTT 



>RXA0120 9-upstream 

CAGATTGCAGCACAGAAGGCATCGGCGCCAGGCAGCTTTGCGGTGGCGTTTATTGATGCG 
CTTTATGACGTGGATGCCCAGGCTGTGGCCTCGTTGGTTG 

>RXA0120 9 

ATGTGCGAGAGGCCTGAAAAGTACGTGACTGATTTTTCTTTGTATCTGGTCACCGATCCC 
GTTTTGGGTGGCGGGCCAAAAAAAGTAGCTGGAATTGTTGACAGCGCAATTTCCGGCGGA 
GTTTCTGTGGTGCAGCTGCGCGATAAGAACTCAGGCGTGGAAGATGTTCGTGCGGCAGCA 
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AAGGAGCTGAAAGAACTCTGCGATGCTCGCGGGGTGGCGCTTGTTGTCAACGATTACTTA 
GATATCGCCGTTGAGCTGGGTCTTCACCTGCACATTGGTCAAGGCGATACACCTTATACG 
CAAGCACGGGAGCTGCTTCCAGCTCATCTTGAATTGGGTTTGAGCATTGAAAACCTGGAT 
CAATTGCATGCTGTGATCGCGCAGTGCGCCGAGACTGGTGTGGCATTGCCCGATGTGATT 
GGCATTGGTCCGGTGGCCTCTACTGCGACCAAACCAGATGCGGCACCCGCATTGGGTGTG 
GAGGGCATCGCTGAGATCGCCGCTGTAGCTCAAGACCACGGCATCGCATCAGTAGCTATT 
GGAGGCGTTGGTCTACGCAACGCGGCCGAACTCGCTGCTACGCCCATCGACGGTCTGTGC 
GTGGTCTCTGAAATCATGACCGCCGCCAATCCAGCAGCTGCGGCAACTCGCCTGCGGACT 
GCTTTTCAACCTACTTTCTCGCCTGAAACTCAAACTGAACTCTCTCAAACAGAACTCCAA 
GGAGCCTTCGTGAATTCGCCTTCTGCCCCACGTGTGTTGTCTATTGCAGGCACTGATCCC 
ACAGGTGGTGCAGGTATTCAGGCTGATCTGAAGTCCATTGCAGCAGGTGGCGGCTACGGC 
ATGTGCGTTGTGACCTCGCTGGTCGCGCAAAACACCCACGGCGTCAACACGATCCACACC 
CCACCCTTGACCTTTTTGGAAGAACAGCTGGAAGCGGTCTTTTCCGATGTCACCGTCGAT 
GCCATCAAGCTCGGCATGTTGGGCTCTGCCGACACCGTCGATCTGGTGGCTTCATGGCTT 
GGTTCCCACGAGCACGGTCCCGTGGTGCTTGATCCCGTCATGATCGCCACCAGCGGTGAT 
CGCCTACTGGATGCGAGCGCTGAAGAATCGCTGCGCCGCCTGGCCGTGCACGTCGATGTG 
GTCACCCCGAATATCCCCGAACTTGCCGTGTTGTGCGACAGTGCTCCTGCCATCACCATG 
GAT GAGGCCATTGCTCAGGCTCAGGGATTTGCGCGGACTCATGACACCATCGTCATTGTC 
AAGGGTGGACATCTGACTGGCGCGCTTGCTGATAACGCTGTCGTGCGCCCCGACGGCTCG 
GTGTTCCAGGTGGAAAACCTGCGTGTCAACACCACCAACTCCCATGGCACAGGCTGTTCG 
CTCTCTGCGTCACTTGCCACCAAGATCGCCGCCGGCGAAAGCGTGGAA 

>RXA01215-upstream 

TCGAAGGCTGGGTGCAAAAGAAGCGCCCTGGAACCGCTGCAGCACAAGCCGCAGAAGCCG 
C C C AAAAC G T C C AC AAC C AG G AAGG C T AAG CAG GAT C C T C 

>RXA01215 

ATGACTGCTCACTGGAAACAAAACCAAAAGAACCTCATGCTGTTTTCGGGTCGTGCGCAC 
CCAGAACTGGCAGAAGCTGTAGCTAAAGAGCTCGACGTCAACGTCACCCCAATGACGGCA 
CGCGATTTCGCCAACGGTGAAATCTACGTCCGCTTCGAGGAATCAGTTCGTGGCTCCGAC 
TGCTTCGTCCTGCAGTCCCACACCCAGCCTCTCAACAAGTGGCTCATGGAACAGCTGCTG 
ATGATCGACGCTTTGAAGCGTGGTTCCGCAAAGCGCATCACCGCGATCCTGCCGTTCTAC 
CCATATGCCCGCCAGGACAAGAAGCACCGCGGCCGCGAGCCAATTTCTGCTCGCCTCATC 
GCCGACCTCATGCTCACCGCTGGCGCGGACCGTATCGTGTCCGTGGACTTGCACACCGAT 
CAGATCCAGGGCTTCTTCGACGGCCCAGTCGATCACATGCACGCCATGCCGATCCTCACC 
GATCACATCAAGGAAAACTACAACCTGGACAACATCTGCGTGGTCTCCCCTGACGCAGGT 
CGCGTGAAGGTTGCAGAGAAGTGGGCTAACACCTTGGGCGATGCCCCAATGGCGTTCGTG 
CACAAGACCCGCTCCACCGAGGTAGCAAACCAGGTTGTCGCCAACCGCGTCGTCGGTGAC 
GTCGACGGCAAGGACTGCGTGCTTCTCGACGACATGATCGACACTGGCGGCACCATCGCC 
GGCGCTGTGGGCGTCCTGAAGAAGGCTGGCGCAAAGTCAGTCGTCATCGCCTGCACCCAC 
GGTGTGTTCTCTGACCCAGCCCGCGAGCGCCTGTCTGCATGCGGTGCTGAAGAAGTCATC 
ACCACCGACACCCTGCCACAGTCCACCGAGGGCTGGAGCAACCTGACCGTTTTGTCGATC 
GCACCGCTGCTGGCTCGCACCATCAACGAGATCTTCGAAAACGGTTCCGTCACCACCCTC 

TTCGAGGGCGAGGCC 

>RXA0 1 2 1 5 - down stream 
TAAACACCCATGCCCACCACGGA 

>RXA0 123 9-upst ream 

GCACTTGCTGCGTAAATCTTTTTCCCACGCCGGGAATGCGTGAACACTAAGATCGAGGAC 
GTACCGCACGATTTTGCCTAACTTTTAAGGGTGTTTCATC 

>RXA01239 

ATGGCACGTCCAATTTCCGCAACGTACAGGCTTCAAATGCGAGGACCTCAAGCAGATAGC 
GCCGGGCGTTCATTTGGTTTTGCGCAGGCCAAAGCCCAGCTTCCCTATCTGAAGAAGCTA 
GGCATCAGCCACCTGTACCTCTCCCCTATTTTTACGGCCATGCCAGATTCCAATCATGGC 
TACGATGTCATTGATCCCACCACCATCAATGAAGAGCTCGGTGGCATGGAGGGTCTTCGA 
GATCTTGCCGCAGCTACACACGAGTTGGGCATGGGCATCATCATTGATATTGTTCCCAAC 
CATTTAGGTGTTGCCGTTCCACATTTGAATCCTTGGTGGTGGGATGTTCTAAAAAACGGC 
AAAGATTCCGCTTTTGAGTTCTATTTCGATATTGACTGGCACGAAGACAACGGTTCTGGT 
GGCAAGCTGGGCATGCCGATTCTGGGTGCTGAAGGCGATGAAGACAAGCTGGAATTCGCG 
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GAGCTTGATGGAGAGAAAGTGCTCAAATATTTTGACCACCTCTTCCCAATCGCGCCTGGT 

ACCGAAGAAGGGACACCGCAAGAAGTCTACAAGCGCCAGCATTACCGCCTGCAGTTCTGG 

CGCGATGGCGTGATCAACTTCCGTCGCTTCTTTTCCGTGAATACGTTGGCTGGCATCAGG 

CAAGAAGATCCCTTAGTGTTTGAACATACTCATCGTCTGCTGCGCGAATTGGTGGCGGAA 

GACCTCATTGACGGCGTGCGCGTCGATCACCCCGACGGGCTTTCCGATCCTTTTGGATAT 

CTGCACAGACTCCGCGACCTCATTGGACCTGACCGCTGGCTGATCATCGAAAAGATCTTG 

AGCGTTGATGAACCACTCGATCCCCGCCTGGCCGTTGATGGCACCACTGGCTACGACGCC 

CTCCGTGAACTCGACGGCGTGTTTATCTCCCGAGAATCTGAGGACAAATTCTCCATGCTG 

GCGCTGACCCACAGTGGATCCACCTGGGATGAACGCGCCCTCAAATCCACGGAGGAAAGC 

CTCAAACGAGTCGTCGCCCAACAAGAACTCGCAGCCGAAATCTTAAGGCTCGCCCGCGCC 

ATGCGCCGCGATAACTTCTCCACCGCAGGCACCAACGTCACCGAAGACAAACTTAGCGAA 

AC CAT CATCGAATTAGTCGCCGCCATGCCCGTCTACCGCGCCGACTACATCTCCCTCTCA 

CGCACCACCGCCACCGTCATCGCGGAGATGTCCAAACGCTTCCCCTCCCGGCGTGACGCA 

CTCGACCTCATCGCGGCCGCCCTACTTGGCAATGGCGAGGCCAAAATCCGCTTCGCTCAA 

GTCTGCGGCGCCGTCATGGCTAAAGGTGTGGAAGACACCACCTTCTACCGCGCATCTAGG 

CTCGTTGCATTGCAAGAAGTCGGTGGCGCGCCGGGGAGATTCGGCGTCTCCGCTGCAGAA 

TTCCACTTGCTGCAGGAAGAACGCAGCCTGCTGTGGCCACGCACCATGACCACCTTGTCC 

ACGCATGACACCAAACGTGGCGAAGATACCCGCGCCCGCATCATCTCCCTGTCTGAAGTC 

CCCGATATGTACTCCGAGCTGGTCAATCGTGTTTTCGCGGTGCTCCCCGCGCCAGACGGC 

GC7^CGGGCAGTTTCCTCCTACAAAACCTGCTGGGCGTATGGCCCGCCGACGGCGTGATC 

ACCGATGCGCTGCGCGATCGATTCAGGGAATACGCCCTAAAAGCTATCCGCGAAGCATCC 

ACAAAAACCACGTGGGTGGACCCCAACGAGTCCTTCGAGGCTGCGGTCTGCGATTGGGTG 

GAAGCGCTTTTCGACGGACCCTCCACCTCACTAATCACCGAATTTGTCTCCCACATCAAC 

CGTGGCTCTGTGCAAATCTCCTTAGGCAGGAAACTGCTGCAAATGGTGGGCGCTGGAATC 

CCCGACACTTACCAAGGAACTGAGTTTTTAGAAGACTCCCTGGTAGATCCCGATAACCGA 

CGCTTTGTTGATTACACCGCCAGAGAACAAGTCCTGGAGCGCCTGCAAACCTGGGATTGG 

ACGCAGGTTAATTCGGTAGAAGACTTGGTGGATAACGCCGACATCGCCAAAATGGCCGTG 

GTCCATAAATCCCTCGAGTTGCGTGCTGAATTTCGTGCAAGCTTTGTTGGTGGAGATCAT 

CAGGCAGTATTTGGCGAAGGTCGCGCAGAATCCCACATCATGGGCATCGCCCGCGGTACA 

GACCGAAACCACCTCAACATCATTGCTCTTGCTACCCGTCGACCACTGATCTTGGAAGAC 

CGTGGCGGATGGTATGACACCACCGTCACGCTTCCTGGTGGACAATGGGAAGACAGGCTC 

ACCGGGCAACGCTTCAGTGGTGTTGTCCCAGCCACCGATTTGTTCTCACATCTACCCGTA 

TCTTTGTTGGTTTTAGTACCCGATAGTGAGTTT 

>RXA012 3 9-downstream 
TGATCCCTGCACAGGAAAGTTAG 



>RXA01253-upstream 

ACGCCATCGCAGCCTGCCCTCCTGGCCGCATCGAAGTCCTCGCCAACTACACCGCATTCC 
GAG AC C T C AAAAAG G C T C T G GAG AAAGG G AC C G AAC AAT A 

>RXA01253 

ATGACCACCCTCAACATCGGCCTCATCCTCCCCGACGTCCTCGGAACTTACGGCGACGAC 
GGCAACGCACTAGTCCTGCGCCAACGCGCACGCATGCGTGGCATTAATGCTGAAATCCAG 
CGCGTCACCCTCGACGACGCCGTCCCTTCCACCCTTGATCTCTACTGCCTCGGCGGCGGC 
GAG G AC AC C G C AC AG AT C C T T G C C AC C G AAC ACC T C ACC AAAG AC GGCGGCCTC C AAACC 
GCAGCCGCCGCAGGCCGCCCCATCTTCGCAGTCTGCGCAGGTCTCCAGGTACTCGGCGAC 
TCCTTCCGCGCCGCCGGCCGTGTCATCGACGGCCTTGGGCTTATCGACGCCACCACCGTC 
TCTTTACAAAAACGCGCCATCGGAGAAGTCGAAACGACACCAACCCGCGCCGGATTCACC 
GCCGAGCTGACCGAACGACTCACCGGCTTCGAAAACCACATGGGCGCCACCCTGCTCGGC 
CCCGACGCCGAACCACTCGGCCGAGTCGTCCGCGGCGAAGGCAACACCGATGTCTGGGCA 
GCCTCCGAAAACACCGACGACCAACGCCAACAATTCGCCGAAGGCGCCGTCCT^AGGCAGC 
ATCATCGCCACCTACATGCACGGCCCCGCACTCGCCCGAAACCCCCAACTCGCCGACCTC 
ATGCTCGCAAAAGCAATGGGTGTCGCGCTGAAAGACCTGGAGCCTTTGGACATCGACGTC 
ATCGACCGCCTCCGCGCCGAACGCCTGGCG 

>RXA0 1 2 5 3-downs t r earn 
TAGCCCCTTCTAAACCGGGTCTA 

>RXA0 1321 -upstream 
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CTTGCACGATTTGTTAGGTCGT 
>RXA01321 

GTGGCTGAGAATGATTATCCGATGGAAGTTGTTGCGGTTGTGGGTAACCATGAGAACTTG 
CGTTATATTGCGGAGAACCATAATGTTCCGTTTTTCCATGTGCCGTTTCCTAAGGATGCG 
GTTGGTAAGCGGAAGGCGTTTGACCAGGTCGCTGAGATTGTGAATGGTTATGATCCGGAT 
GCGATTGTTTTGGCTCGTTTTATGCAGATTTTGCCGCCGGATTTGTGTGAGATGTGGGCT 
GGTCGTGTGTTGAATATTCATCACAGTTTCTTGCCGTCGTTTATGGGTGCGCGCCCGTAT 
CATCAGGCGTATAGCCGTGGTGTGAAGTTGATTGGTGCGACCTGCCATTATGCGACTGGG 
GATCTGGATGATGGTCCGATCATTGAGCAGGATGTTATTCGTGTGACGCATAAGGATACG 
CCGACTGAGATGCAGCGTTTGGGCCGCGATGCGGAGAAGCAGGTGCTGGCTCGCGGTTTG 
CGTTTCCACTTGGAGGACCGGGTGCTGGTTTACGGTAACCGCACGGTTGTCTTTGAT 

>RXA01321-downstream 
TAAGGCTTTTTGCTTTTCGACGC 

>RXA0 1352 -upstream 

GTGCCCAATGCATTGGGCTGAGATTGCGCGCTGTTGCTGCGCGGGACCGTTCGAACCTGT 
CTGGTTAACACCAGCGAAGGAAGCGAGGATTGATTGTCCC 

>RXA01352 

GTGTTTGAAAATCGTTTTGACCTGCGTTGTTATGTTGTGACTGGTGCGGGCTCGGTGGAT 
GAGGTTGTGCACACTGCGTCTGCTGCGGCTCGTGGTGGCGCGGGTGTGGTGCAGGTGCGT 
TCAAAGCCTATTTCGCCAGAAGCGATGAGGGAGTTGGCATCAAAGGTTGCGCTTGAGGTT 
GCGCGGTGCAGCCCAACAACGAGGGTGCTTATCGACGACCACCTCCACGTTGCTTCTTCC 
TTAATGCGCGAAGGACTCCCGATTCACGGTGTGCATCTTGGGCAGGATGATATGTCGGTG 
CTTGAGGCTCGTGAGTTGTTGGGGCCTGAGGCGATCATTGGGTTGACTACTGGAACCCTA 
GAACTTGTGGCGGCGGCGAATGAGCTGTCCGATGTGTTGGATTACATCGGTGCTGGGCCG 
TTTCGGAAGACTCCCACCAAGGATTCAGGTCGGCCACCGATTGGCCTTGCGGGTTATCCC 
CCTTTGGTGGAATTGTCCAAGGTGCCGATCGTTGCGATTGGTGATGTCACCCCTGCCGAT 
GTGCGCGCTCTCAGCGCAACCGGTGTGGCTGGCGTTGCCATGGTGCGGGCTTTTTCTGAA 
TCTGAT 

>RXA0 1360- up stream 

GTGGCAATCAACGCCGCGGTCGTACCCAGATCCCAGTGGTCACGCGCCATTTGTGACAAC 
GATTCCGTAGAAGTTCTCACCGCAATTCAGGGAGGTTAAA 

>RXA013 60 

ATGCTGCATATTGCTGATAAAACTTTCGATTCCCACCTCATCATGGGCACCGGCGGAGCC 
ACCTCTCAGGCGTTGCTGGAGGAATCCCTTGTCGCCAGTGGAACTCAATTGACCACCGTG 
G C GAT G C G T C G AC AC C AAGC AAC C AC C T C T AGC G G AG AA 



>RXA013 61 

GCCGACGCTGTGATCTCTATTGATGGCCACGATCCGTGTTTGACCGTGACGATGAATTCG 
GGGGTGAGGGTTGCGTCGAAAAGCGTTGTTGTTTTGGCGGCGGGCCTGGGCGCCGCAAGC 
ATTCCCGGCTGGTTTGAGGGCGCGAACCCATTGCAGTTGAGGCCGGTGTACGGCGATATT 
GTGCGCGTGCGCGTGCCGGAGCGACTGCAGCCGATGGTCACCAAGGTGGTGCGCGGGTTT 
GTGGAAGATCGTCAGATTTATATCATTCCGCGTACCGATGGCACCCTCGCGATCGGCGCG 
ACAAGCCGTGAGGATCACCCGCAACCTCGAACGGGCGCAGTGCATGATTTGCTACGCGAT 
GCTATCCGTTTGATTCCGGGCATTGAAGAAACCGAATTTATCGAAGTCACCTGCGGCGCC 
CGCCCCGGCACCCCGGATGACCTGCCGTACCTGGGATGGGTTGGATCCAATGTGATTGCG 
TCCACAGGATATTTCCGCCATGGAATTTTGCTGTCAGCCCTTGGTGCACGCGCTGCCGTT 
GATATGGCAACCAACCAGCCACTGTTCCCCACTCTTGATGTGTGCGATCCGTTTCGCCAC 
CAAATT 

>RXA01361-downstream 
TAAG GAT TTTT C AC AAGT G AT T A 

>RXA01371-upstream 

AACAGCTTCAATCAATTCGGTGTCCACTCCAACATGTAGAGTGGTGCGCGTTAAAAAAGT 
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TTTCCTAATTTTCATTTTCTTAAAAGGAGCTCGCCAGGAC 
>RXA01371 

ATGGCACAGGTTATGGACTTCAAGGTTGCCGATCTTTCACTAGCAGAGGCAGGACGTCAC 
CAGATTCGTCTTGCAGAGTATGAGATGCCAGGTCTCATGCAGTTGCGCAAGGAATTCGCA 
GACGAGCAGCCTTTGAAGGGCGCCCGAATTGCTGGTTCTATCCACATGACGGTCCAGACC 
GCCGTGCTTATTGAGACCCTCACTGCTTTGGGCGCTGAGGTTCGTTGGGCTTCCTGCAAC 
ATTTTCTCCACCCAGGATGAGGCTGCAGCGGCTATCGTTGTCGGCTCCGGCACCGTCGAA 
GAGCCAGCTGGTGTTCCAGTATTCGCGTGGAAGGGTGAGTCACTGGAGGAGTACTGGTGG 
TGCATCAACCAGATCTTCAGCTGGGGCGATGAGCTGCCAAACATGATCCTCGACGACGGC 
GGTGACGCCACCATGGCTGTTATTCGCGGTCGCGAATACGAGCAGGCTGGTCTGGTTCCA 
CCAGCAGAGGCCAACGATTCCGATGAGTACATCGCATTCTTGGGCATGCTGCGTGAGGTT 
CTTGCTGCAGAGCCTGGCAAGTGGGGCAAGATCGCTGAGGCCGTTAAGGGTGTCACCGAG 
GAAACCACCACCGGTGTGCACCGCCTGTACCACTTCGCTGAAGAAGGCGTGCTGCCTTTC 
CCAGCGATGAACGTCAACGACGCTGTCACCAAGTCCAAGTTTGATAACAAGTACGGCACC 
CGCCACTCCCTGATCGACGGCATCAACCGCGCCACTGACATGCTCATGGGCGGCAAGAAC 
GTGCTTGTCTGCGGTTACGGCGATGTCGGCAAGGGCTGCGCTGAGGCTTTCGACGGCCAG 
GGCGCTCGCGTCAAGGTCACCGAAGCTGACCCAAT CAACGCTCTTCAGGCTCTGATGGAT 
GGCTACTCTGTGGTCACCGTTGATGAGGCCATCGAGGACGCCGACATCGTGATCACCGCG 
ACCGGCAACAAGGACATCATTTCCTTCGAGCAGATGCTCAAGATGAAGGATCACGCTCTG 
CTGGGCAACATCGGTCACTTTGATAATGAGATCGATATGCATTCCCTGTTGCACCGCGAC 
GACGTCACCCGCACCACGATCAAGCCACAGGTCGACGAGTTCACCTTCTCCACCGGTCGC 
TCCATCATCGTCCTGTCCGAAGGTCGCCTGTTGAACCTTGGCAACGCCACCGGACACCCA 
TCATTTGTCATGTCCAACTCTTTCGCCGATCAGACCATTGCGCAGATCGAACTGTTCCAA 
AAC G AAG G AC AG T AC G AG AAC G AGG T C T AC C G T C T G 

>RXA013 81 

TCCGCAGGCGTTGGAACCATCACGGTCATCGAT GACGACACCGTCGACATTTCCAACATT 
CACCGCCAAATCCTCTTCGGCGCAAGCGATGTCGGTCGACCCAAGGTCGAGGTTGCCGCC 
GAGCGCCTCAAAGAACTCCAACCAGACATCACCGTCAACGCGTTGCACGAACGGATCACT 
CCAGAAAACGCCTGCGAGCTGCTCAATTCCGTGGACCTCGTCTTAGACGGCTCCGATTCT 
TTCTCCACAAAATACTTAGTGTCTGATGCCGCCGAAAT CACCGGAACTCCCCTCATCTGG 
GCAACGGTACTGCGCTTTCACGGCGAACTGGCACTCTTCAACTCTGGCCCCGACCACCGC 
GGAGTCGGCCTGCGCGACGTCTTCCCCGAACAACCCTCCGCCGATTTCGTCCCTGACTGC 
GCCACCGCTGGTGTTCTTGGCGCCACCACAGCCACCATCGGCGCACTCATGGCCACTCAC 
GCCATCGGATTTCTCACAGAAATCGGCGACGTCCAACCAGGCACAATCCTCTCCTACGAC 
GCATTCCCCGCCGCCACGCGCAGCTTCCGCGTCTCCGCCGACCCGGCGCGCCCACTGGTC 
ACCCGCCTCCGCGCCTCCTACGAGGCAGCGCGCACCGATACAACTTCGCTTATCGACGCC 
ACCCTCAACGGCTCCCTCACCGCCCTCGATATCCGAGAGCCACAT GAAGTTCTGCTCAAA 
GACCTCCCCGAGGGCGCAACGTCACTGAAGCTCCCCTTAAGCCAGATCACCTCGGACAGC 
GACATTTTAGAGGCACTGTCTGGAATCGACGGCGACATTTTGGTCTACTGCGCTTCGGGA 
ATCCGCAGTTCCGACTTCATCGACAACTACTCCCACCTCGGCCACAAATTTGTGAATCTT 
CCCGGTGGGGTCAACGCGCTG 

>RXA01381-downstream 
TAGCTGTCAATTTAAGAGGCCAG 

>RXA01393-upstream 

CAAAAGCAGACCTGTAATGAAGATTTCCATGATCACCATCGTGACCTATGGAAGTACTTA 
AGT AAAAT GAT T GGT T C T T AAC AT GG T T T AAT AT AGC T T C 

>RXA01393 

ATGAACCCCATTCAACTGGACACTTTGCTCTCAAT C AT T G AT GAAG G C AGC TTCG AAG GC 
GCCTCCTTAGCCCTTTCCATTTCCCCCTCGGCGGTGAGTCAGCGCGTTAAAGCTCTCGAG 
CATCACGTGGGTCGAGTGTTGGTATCGCGCACCCAACCGGCCAAAGCAACCGAAGCGGGT 
GAAGTCCTTGTGCAAGCAGCGCGGAAAATGGTGTTGCTGCAAGCAGAAACTAAAGCGCAA 
CTATCTGGACGCCTTGCTGAAATCCCGTTAACCATCGCCATCAACGCAGATTCGCTATCC 
ACATGGTTTCCTCCCGTGTTCAACGAGGTAGCTTCTTGGGGTGGAGCAACGCTCACGCTG 
CGCTTGGAAGATGAAGCGCACACATTATCCTTGCTGCGGCGTGGAGATGTTTTAGGAGCG 
GTAACCCGTGAAGCTAATCCCGTGGCGGGATGTGAAGTAGTAGAACTTGGAACCATGCGC 
CACTTGGCCATTGCAACCCCCTCATTGCGGGATGCCTACATGGTTGATGGGAAACTAGAT 
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TGGGCTGCGATGCGCGTCTTACGCTTCGGTCCCAAAGATGTGCTTCAAGACCGTGACCTG 
GACGGGCGCGTCGATGGTCCTGTGGGGCGCAGGCGCGTATCCATTGTCCCGTCGGCGGAA 
GGTTTTGGTGAGGCAATTCGCCGAGGCCTTGGTTGGGGACTTCTTCCCGAAACCCAAGCT 
GCTCCCATGCTAAAAGCAGGAGAAGTGATCCTCCTCGATGAGATACCCATTGACACACCG 
ATGTATTGGCAACGATGGCGCCTGGAATCTAGATCTCTAGCTAGACTCACAGACGCCGTC 
GTTGATGCAGCAATCGAGGGATTGCGGCCT 

>RXA0 1 3 9 3 -down s t r e am 
TAGTTACTTCT GAAAAG G T T C AG 



>RXA0 13 94 -upstream 

GAGCAAAGTGTCCAGTTGAATGGGGTTCATGAAGCTATATTAAACCATGTTAAGAACCAA 
TCATTTTACTTAAGTACTTCCATAGGTCACGATGGTGATC 

>RXA013 94 

ATGGAAATCTTCATTACAGGTCTGCTTTTGGGGGCCAGTCTTTTACTGTCCATCGGACCG 
CAGAATGTACTGGTGATTAAACAAGGAATTT^AGCGCGT^AGGACTCATTGCGGTTCTTCTC 
GTGTGTTTAATTTCTGACGTCTTTTTGTTCATCGCCGGCACCTTGGGCGTTGATCTTTTG 
TCCAATGCCGCGCCGATCGTGCTCGATAT TATGCGCTGGGGTGGCATCGCTTACCTGTTA 
TGGTTTGCCGTCATGGCAGCGAAAGACGCCATGACAAACAAGGTGGAAGCGCCACAGATC 
ATTGAAGAAACAGAACCAACCGTGCCCGATGACACGCCTTTGGGCGGTTCGGCGGTGGCC 
ACTGACACGCGCAACCGGGTGCGGGTGGAGGTGAGCGTCGATAAGCAGCGGGTTTGGGTA 
AAGCCCATGTTGATGGCAATCGTGCTGACCTGGTTGAACCCGAATGCGTATTTGGACGCG 
TTTGTGTTTATCGGCGGCGTCGGCGCGCAATACGGCGACACCGGACGGTGGATTTTCGCC 
GCTGGCGCGTTCGCGGCAAGCCTGATCTGGTTCCCGCTGGTGGGTTTCGGCGCAGCAGCA 
TTGTCACGCCCGCTGTCCAGCCCCAAGGTGTGGCGCTGGATCAACGTCGTCGTGGCAGTT 
GT G AT G AC C GC AT T GG C CAT C AAAC T GAT GT T G AT GGG T 

>RXA0 13 94 -downstream 
TAGTTTTCGCGGGTTTTGGAATC 

>RXA0 1416 

GCTGGCGCTTCCGAAAACGTTGTCAACCGCGTCAAGGACGGTGCACCAGCACCAACCGAA 
AAGATCGTCTCCGACGGCCTTGAAGCAGCTAAGCCATTCATCGACATCCTGTGCCGCGCA 
CAGGAAGGTCTGGCACAGCGCGTTGGAAACGCAGCCAAGGAATTCCCACTGTTCCCTCCA 
TACACCGACGAGGTGTACTCCGCAGTGGAGCGCAAGGTATCCAAGAAGCTAGCTTCTTTG 
CTGACCCT G AAG G C AAAG C AAGAG C G C G AC G AC G C T AC C AAC G C C T AC AT G G AAG AAAT C 
GAAGCCGAACTGCTTCCAAAGTTCGAGGCTTCCTACAGCTCAGCAGCTGAAGCGTCCAAG 
GAAATCCGTGCAGGATACAACGCTGTCATGAAGGCCATCGTGCGCCGCATGATCCTCACC 
GATCACTTCCGCATCGACGGCCGCGGAGTCACCGACATCCGTGACCTGGCAGTAGAAGTT 
GAGCTCATCCCACGTGCGCACGGTTCCTCCCTCTTCGAGCGTGGCGAGACCCAGATCCTT 
GGTGTCACCACCCTGGACATGCTCAAGATGG AAC AGC AAAT CGACTCCCTGGCACCAGGC 
GAT G C G AAG C G C T AC AT GC AC C AC T AC AAC 



>RXA014 4 2-upstream 

AATTAAGCAACCTTTTTAACAGGTTTAGAGCTTTCACGAGGTGGCGTCAGATAAAGTGAA 
CACCAATATTTCTGACATCTTCCAACGGAGGCTAAAAGGC 

>RXA01442 

ATGTACATCCCAGAGTCGATCGGCACCCCTTTGACCCCCAATGCCACGAAAGTGATGCTG 
CTGGGATCAGGAGAATTAGGCAAAGAAGTAGCCATCGCTTTCCAGCGTCTCGGCCTGGAA 
GTCCATGCAGTTGATCGCTACGAACATGCCCCAGCCCACCAGGTCGCTCACTTCTCCTAT 
GTCATCGACATGACAGATGCAGCCCAGGTGCGGGAATTGGTGGAGCGTGTGCGCCCAGAT 
TTTGTCATTCCTGAAATCGAAGCACTGGCAACCGATGAACTGGTGAAGATCGAAGAAGAG 
GGGCTAGCTACCATCGTGCCCACTGCACGTGCAGCCAAGCTGACCATGAACCGCGAAGGC 
ATCCGCAAGCTGGCGGCAGAGGAACTGGGTCTTCCAACCTCCAACTATGAGTTCTGCTCC 
ACTTTCGAGGAATTCTCCGCAGCTGCTGAAAAGCTTGGTTACCCCAACGTGGTGAAACCA 
GTGATGAGTTCTTCCGGCAAGGGCCAATCTGTTTTGCGTAGTTCAGACGATCTGCAGGCA 
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GCATGGGATTATGCGATGAGCGGTGCACGCGTGGCCAACTCCCGCGTCATCGTGGAAGCT 
TTCGTGGAATTCGATTACGAGATCACCCTGTTGACAGTAAGGTCCATCGATCCCACCACC 
TCTAAGCCTGCGACCTGGTTCTGTGAGCCCATTGGGCACCGCCAAGAAGACGGCGACTAC 
GTGGAATCCTGGCAGCCAATGGAGATGACTCCTCGCGCGCTGGAAAACGCACGCTCAGTA 
GCCGCACGCATCACCAACGCATTGGGCGGACGCGGCGTATTTGGTGTGGAGCTCTTTGTC 
TCCGGCGATGACGTGTACTTCTCTGAAGTCTCCCCACGCCCACACGACACCGGCCTTGTC 
ACCCTTGCCACCCAGCGTTTCTCTGAATTTGAACTCCACGCCAAGGCAATTCTGGGATTG 
CCTGTTGATGTCACCCTGATTTCTCCAGGTGCCTCCGCTGTCATCTACGGTGGCATCGAA 
TCTGAAGGCGTGAGCTACACCGGGTTGGCTGAAGCGCTGGCAGTGGCTGAAACTGATCTT 
CGTATCTTTGCCAAGCCAGAGGCCTTCACCAAGCGTCGCATGGGTGTTGCAGTGTCCACC 
GCTGAGGATGTGGCTGCAGCCAGGGACCGCGCCACTTTGGCTGCCGCGGCGATCAAGGTT 
CAT C C AG G AAAT T C C G C AG AG GC T 

>RXA0 1 4 4 2-downst ream 
TAACATGCTGGGAAAGCATCGGG 



>RXA014 4 6-upstream 

GAT GATTAAAAACCTCACATGGGATAGTAAGAT GAAATAACGTCTGTGTGCGCACACGCG 
TGCATACTCCAACTTCATGGATCGGATGTGACGTAAACCA 

>RXA014 4 6 

ATGGCTGCAATCGTTATTGTCGGCGCTCAATGGGGCGAT GAAGGCAAAGGTAAGGCCACG 
GATATTCTCGGCGGACTCGTCGATTACGTGGTTAAGCCCAATGGCGGTAACAACGCTGGA 
CACACTGTTGTGGTCGGCGGCGAGAAGTACGAGCTAAAGCTCCTTCCTGCCGGCGTCCTC 

TCCGMACGGCCACCCCMTTTTGGGCMCGGCGTTGTGATCAACCTTGAGGCACTGTTC 

GAAGAAATCGACGGCCTTGAGGCTCGCGGTGCGGATGCATCCCGCCTGCGCATCTCTGCA 
AACGCTCACCTGGTTGCTCCATACCACCAGGTGATGGACCGTGTTCAGGAACGCTTCCTG 
GGCAAGCGCGCAATCGGCACCACCGGCCGTGGCATCGGCCCAACCTACGCGGACAAAGTA 
TCCCGCGTGGGAATCCGTGTTCAAGACATTTTCGACGAATCCATCCTTCGTCAAAAAGTC 
GAATCCGCCCTGGATTACAAAAACCAGGTGCTGGTGAAGATGTACAACCGCAAGGCCATC 
GTCGCTGAGGAAATCGTGCAGTACTTCCTCTCCTACGCTGATCGTCTGCGCCCCATGGTC 
ATCGATGCCACCTTGGTGCTCAACGAGGCACTTGATCAGGGCAAGCACGTTCTTATGGAA 
GGTGGCCAGGCAACCATGCTCGACGTGGACCACGGCACCTACCCATTCGTCACCTCCTCC 
AACCCAACCGCCGGTGGCGCAAGTGTTGGTTCAGGTATCGGCCCAACCAAGATCACCAGC 
TCCTTGGGTATCAT CAAGGCCTACACCACTCGTGTTGGTGCCGGCCCATTCCCAACTGAG 
CTGTTTGATAAGTGGGGCGAGTACCTGCAGACCGTCGGTGGCGAGGTCGGCGTGAACACC 
GGCCGTAAGCGTCGCTGTGGCTGGTACGACTCCGTGATTGCTCGTTACGCATCCCGCGTC 
AACGGATTCACCGACTACTTCCTGACCAAGCTAGACGTGCTCACCGGCATCGGTGAAATC 
CCAATCTGCGTAGCTTACGACGTTGATGGTGTTCGCCACGATGAAATGCCACTGACCCAG 
TCAGAGTTCCACCACGCAACCCCAATCTTTGAAACCATGCCTGCATGGGACGAAGACATC 
ACCGACTGCAAGACCTTCGAGGATCTTCCACAAAAGGCCCAGGACTACGTCCGACGTCTG 
GAAGAACTCTCTGGTGCTCGCTTCTCCTACATCGGTGTTGGACCTGGTCGCGATCAGACC 
ATCGTCCTGCATGACGTACTAGCTGACAAC 

>RXA014 4 6-downstream 

T AG T AC T G AT AAAC AT C AG T GAG 

> RX A 01483-upstream 

GGGTGCCCGATAAGGTGAAGCATCTTTGCGCGCAATCCAAGGTCTGCTGCGCCCTTCGCG 
GCGTGCACGCCATGAGCAACTTCGGAGGCTGAAAAAGTAG 

>RXA014 83 

ATGTACCCCTATTCCGACGCAGACGCTTTTCGACGCCAGCCTGAGCGCGCCAAGTCCAGC 
CAACTGCGTACCAGCGCCGTAGACACCCGCAGCGCGTTCGCCCGCGACCGGGCTCGCGTG 
CTGCATTCTGCTGCTCTTCGACGCCTCGCGGATAAAACCCAAGTGGTTGGCCCCAATGAT 
GGTGATACTCCGCGCACCCGGCTGACGCACTCTTTGGAAGTAGCTCAAATTGCACGGGGA 
ATCGGAGCTGGACTGGATTTGGATCCTGATCTGTGCGATCTGGCAGGGCTGTGCCATGAC 
ATTGGGCATCCGCCGTATGGACACAACGGTGAAAACGCGTTGAATGAAGTTGCTGCGGCC 
TGTGGAGGATTTGAGGGCAACGCCCAAACCTTGCGTATTCTCACGCGTCTGGAGCCAAAA 
ATTGTCTCTGATGAGGGGGAGAGCTTTGGGCTGAACTTGTCGCGGGCTGCTCTTGATGCT 
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GCATGTAAGTATCCGTGGGCTAAAACAAATGCGGATGGCAGTGTCAATAAGAAATACAGT 
GCTTATGACGAGGACGCAGAAATCCTCGCTTGGATTAGACAAGGCCATGAGGATCTTCGC 
CCACCGATCGAAGCGCAGGTCATGGACTTTTCTGATGACATTGCCTACTCGGTGCACGAT 
GTGGAAGACGGTATTGTATCCGGGCGTATCGACTTAAAAGTGCTGTGGGACCTGGTTGAA 
TTAGCAGCTTTGGCAGACAAAGGAGCAGCTGCTTTCGGAGGTTCGCCTGCAGAGCTCATC 
GAGGGTGCAGCATCGTTGCGGGAACTTCCGGTGGTGGCTGCCGCTGCGGATTTTGATTTC 
TCACTGCGTTCCTACGCTGCGCTGAAGGCGATGACTTCAGAACTAGTGGGAAGATACGTT 
GGCTCTACCATCGAGTCAACAAAGAAAACACACGCTGGCATTGATGTGGGACGCATGCAC 
GGCGATTTGATCATTCCAGAAACAGCGGCCAGTGAAGTAAAACTGCTCAAAACGTTAGCG 
GTTCTCTACGTGATGGATGACCCAGGGCACCTTGCGCGCCAAAACAGGCAACGGGATCGT 
ATCTTCCGGGTTTTTGACTACCTGGTGCTGGGGGCTCCGGGATCGTTGGATCCGATGTAT 

CG C C AG T GG T T TAT T GAAG C GGAT T C AG AAT C G G AAC AGAT C C G T G T GAT T GT T GAT C AG 
ATTGCGTCGATGACGGAGTCTCGTCTGGAACGCCTTGCCCGGAATGCTGCTGACATCTCA 

GGATTTTTGGGA 

>RXA014 8 3-downstream 

T AAT T GGT T AGAGC AGCAGT AAG 

>RXA014 8 6-upstream 

AGAGAACTGGTAAGGTTTTTACCGTTCTAGACCGCAGAAATCTTCGCGGCGACACCGATG 
AT C G C C GAG C AG AAC T AAAC AT GAG GAG AC C T AC T C G CAT 

>RXA014 8 6 

ATGAGCGATGTAAAGGACTTCGAAGACACCGAATTTGGCCTGATCGAGGCCGTCGCAACC 
ATCGACAACGGTGACTTCGGAACCCGCACCATCCGTTTTGAAACCGGCCAACTTGCCCGC 
CAGGCAGATGGTGCAGTGACCACCTACCTCGACGATGACACGATGCTGCTGGCAACCACC 
ACCGCATCCAACCAGCCACGCGAGGGCTTTGACTTCTTCCCACTGACCGTGGACGTTGAA 
GAGCGTATGTACGCAGCTGGTCGCATCCCTGGCTCTTTCTTCCGTCGGGAGGGTCGCCCA 
TCCACCGAAGCTATCCTGGCTTGCCGTCTCATCGACCGCCCACTGCGCCCAACCTTTGTT 
AAGGGCCTGCGCAAT GAGGTTCAGATCGTTGTCACCGTCATGTCCATGAACCCTGAGGAT 
TACTACGATGTCGTAGCAATCAACGGAGCTTCCGCAGCAACCCGCATCTCCGGACTTCCT 
GTCTCCGGCGCTGTCGGTGGCGTTCGCATGGCACTGGTTGGTGAT GAAAAGCACCCAGAA 
GGCCAATGGGTTGCATTCCCAACCCACGCTCAACATGAGCAGTCCGTATTTGAAATCGTT 
GTGGCTGGTCGCCTCGTCGAGCGCAAGCGCGGCAACAAGACCTTCTCCGACGTCGCA 

>RXA014 8 9-upstream 

GTCATGGGATGTCATTCCGGCGGGCTTGTCGACGATCACGAGTCCAGGTTTAGGGGCAGG 
AGCATTCATGTCTGTTGAGTCTATGCCGTAGTCTAAAACA 

>RXA014 8 9 

GT G GAT AT T T G GAGT GG AC T AG ACAG CGTTCCGGCT GAT C T T C AAG GAT CAG TAG T CACC 
ATTGGTGTGTTTGATGGGCTCCACCGGGGGCATCAAAGTTTAATCGGCGAGGCCAAGAAG 
CAGGCCGAGGAGCTGGGTGTGCCTTGTGTCATGGTGACCTTTGACCCGCATCCGATCGCT 
GTGTTTTTGCCAGGTAAAGAGCCAACCCGTTTGGCTCCTTTGGATTATCGCCTTAATTTG 
GCTGCGGAATGTGGCGTCGATGCTGCGTTGGTTATTGATTTCACTAAAGAACTCGCAGGT 
CTGAGCGCTGAAGAGTATTTCACAACCATGATCGTGGATACGCTGCATGCGCGTTCAGTT 
GTGGTGGGGGAGAACTTCACCTTCGGTGTCAATGGCGCTGGCACTGAGTCCACGATGCGG 
GAATTGGGACAAAAGTTTGGCGTGAATGTCACGATTGCTCCGCTGCTGCATGATGATGAC 
CAGCGTATTTGCTCCACCTTGGTGCGCGATTACTTGGATCAGGGCGAGGTTGAGCGCGCG 
AACTGGGCGCTTGGTCGACGCTATGCCGTGCGCGGCGAAGTTGTCCGTGGTGCTGGCCGT 
GGCGGCAAAGAATTGGGCTATCCCACCGCGAATCTCTACCTGCCGACCTCTGTGGCGCTG 
CCCGCCGATGGCGTGTATGCAGGCTGGTTCACCATCACCGATGACCGCGAAATCGACAAG 
GAAATCTCCCGCGATATCGACGGCACCATGGTTCCAGGCGTGCGTTACCAAACTGCCATT 
TCCGTGGGCACCAATCCCACCTTCGGCGATGAGCGACGCAGCGTCGAGGCATTCATCCTC 
GACCAGGAAGCCGACCTGTACGGTCACCATGTCATGGTGGAATTCGTGGGACACTTGCGC 
GACATGGTCAAATTCAACGGCGTCGACGAGCTACTAGACGCCATGGCCCGAGATGTCACC 
AACGCCCGCGACATCCTTGCCAAAGACAAATTGCTTCTCGACGCCGACACCCAGCCCAGC 

GCT 

>RXA0 14 8 9-downst ream 
TAAGGCCGGTCACCGGCCATCAA 



Appendix A, page 5 9 



Attorney Docket No.: BGI-121CP 



>RXA0 1 4 91-ups t ream 

AACGGTGTGAAACACATTGAAGTGTCGTTGGGTTATCCGCGCGAATGGGAGCATTGGTCT 
GGGCAGCATGTGTGGCCATATCCAGTGATGGAGGTGGACA 

>RXA01491 

ATGCTGGATGAGTCTTTGTTTCCAAATTCGGCAAAGTTTTCTTTCATTAAAACTGGCGAT 
GCTGTTAATTTAGACCATTTCCATCAGTTGCATCCGTTGGAAAAGGCACTGGTAGCGCAC 
TCGGTTGATATTAGAAAAGCAGAGTTTGGAGATGCCAGGTGGTGTGCACATCAGGCACTC 
CAAGCTTTGGGACGAGATAGCGGTGATCCCATTTTGCGTGGGGAACGAGGAATGCCATTG 
TGGCCTTCTTCGGTGTCTGGTTCATTGACCCACACTGACGGATTCCGAGCTGCTGTTGTG 
GCGCCACGATTGTTGGTGCGTTCTATGGGATTGGATGCCGAACCTGCGGAGCCGTTGCCC 
AAGGATGTTTTGGGTTCAATCGCTCGGGTGGGGGAGATTCCTCAACTTAAGCGCTTGGAG 
GAACAAGGTGTGCACTGCGCGGATCGCCTGCTGTTTTGTGCCAAGGAAGCAACATACAAA 
GCGTGGTTCCCGCTGACGCATAGGTGGCTTGGTTTTGAACAAGCTGAGATCGACTTGCGT 
GATGATGGCACTTTTGTGTCCTATTTGCTGGTTCGACCAACTCCAGTGCCGTTTATTTCA 
GGTAAATGGGTACTGCGTGATGGTTATGTCATAGCTGCGACTGCAGTGACT 

>RXA014 91-downstream 
TGAACTGGATGGAGAGGATACCT 

>RXA0 15 08 -upstream 

TTCCGGGACGTTTCCGTGATCTCGTGGAAGATCCCAAACTCCGTTCCGGTGCCGTCGTGG 
CCGCCGTCATCTTGATCGTGGTGGGAACCGTAAACGCTGC 

>RXA015 08 

ATGTCTGATTTAGGACCCATCTGGCGCTGGCTGTTATTAGTTTCCGTCTCCATTTGTGCG 
GCATCGGGGCTGGTCTATGAGCTAGCCCTGGTATCGCTTTCCACCAGCTTGAACGGTGGC 
GGAATTGTAGAAACCTCCCTCATCGTCGCAGGTTATGTAGCTGCCCTTGGACTTGGTGCA 
CTGCTGGTCAAGCCGTTTCTCAACTGGCCTGCGCAAACCTTCCTCGGTGTGGAAACCCTC 
CTTGGACTTATTGGTGGTTGTTCCGCGCTGGTGCTGTATTTCACCTTCGCGACCATCGGC 
CAATCCCTGTGGATTCTGGTGATTGCCACCGCTGCAATTGGCATCCTGGTCGGCGCTGAA 
CTTCCACTGCTGATGACCATGATCCAGCAAGGCCGCCTCGCCGACGCCAAAACCACAGGA 
TCTCTGGTTGCCACCTTGAATGCTGCTGATTACCTTGGCGCACTTTTAGGTGGCCTGGCC 
TGGCCTTTTGTGTTGCTGCCGTGGCTTGGCATGATGCGCGGTGCCGCAGCAGCCGGAATG 
ATCAACCTCGTTGCAGCACTATTCGTGGGCTGTGTGCTGCTGCGACATTTGCTTCCGCGC 
ACCCACTTCTTCGTATCCGTGGTGGCGCTTCTTCTCGCGATCGCAGCGCTAGCCACCGTG 
TTGGTGAAATCCGACGGGATCGTTGCCACCGCCCGCGCACAGCTCTACCGCGACCCCGTG 
ATCTATTCACACCAATCTGACTACCAAGACATCGTAGTGACAGAACGAGGCAAAGACCGA 
CGCCTCTACCTCAATGGCGGTTTGCAGTATTCCACTCGTGACCAGCATAGATATACAGAA 
TCACTGGTGTATCCAAGCCTTAATCCAGAGGCAGAATCGGTGTTAATCATCGGCGGTGGC 
GAT GG C C T C G C AGC AC GG GAAC T C C T C C GAT T C C CAT C AAT G C AG AT C AC C C AAGT T G AA 
TTAGACCCAGAAGTCATCGAAGTAGCCAACACAGTGCTGCGCTCTGACAATGGGGGAGCG 
ATGGAAGATCCCCGCGTCTCCATCATCGTTGACGACGCTTTCACCTGGCTGCGCTCCGGC 

G G AAAT AAT G GC GAAAC T T AC GAT T C CAT CAT CAT CG AT C T T C C C G AC C C AAAC AAC G AC 
ACCATGGCCAGGCTGTATTCAGAAGAGTTCTACACCTTGGCCCGAGCACGACTGAACGAA 
CAAGGCCGCATGGTGGTGCAATCCTCCAGCGCCTACACCACTCCAGATGTGTTCTGGCGA 
GTTGGAGCAACCTTGAAATCGGCGGGCTGTGAACAAGTCATCCCATATCACGTGCATGTT 
CCCACATTTGGCGACTGGGGCTTCCAACTGTGTGGCCCTGCCGACATGGAATTAGAGCTT 
CGGGAAGACACCCCGCCACTGACTTTCCTTAATGATGAAGTTCTGGTGGCTGCTGGGGTG 
TTTGGGTTGGATAATCAGCCTCGTGAATTGGAACCTTCCACGCTGGATCATCCCCGCGTG 
G T GG AG GAT C T G C G C AAGG G AT AC C GC G AAT C AG G C G AC 

>RXA01508-downstream 
TAGCTGCAACGATGCGCTGTGTG 

>RXA01512-upstream 

GGGTAAAAGCGATAATGGAAGGTTGGAAGTGGTGCGGCAAAGTGGCAAGCTTAAGATCAC 
T GAT T G AC AC C T G AAT C T AC AAC AC AAG G GG AAC GC G AC G 

>RXA01512 
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ATGAGCAACAAC GT AGAAAT GG CCGAC CACAAAGATC T CAAT GT T CCAGCCAACCCAT AC 
GGCACCGACATTGAATCAGTATTGATCAGCGAAGAGAAGCTCAAGCAGCGCATCGCCGAA 
ATGGCCAAGCGCGTCTCCGAAGAGTTCAAAGACGCCGAAGAAGACCTCATCCTGGTGTGC 
GTGCTCAAGGGCGCGTTCTACTTCCTGGCAGATTTCTCCCGCATGCTCGACATCCCCACC 
CAGTCCGAGTTCATGGCGGTGTCCTCTTACGGAAACTCCACCTCCTCTTCAGGCGTGGTG 
CGCATCCTCAAGGACCTGGACAAGGAAATTGAAGGCCGCGACGTTTTGATCGTGGAAGAC 
ATCATCGATTCCGGACTGACCCTGTCCTGGCTGATGCGCAACCTGAAAAACCGCAACCCT 
AAGTCCCTCAACGTGATCACCTTGCTGCGTAAGCCAGAGCGCCTGACCACCAACATCGAC 
ATGTTCGACATTGGATTTGATATTCCAAATGAGTTTGTTGTGGGCTACGGACTTGATTTC 
GCAGAACGCTACCGCGACCTGCCATATGTGGGCACCCTCGAGCCTCACGTGTACT CCGAC 

>RXA0 15 12 -downstream 
TAGTAAT CAAAAG TGC GAAAG AG 

>RXA015 14 -upstream 

ACCACAGAAATGCCTGTCGTTCCAGATCAGCCCATCGATGGTGATTCCGGGAAGTCCGCT 
G AG GG C AC AC AG G AG AAT C C G G AAAAT GAAG G AG AC AAC C 

>RXA01514 

GTGGATAACCACGCTGCAGTTCGCGAGTTCGATGAGGAGCGCGCAACAGCTGCGATTCGT 
GAGTTGCTCATCGCTGTGGGTGAGGATCCAGATCGCGAAGGCCTGTTGGAAACCCCAGCT 
CGAGTGGCTAGGGCGTACAAGGAAACTTTCGCGGGTCTGCATGAGGATCCCACCACTGTG 
CTGGAGAAGACGTTCTCTGAGGGCCAT GAAGAGTTGGTTCTGGTTCGTGAGATCCCGATT 
TACTCCATGTGTGAGCACCACTTGGTGCCGTTCTTTGGCGTGGCGCACATTGGTTACATT 
CCGGGTAAGTCCGGCAAGGTGACTGGCCTGTCCAAGCTGGCGCGTTTAGCGGATATGTTT 
GCTAAGCGACCTCAGGTTCAGGAGCGCTTGACCTCCCAAATTGCGGATGCTCTCGTCGAA 
AAGCTTGATGCCCAGGCCGTGGCCGTGGTGATTGAAGCTGAGCACCTGTGCATGGCCATG 
CGCGGAATCCGTAAGCCTGGTGCTGTGACCACGACGTCTGCGGTGCGCGGCGGTTTTAAG 
AACAACGCTGCCTCCCGCGCTGAGGTGTTCTCCCTGATTCGGGGGCAC 

>RXA0 15 14 -downstream 
TAAATGAACGTATCCTCTTTGAC 



>RXA01515-upstream 

TAAGCCTGGTGCTGTGACCACGACGTCTGCGGTGCGCGGCGGTTTTAAGAACAACGCTGC 
CTCCCGCGCTGAGGTGTTCTCCCTGATTCGGGGGCACTAA 

>RXA01515 

ATGAACGTATCCTCTTTGACCATCCCGGGACGCTGTTTGGTCATGGGAATTGTCAATGTC 
ACTGAGGATTCCTTTTCGGACGGTGGCAAGTACATTGACGTTGATCAGGCGATCGCGCAT 
GCCAAGGAATTGGTGGCTGCTGGCGCCGACATGATTGATGTCGGCGGCGAGTCCACCCGG 
CCTGGGGCAGTGCGCGTCGACGCGTCCGTGGAACGGGACCGGGTTGTGCCGGTCATTAAG 
GCGCTTCACGACGCCGGCATCCACACTTCCGTAGACACCATGCGGGCCTCCGTGGCGCAG 
GCTGCCGCGGGCGCTGGCGTCTCCATGATCAACGACGTCTCTGGCGGTTTGGCTGATCCT 
GAGATGTTTTCTGTCATGGCGGAAGCGCAAATTCCCGTGTGTTTGATGCACTGGCGCACC 
CTCCAATTCGGTGATGCCGCAGGTCAGGCAGATCACGGTGGAGACGTTGTAGCCGATGTG 
CACGCAGTGCTTGATGATCTTGTCGCCCGCGCCACCGCTGCTGGTGTGGCCGAAAACCAG 
ATCGTGCTTGATCCAGGTTTGGGTTTTGCCAAATCACGTGAAGACAACTGGCGTTTGCTG 
CAAGCACTGCCCGAGTTTATTTCTGGACCTTTCCCCATCCTGGTGGGAGCATCCCGGAAG 
CGATTCCTGGCTGGCGTGCGCAAAGACCGTGGCCTAGATGTCACCCCCATTGATGCCGAC 
CCAGCAACCGCAGCGGTGACCGCAGTGTCTGCACATATGGGAGCATGGGGTGTGCGCGTG 
CACGATGTCCCAGTATCAAGGGACGCTGTTGATGTTGCCGCATTGTGGCGAAGTGGAGGA 
ACTCACCATGGC 

>RXA01515-downstream 
TGATCGTATTGAACTTAAAGGCC 



>RXA01516-upstream 

TCTGCACATATGGGAGCATGGGGTGTGCGCGTGCACGATGTCCCAGTATCAAGGGACGCT 
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GTTGATGTTGCCGCATTGTGGCGAAGTGGAGGAACTCACC 
>RXA01516 

ATGGCTGATCGTATTGAACTTAAAGGCCTTGAATGCTTCGGACACCACGGTGTGTTCGAC 
TTTGAAAAAGAGCAAGGCCAGCCCTTCATTGTGGATGTCACCTGCTGGATGGATTTCGAT 
GCCGCAGGTGCCAGCGATGACCTTTCCGACACCGTAGATTACGGCGCGTTGGCATTGTTG 
GTTGCTGAAATCGTGGAAGGCCCATCCAGGGATTTGATCGAGACGGTGGCCACGGAATCT 
GCGGATGCTGTGATGGCTAAATTTGATGCGCTTCATGCGGTGGAAGTAACCATCCATAAG 
CCCAAAGCACCGATCCCACGTACTTTTGCTGACGTCGCGGTGGTTGCCCGACGTTCCAGG 
AAATCCATGGCTGCTGGAAGGAGCAACGCC 

>RXA01516-downstream 
TAATGCATGCAGTTTTGTCCATC 



>RXA01 517 -upstream 

TCCATAAGCCCAAAGCACCGATCCCACGTACTTTTGCTGACGTCGCGGTGGTTGCCCGAC 
GTTCCAGGAAATCCATGGCTGCTGGAAGGAGCAACGCCTA 

>RXA01517 

ATGCATGCAGTTTTGTCCATCGGTTCCAACATGGATGATCGCTACGCGCTGCTCAACACA 
GTGATCGAGGAATTCAAAGATGAGATCGTGGCGCAGTCTGCGATCTACTCAACCCCACCG 
T G G G G CAT T G AGG AT C AG GAT G AAT T C C T C AAC G C AG TGCTCGTTGTT G AGG T T G AAG AA 
ACCCCCATCGAGTTGCTGCGCCGTGGCCAAAAACTCGAAGAAGCCGCCGAGCGGGTCCGC 
GTCCGCAAATGGGGGCCACGCACCCTCGATGTGGATATCGTGCAGATCATTAAAGATGGG 
GAAGAGATCCTTTCTGAGGATCCCGAACTGACCTTGCCACACCCTTGGGCTTGGCAGCGT 
GCCTTCGTGTTGATCCCTTGGTTGGAAGCAGAACCTGATGCCGTCCTGCACGGCACGACC 
AT T G CAGAACAT G T G GAT AAT C T T GAT CC CAC AG AC AT T GAAG G T G T C AC CAAGAT T 

>RXA0 15 17 -downstream 
TAAGGAGTCGTGGCTTTCATGCA 

>RXA01521-upstream 

ACCCCGGCAGGCAACGCCTTTTCCGGGATTTGGCGCGCAGGCAGGCAGAGATTTCCCGCG 
CGC AAGAT AT T GAGC T G T GGGC AAT T CAGAAGGAGGACC G 

>RXA01521 

TTGAGTTTCACGCATGGTCAGGGCAGAGTTTTTGATACCGTCGAGCAGATCCGCATGTTC 
GGCAGCGCCCTGCGCAAAACCGGCAAACCAGTGGTGCTCGTACCCTTGGGAAATGGCCTC 
CACGCAGGCCATATTGCGCTCATCCGCGCAGCAAAACGCATCCCCGGTGCGGTGGTCGTC 
GTCGCCTATGCCGGCCCGGAATCGGATCACGCACGTTTAAGGGAAGAGCTTATCGACGCG 
ATCTTCCCGTTCAATCCCGAAACGCTATGGCCTCACGGCATCCGGGTGGAAGTTACAGGT 
GGCCCAACACTTACCCCACAAGGTGCGGAAGTAACCAAGGTGCTGGGGCTGTTGGGAATC 
ACCGGAGCAACTGATGTGGTGCTCGGTGAAAAGGACTATGAGCTGGTGGTTCTAGTCCAG 
CGCGCCCTTAATGATCTGCATATTCCAGTAAAACTGCATTCTGTTCCAACCGTGCGCATG 
CCAGATGGACTAGCCATTTCCCTGCGTAATATTTCAGTGCCCGAAGACTCCCGCGAAACG 
GCATTGAGCCTGGCAGCAGCCCTCACCGCCGGTGCGCATTCGGCAGAACACGGCGAGGCA 
GTGGTTAAAGAAACAGTCACGCAAGTGCTCAAAGCCGCAGGCGTGACCCCCGATTATGTA 
GAAATCCGTGGCCTGGATCTTGGACCAGCCCCCGAAATCGGAGACGCCCGACTCTTCGCA 
GCCATCACGCTTGGCGATGTCCAACTCCACGACAACGTCGGCCTACCCCTTGGAATCGGC 
T TCAAAAACAT CGAAGGC 

>RXA01521-downstream 
TGATCCCGGTTTACCCAGTTCGC 

>RXA0 1528 -upstream 

CACCCAAACCCAAACCTCTCAGTCGAATAAGCAGAAGTCTCAGGACAACCGCAGGGGTAA 
GGGTCGTAGGTCTCCAACCAGGAGGCGTTCCAACACGAGG 

>RXA01528 

GTGAATCAGGCGTGGCAGCAGTCCCGTTTGGTTACTTCTGATGAGACTTCCGCAGGTGGT 
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CTCGTGGTGTCAGGTTTGGCTGAGGCGGTCAACGCTAACAATGAGGTTGATCTGTCGAAG 
ATTTATGTTGCGTTGATTGGTCGCCTTGATCGTCGTGGTCGTTTGTTGTGGTCGATGCCG 
AAGGGCCATGTTGAGCCTGGTGAGGATAAGGCTGCGACTGCTGAGCGTGAGGTGTGGGAG 
GAGACCGGCATCCACGGTGAGGTGTTCACTGAGTTGGGTGTGATTGATTATTGGTTCGTT 
TCGGAAGGGAAGCGGATCCATAAGACGGTGCATCATCATTTGTTGCGTTATGTTGATGGC 
GATTTGAATGATGAGGATCCAGAAGTCACTGAGGTGGCGTGGATTCCGGCGAATCAGTTG 
ATTGAGCATTTGGCTTTTGCGGATGAGCGGAAGTTGGCTAGGCAGGCGCAT GATTTGTTG 
CCTGAGTTTGCTTTGAAGGAAAAGGCGGAGGGAAGGTCCACCCCAAGG 

>RXA01 528 -downstream 
TGATTCCGAACCCCAACCCGAAC 

>RXA01551-upstream 

CACTACGTAGGCGTACCCCACCATCACCGCGTCGAAAAGCGCCCTCTCTTAACCCCCGCA 
AGGGGGTAACTTTTACGCGCACGCGTGCAACGCGCTAGTT 

>RXA015 51 

TTGAAGGCAGTCCCCACGGGCGCCCGAGCACGGGCTGAGATCGCGCTGATTGCTGCGCGA 
GCACCGTTTGAACCTGTCCGGTTAGCACCGGCGAAGGAAGAGAGGAATGGTGCAATGACG 
C C T ACC C AAAAT GAGAT C C AC C CG AAAC AT AG C T AC T C C CC CAT CCGC AAGG ACG G T C T C 
GAGGTCCCGGAGACCGAAATCCGCCTCGATGACTCGCCAAGCGGCCCCAACGAACCCTTC 
CGCATCTACCGCACCCGTGGCCCAGAAACCAACCCCAAGCAGGGACTTCCGCGGCTGCGC 
GAGTCATGGATCACCGCCCGCGGCGACGTTGCCACCTATCAGGGGCGCGAGCGTTTGCTT 
ATCGACGACGGCCGCTCGGCAATGCGTCGAGGTCAAGCTTCGGCTGAGTGGAAAGGCCAA 
AAACCAGCTCCTTTGAAGGCGCTACCTGGCAAAAGAGTCACCCAAATGGCCTATGCACGT 
GCTGGCGTGATTACTCGTGAAATGGAGTTTGTAGCGCTGCGCGAACACGTTGATGCGGAG 
TTTGTGCGCTCTGAGGTGGCGCGCGGTCGGGCCATTATTCCCAACAACGTCAACCACCCC 
GAATCTGAACCGATGATTATTGGTCGCAAATTTTTGACCAAAATCAACGCCAATATTGGC 
AATTCTGCGGTCACCTCTTCAATCGAGGAAGAGGTGTCCAAGCTGCAGTGGGCCACGCGC 
TGGGGTGCCGATACCGTGATGGATCTATCCACCGGCGATGATATTCACACCACCCGCGAA 
TGGATTATCCGCAACTCCCCCGTTCCTATCGGCACCGTCCCGATCTACCAAGCGCTGGAA 
AAAGTAAATGGCGTGGCCGCAGACCTTAACTGGGAAGTATTCCGCGATACCATCATTGAG 
CAGTGTGAACAAGGCGTGGACTATATGACCATCCACGCCGGCGTCCTGCTGGCTTATATC 
CCACTGACTACCCGTCGTGTCACCGGCATTGTCTCCCGCGGCGGATCCATTATGGCCGGT 
TGGTGTCTGGCGCATCACCGCGAATCATTCCTCTACGAGCATTTCGACGAGCTGTGCGAA 
ATCTTTGCACAATATGACGTCGCATTCTCCCTCGGTGATGGCCTACGCCCCGGATCGCTT 
GCCGATGCCAACGACGCCGCGCAATTCGCCGAGCTGAAAACCATTGGTGAGCTCACCCAA 
CGCGCCTGGGAATACGATGTACAAGTAATGGTCGAAGGACCTGGACACGTGCCACTAAAC 
AT GAT C C AG G AAAACAAC G AGC T G G AAC AAAAGT G GG C AGC G G AC G C ACC T T T T T AC AC T 
CTTGGACCACTAGTTACCGACATCGCTCCAGGTTATGACCACATCACTTCTGCCATTGGT 
GCAGCTCACATCGCCATGGGTGGCACCGCCATGCTGTGTTATGTCACCCCGAAAGAACAC 
CTTGGCCTGCCCAACCGTGACGACGTCAAAACCGGCGTAATCACCTACAAGCTCGCTGCC 
CACGCAGCAGATGTGGCCAAGGGTCATCCCGGCGCGCGTGCCTGGGACGACGCCATGAGT 
AAAGCGCGTTTTGAATTCCGTTGGAATGATCAGTTTGCGCTCTCCCTCGACCCCGACACT 
GCAATCGCTTATCACGACGAAACCCTGCCGGCAGAGCCTGCGAAAACCGCACACTTCTGT 
TCAATGTGTGGCCCGAAGTTCTGCTCCATGCGAATTAGCCAGGACATTCGCGATATGTTT 
GGCGATCAAATCGCGGAATTGGGGATGCCTGGGGTTGGGGATTCTTCTAGTGCTGTTGCT 
TCTAGTGGGGCACGGGAGGGGATGGCTGAGAAATCCCGGGAATTTATTGCTGGTGGTGCG 
GAGGTTTATCGGCGT 

>RXA01551-downstream 
TAGACAGAGCGATCCCAGATAGC 

>RXA015 61-upstream 

GTGCCCAGAAATTCTGCTTGCACTCACCCAAGCCGTTTAGCAAATTGAACCTCACGTTCA 
T AAT AAT G T T CAT T T T C A T C GAG T T C T AGAAAA C AC AG G C 

>RXA015 61 

ATGCTCACCCTCAACGATGTCATCACCGCCCAACAACGAACCGCCCCTCATGTTCGACGA 
ACGCCACTTTTCGAAGCAGACCCCATCGACGGCACACAAATCTGGATCAAAGCAGAGTTC 
CTCCAAAAGTGCGGCGTGTTCAAAACGCGTGGAGCATTCAACCGCCAGCTCGCAGCTTCG 
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GAAAACGGACTACTCGACCCAACGGTTGGCATCGTCGCGGCATCAGGCGGAAACGCAGGA 
CTCGCAAATGCTTTTGCCGCAGCATCCTTAAGCGTTCCCGCCACGGTATTGGTGCCCGAA 
ACTGCCCCACAAGTAAAAGTTGATCGCCTCAAGCAATACGGTGCAACCGTGCAACAAATC 
GGATCTGAATATGCGGAAGCATTTGAGGCAGCTCAAACCTTTGAGTCGGAAACTGGTGCT 
CTGTTTTGCCACGCCTACGACCAGCCCGACATCGCAGCTGGAGCAGGCGTCATTGGGCTA 
GAAATTGTCGAAGATCTTCCCGACGTTGACACCATCGTGGTTGCTGTCGGTGGCGGTGGA 
CTCTATGCAGGAATCGCAGCCGTCGTAGCAGCCCACGACATCAAAGTGGTGGCCGTTGAA 
C C C T C C AAAAT T CC AAC C C T G C AC AAC T C AC T CAT T G C C G G C C AAC C AG T C GAT G T G AAC 
GTTTCTGGTATCGCGGCAGATTCTTTGGGGGCTCGCCAAATTGGACGAGAAGCCTTTGAC 
ATCGCAACTGCCCATCCCCCAATAGGCGTCCTAGTGGACGATGAAGCAATCATCGCAGCT 
CGACGCCACCTCTGGGACAACTACCGCATCCCTGCCGAGCATGGCGCTGCCGCAGCACTC 
GCCTCTCTTACCAGTGGAGCATACAAACCTGCAGCAGATGAAAAAGTGGCAGTCATTGTG 
TGCGGAGCGAACACTGACCTCACAACACTG 

>RXA015 61-downstream 
TGATGT GAT T T C AAACGAT C AC A 

>RXA0 1 5 9 9 - up s t ream 

CACCGAACGTTTAAGTTTTCCGCACCGCCTGACTCGAAAAGATCTTTTTTAAAGAGCTGT 
T C GAT G T T TAG G T T C AAC C AG G AAG GT C G T C T C AG AC AT C 

>RXA015 99 

ATGACCTCTAGTCGAAAAGTCCGTCCCACCAAACACATTTTCGTCACCGGTGGAGTTGTT 
TCCTCACTCGGCAAAGGCCTGACCGCAGCAAGCCTTGGTCAATTGCTGATTGCACGGGGA 
CTGTCGGTGACCATGCAGAAGCTGGATCCATACCTCAATGTTGATCCGGGCACCATGAAT 
CCTTTTGAACACGGTGAAGTCTTTGTCACCGAAGACGGGGCAGAAACAGACCTGGATTTG 
GGCCACTACGAGCGTTTCCTCGATCGCAACCTGGGGCTCAACGCCAATGTCACCACCGGC 
AAGGTGTATTCCACTGTGATCGCCAAGGAGCGCAGGGGAGAGTACCTGGGTAAAACTGTG 
CAGGTCATCCCACACATCACTGATGAGATCAAAGCTCGTATTTTGAGCATGGGCGAACCA 
GATGCTCATGGTAACGCCCCAGACGTGGTGATCTCTGAGGTCGGTGGCACCGTCGGTGAC 
ATTGAATCCCAGCCATTCCTTGAAGCAGCTCGCCAGGTACGCCATGAAATTGGTCGTGAA 
AACTGCTTCTTCATCCACTGTTCTTTGGTGCCATACTTGGCTACCTCAGGTGAGCTGAAG 
ACCAAACCCACCCAGCATTCTGTCGCAGAGCTGCGCGGCATCGGTATTTTGCCGGATGCT 
CTCGTGCTTCGTTGCGATCGGGAGGTCCCTCAAGGTCTGAAAGATAAGATCGCGATGATG 
TGCGATGTTGATTATGAAGGCGTTGTATCTTGCCCTGATTCCAGTTCTATTTACAACATT 
CCAGATGTCCTCTACCGCGAGCACCTGGACACCTTCATTATTCGTCGCCTGGGCCTTCCG 
TTCCGTGATGTTGACTGGAGCACCTGGCACGATCTGCTGGAACGGGTGAACAACCCACGC 
CATGAGCTCACCGTCGGCATCGTGGGCAAGTACATTGATCTTCCCGATGCTTATCTCTCA 
GTGGTGGAAGCTGTTCGCGCTGCAGGCTACGCCAATTGGACGCGCACCAATATCAAGTGG 
ATTACCTCAGATGATTGCGAAACCCCATCTGGCGCCATGAAAGCGCTCAGCGGTTTGGAT 
GCCATCGTGGTTCCCGGAGGTTTCGGTATCCGAGGTATCGAAGGCAAAATCGGTGCGATT 
ACGTTTGCACGTGAGCACAAGATCCCGCTTCTTGGCCTATGCCTTGGCCTGCAGTGCACC 
G T CAT C GAGGC AG C AC G C C AG G C AG G AC T G G AGC AGG C AT CAT C C AC T GAG T T T G AC C C A 
GCTGCAACGCAGCCAGTGATCGCCACCATGGAAGAGCAGAAAGCTGCTGTGTCGGGTGAA 
GCTGATCTGGGTGGCACCATGCGTCTTGGCGCATATCCTGCAACCCTGGAGGAAGGCTCC 
TTAGTAGCGGAACTGTATGGCACAACGGAAGTCTCCGAGCGCCACCGTCACCGCTATGAG 
GTCAATAATGCCTACCGCGCCCAGATTGCTGAAGGTTCAGATTTGGTCTTCTCCGGAACC 
T CAC CT GAT GG AC AT T T GG T GGAGT T CGT GG AGT AC C CC AAAGAGGT GCAT CC T TAT C T G 
GTGGCAACCCAGGCGCACCCTGAGTACAAATCTCGTCCAACCCATGCTCATCCACTGTTT 
TACGGCCTGGTGAAGACCGCTTTGGAGCTGCGTGTCCACCCT 

>RXA015 99-downstream 
TAGATCTACAATGTGATCATGGT 

>RXA01617 

GCTAATCAGATTGAGGCCGCCACCGCAGCGCACGATCTTGATGTGGTGAAGATCGGTATG 
TTGGGTACTCCTGCAACGATCGATACTGTGGCAACCGCTTTGGAGGAAAACAGCTTCAAG 
CACGTTGTCCTAGACCCGGTACTGATCTGCAAGGGCCAGGAGCCCGGCGCGGCACTTGAT 
ACTGACACTGCCCTTCGCGCGAAGGTGCTGCCACAGGCAACCGTGGTTACTCCAAACAAC 
TTCGAGGCCACCACCCTGTCTGGCCTAGACAAGCTGGAGACCATCGACGACCTGAAGGAA 
GCAGCCCGCCTCATTCATGAGCAAGGACCTCAGTACGTCGTTGTTAAGGGTGGCATCGAC 



Appendix A, page 64 



Attorney Docket No.: BGI-121CP 



TTCCCAGGCGACAACGCTGTGGACGTACTTTTCGACGGCACCGACTACCACGTGTTCTCT 
GAACCAAAGATCGGCGACGAGCGCGTCTCCGGCGCTGGCTGTACCTTCGCAGCTGTCATC 
ACCGCAGAGCTGGCCAAGGGCAACTCTGCCGTTGATGCAGTGACCACCGCTAAGCGCGTA 
GTCACCCGCGCAGTGAAGGACGCTGTCGCATCCAACGCACCGTTTACCTCTGTGTGGTTG 
GCGGAAGACAACAAG 

>RXA01617-downstream 
TAGAAATCTTAAACAAGCTCCCT 

>RXA01657-upstream 

CCTCCGTCATTGCCGACGTATCCCGCGGCCTGGGTGAAGCCATGGTGGGCATCAACGTAT 
CCGACGTTCCAGCACCACACCGACTCGCCGAGCGCGGCTG 

>RXA01657 

GTGATCGTTGGAGTTTTAGCTCTCCAGGGCGGGGTGGAAGAACACCTCACCGCCTTGGAA 
GCTCTCGGAGCGACGACCCGAAAAGTACGTGTGCCAAAGGACCTTGATGGTCTCGAAGGC 
ATCGTCATCCCCGGCGGGGAATCCACCGTGTTGGACAAACTGGCTCGGACATTCGACGTG 
GTAGAACCTCTAGCGAATCTCATTCGCGACGGCCTACCCGTTTTCGCTACCTGCGCTGGC 
C T GAT C TAT C T G G C G AAAC AC C T C G AC AAC C C AG C AAG GGGAC AAC AAAC C T T G G C G GT A 
GTGGACGTGGTGGTGCGTCGAAACGCATTTGGCGCCCAACGCGAATCCTTCGACACCACC 
GTGGATGTTTCCTTCGACGGTGCAACATTCCCCGGAGTGCAGGCCTCGTTTATCCGAGCT 
CCCATCGTCACTGCTTTTGGTCCTACGGTAGAAGCGATCGCTGCTCTCAACGGTGGGGAG 
GTGGTTGGTGTACGCCAAGGC 

>RXA01660-upstream 

GAAAACTGGTGTTTTTCGGCCGTGTCCACCCCAGGTTCTATGCTGTAACAAACGCGGGTT 
TAAACCTCAATCATCAAATTAGGGAAGGGCTGGGAAATCC 

>RXA01660 

ATGTCATCTAATTCCATTAACGCAGAAGCGCGCGCTGAGCTTGCTGAACTGATCAAAGAG 
CTAGCTGTCGTCCACGGTGAAGTCACCTTGTCTTCGGGCAAGAAGGCTGATTACTACATC 
GATGTCCGTCGTGCCACCTTGCACGCGCGCGCATCTCGCCTGATCGGTCAGCTGCTGCGC 
GAAGCCACCGCTGACTGGGACTATGACGCAGTTGGCGGCCTGACCTTGGGCGCTGACCCG 
GTTGCCACCGCCATCATGCACGCCGACGGCCGCGATATCAACGCGTTTGTGGTGCGCAAG 
GAGGCCAAGAAGCACGGCATGCAGCGTCGCATTGAGGGCCCTGACCTGACGGGCAAGAAG 
GTGCTCGTGGTGGAAGATACCACCACCACCGGAAATTCCCCTCTGACAGCTGT TGCCGCG 
TTGCGTGAAGCTGGCATTGAGGTTGTGGGCGTTGCCACCGTGGTCGATCGCGCAACCGGT 
GCAGATGAGGTTATCGCAGCGGAAGGCCTTCCTTACCGCAGCTTGCTGGGACTTTCTGAT 
CTTGGACTCAAC 

>RXA01660-downstream 
TAACACCCCCGGCCCCACGGAGT 

>RXA01 67 8 -upstream 

TATTGTCCAGGCGCAGGAAAATATCTCATAGTTCAACATCGCAAATATCACCGACTTCCA 
CGGCTATATCTCTGCAACTGCAGCTCACCCCGGTGCAGCA 

>RXA0I678 

ATGCTGAAATGTGCAGTCGATGAAGCCGCTGGCGGACGCGCCCAAGCTTTCGTATCCTCA 
GGCGATAACATTGGTGGCAGCCCGTTCCAATCCTCCATTCTTGGTGATGAACCCACCTTG 
GAAGCACTCAACCAAATGGGTCTT GAT TACT CAGCAGTGGGCAACCACGAATTTGAT AAA 
GGCTACGCAGACTTAAGCAGTCGAGTCGCTGACCTTGCTGATTTTGATTATCTCGGCGCA 
AACGTTGAGGGCGAAAACCCAGATCTTGCACCATATGGAATTTCTCACCTTGATGGTGTG 
AAGGTTGCTTTCGTAGGCACCGTATCCCAAGAAACTCCGATGTTGGTCAATTCTGAAGGC 
ATTGAGGGAATCACGTTTACTGACCCACTTGAAGCAACCAACCGTGTAGCTGATGAACTC 
GTGGGAAGTGGCGCAGCAGATGTTGTCGTTGCGCTTTACCACGAAGGCATTACCGGCACC 
G AAG CAT G G T C AG AAAAT AT CG AC GTTGTTTTCG C AG G T C AC AC C C AC 

>RXA01678-ciowristream 
TAAGTTCGTGATCTAGGAACCGA 
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>RXA0167 9-upstream 

CATTACCGGCACCGAAGCATGGTCAGAMATATCGACGTTGTTTTCGCAGGTCACACCCA 
CTAAGTTCGTGATCTAGGAACCGACAACGGTCCACTAATC 

>RXA0167 9 

ATGCAGTCTGGAAACTACGGGCACGCACTTGCCGATGTAGATTTCAGCTTCAACCACGAC 
ACCGGTGAGCTCACCGTAGATGATGCCCGCATGCTCGGAGTCGACGATATCAACGCGTGT 
GAAAACCCAGATGACACCATTGCAGATATTGTTGCTCAGGCGGAACTTGATGCTGGTGAA 
GCCGGCAAAGAAGTAGTAGCGACCATCGATGGCGATTTTCTCCGCGCCAGCGACGAAGGA 
GCAGAATCTGGCTCCAACTACGGCGCTGAATCCCAGCTCGTCAACATGATTGCCAGTGCT 
GTGCGTTGGTCCATGTCCACCAATACCGCCACCACCGCAGACATTGGGCTTATGAACGCC 
GGAGGACTCCACACTGACCTATTCAGCGGCGATGTTACCTACGCCGAAGCTTTTGAAATC 
CAGCCTTTCTCCGGTGAAGATTCATTTGTCACCCTCAAGGGATCAGTCTTCAAAGATGCC 
CTTGACCAGCAGTGGGAAGAAGGTTCTGCACGACCAGTGGCAGCACTTGGCGTATCCGAC 
AACGTTTCCTACACCTACGACATCAACCGTCCAATCGGTGACCGCGTCACTTCCGTGACC 
ATTGATGATACCCCACTTGATCCGGAACGCGACTACGTTGTTGCAGCTTCCCTGTACCTC 
CAGTCCGGCAACGAAGGTATGACCGCACTGACCCGCGGAACCGCACCTGCACAAACCGGC 
ATCGTGGATGTACAGTCCACCATCGGATACTTGTCCAACAACAATGTCACCCCACGTACT 
G G T C AAG C C C AG AT T T C CAT CACCCCATCCGGT G AG T T C AAT G C G G G T G AAAC CAT C AC C 
CTTGACATGGCAGGACTCCGCTACACCCAAGGCGACACTGCCACGGAAGTAACTGTCAGC 
CTTCGAGAAGAAATTGTTTCAGCACCAATTGATCCTCAGCTCGGAGAAGCTGGCTTTGGC 
GAAGCTGGAACCGCGACAGTGAGCTTGGACATTCCTGCAACCCTTTCAGGTACTCAAAAC 
CTCGTTGTCACCACCGATACCGGCACCCGTATTTCCATGCCAGTTGAGATTGTTGGCGCA 
G AAC AAC C AG C AC C G C AAC C AG C AG GTTCCTCTGTT T T AG G AAC T GG AG T GC T C AG T G G A 
CTCCTCGGCATTGTTGTAGGAATTCTAGGAATGGTCGGTCTGGTGAACTGGATTGACCCA 
AGCTTCATTCAACAGATCCAGCAGCAAATCTTTGCT 

>RXA0 1 67 9-downst r earn 

T AAAT T T AG TAAAAAG CAT GCAT 

>RXA01690 

CCCGATCGTCTGAAGGAAATTCTTGCCGCACCGAAGTTCGGTAAGTTCTTCACCGACCAC 
ATGGTGACCATTGACTGGAACGAGTCGGAAGGCTGGCACAACGCCCAATTAGTGCCATAC 
GCGCCGATTCCTATGGATCCTGCCACCACCGTATTCCACTACGGACAGGCAATTTTTGAG 
GGAATTAAGGCCTACCGCCATTCGGACGAAACCATCAAGACTTTCCGTCCTGATGAAAAC 
GCCGAGCGTATGCAGCGTTCAGCAGCTCGAATGGCAATGCCACAGTTGCCAACCGAGGAC 
TTTATTAAAGCACTTGAACTGCTGGTAGACGCGGATCAGGATTGGGTTCCTGAGTACGGC 
GGAGAAGCTTCCCTCTACCTGCGCCCATTCATGATCTCCACCGAAATTGGCTTGGGTGTC 
AGCCCAGCTGATGCCTACAAGTTCCTGGTCATCGCATCCCCAGTCGGCGCTTACTTCACC 
GGTGGAATCAAGCCTGTTTCCGTCTGGCTGAGCGAAGATTACGTCCGCGCTGCACCCGGC 
GGAACTGGTGACGCCAAATTTGCTGGCAACTACGCGGCTTCTTTGCTTGCCCAGTCCCAG 
GCTGCGGAAAAGGGCTGTGACCAGGTCGTATGGTTGGATGCCATCGAGCACAAGTACATC 
GAAGAAATGGGTGGCATGAACCTTGGGTTCATCTACCGCAACGGCGACCAAGTCAAGCTA 
GTCACCCCTGAACTTTCCGGCTCACTACTTCCAGGCATCACCCGCAAGTCACTTCTACAA 
GTAGCACGCGACTTGGGATACGAAGTAGAAGAGCGAAAGATCACCACCACCGAGTGGGAA 
GAAGACGCAAAGTCTGGCGCCATGACCGAGGCATTTGCTTGCGGTACTGCAGCTGTTATC 
ACCCCTGTTGGCACCGTGAAATCAGCTCACGGCACCTTCGAAGTGAACAACAATGAAGTC 
GG AG AAAT C AC GAT G AAG C T T C G T G AAAC CC T C A C C GG AA T T C AG C AAG GAAAC G T T G AA 
GACCAAAACGGATGGCTTTACCCACTGGTTGGC 

>RXA01 690 -downstream 
TAAATCAACCGGTTTTAAGACCC 

>RXA01692-upstream 

GGGCTGATGCGAAGTCAGCTTCGAGTTTGAAAGGTGCAGTATTCATGGTTCAAGCCTAGT 
GTTCGGGTTCTGGCAATTGTTGGGACTAGGATTAATGCCC 

>RXA01692 

AT G AC GAT T T C C C AAG AAAAC C AGC C AA T AAT C C AG CC AG T C T C C T T AAT T G G T GG AG G T 
CCTGGTGCATGGGACTTAATTACGGTGCGTGGGATGAATCGCCTTCAGGAGGCTGATGTC 
ATTTTGGCTGATCACTTGGGGCCCACTGATGAGTTGGAAAAATTGTGCGACATCAGCTCG 
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AAGACTGTTGTTGATGTGTCCAAGCTTCCGTATGGGCGGCAGGTCACTCAGGAGCGTACT 
AATGAGATGCTTGTTGAATACGCACAGCAGGGACTAAAGGTGGTTCGCCTTAAAGGTGGT 
GACCCTTATGTCTTCGGTCGGGGTTTTGAAGAGTTGGAGTTTTTGGGCGAGCATGGAATT 
GAATGCGAGGTCATTCCGGGTGTGACCAGTGCGGTGTCCGTTCCAGCGGCGGCAGGTATT 
CCTATTACTAATCGGGGAGTGGTGCATTCCTTTACCGTGGTGTCTGGACATTTGCCTCCA 
GGCCATCCGAAGTCACTGGTTGATTGGGCTGCGTTGGCCAAATCGGGTGGCACCTTGTCC 
ATCATCATGGGTGTGAAAAATGCGGGTGCGATTGCCCAGGCGCTCATGGACGGCGGGCTT 
GAT G C AG AT AC T C C AGC AG C T G T TAT T C AG G AAGG C AC T AC T GAT G C AC AAC GC T C AG T T 
CGGTGCACCTTGGGCACATTGGGTGCAGTCATGGTGGAGGAAGAGATTAAGCCTCCAGCT 
GTGTATGTCATTGGACAAGTTGCTGGCCTC 

>RXAO 1692 -downstream 
TAAGCAGATCGCCTAAGAATGGG 

>RXA01698 

GGCAACACTGAGTGGGATAAGTGGACCACCATCATGTCCTCTGACGCTTTGGACATGGAA 
GACCCAGATAACGTTGCGGCGATGTCTTCGGGTCGGGGCGCAAAACTGACTCGTCCGCGT 
CCAGGCCACGCTGATTACGCAGGCATGCTCAAGTACGGATTCGATGATGCCCGCAACGTG 
CTGGAGCGTTCTTCAGCCCGTGAGACGGCAGCACGCGTGGCAGCAGCAACCGTTGCGCGT 
TCCTTCCTGCGTGAAACCTTGGGCGTGGAAGTGCTTTCCCACGTAATTTCCATTGGTGCG 
TCCGAGCCTTACACTGGCGCGGAGCCAACCTTTGCAGATATTCAAGCAATCGATGATTCC 
CCAGTTCGTGCATTCGGTAAAGACGCTGAAGAATCCATGATCGCGGAAATCGAGGCCGCA 
AAGAAAGCCGGCGATACCCTCGGTGGCATCGTGGAAGTGATTGTTGAAGGCCTGCCCATC 
GGTTTGGGCTCACACATTTCTGGCGAAGATCGCCTCGATGCGCAGATCGCAGCTGCACTC 
ATGGGCATTCAGGCCATCAAGGGCGTGGAAATCGGTGACGGTTTCGAAGAAGCTCGTCGA 
CGTGGCTCCGAAGCCCACGATGAAGTGTTCCTGGATGACAACGGCGTATACCGCAACACC 
AACCGTGCAGGTGGCCTCGAAGGCGGCATGACCAACGGTGAAACCCTGCGCGTTCGTGCT 
GGCATGAAGCCAATTTCTACTGTGCCTCGCGCCCTGAAAACCATTGATATGGAAAACGGC 
AAGGCAGCAACCGGAATCCACCAGCGTTCCGACGTGTGCGCTGTTCCAGCCGCCGGTGTC 
GTTGCAGAAGCAATGGTCACCCTGGTTCTCGCCCGCGCAGTCCTGCAGAAATTCGGCGGT 
G AC T C C C T GAG C G AAAC C AAGAGC AAC AT T GA CAC C T ACC T C AAAAAC AT T G AGG AAC G A 
ATGAAATTCGAAGGTTTAGAGGATGGAGCG 

>RXA0 16 98 -downstream 
TAAT GAAG T GAAT GAT CAAAT T C 



>RXA01699-upstream 

CTGCAGAAATTCGGCGGTGACTCCCTGAGCGAAACCAAGAGCAACATTGACACCTACCTC 
AAAAACAT T G AGG AACGAATGAAAT T CGAAGGT T T AGAGG 

>RXA01699 

ATGGAGCGTAATGAAGTGAATGATCAAATTCACTTAGATCATCAATCAGATGACACCTCT 
GAATGCTCCTGCCCGATCGTGGTTCTTGTGGGTTTGCCAGGAGCTGGAAAATCCACCATT 
GGACGTCGATTAGCGCGCGCCTTAAACACTGAACTCGTCGACTCCGACGAACTGATTGAG 
CGCGCCACCGGAAAAGCCTGTGGCGCCGTGTTCAGCGAGCTCGGCGAGCCAGCCTTCCGC 
GAGCTCGAGGCCATCCACGTGGCCGAAGCACTGAAATCCTCCGGAGTGGTGAGCTTGGGA 
GGCGGATCTGTGCTGACAGAATCCACCCGTGAACTGCTCAAAGGCCAGGACGTGGTCTGG 
ATCGACGTGCCAGTAGAAGAAGGCATCAGGCGCACCGCAAACGAGCGTTCCCGCCCCGTG 
CTGCAAGCCGCCGACCCCGCCGAGCACTACCGCAACCTGGTGAAAGTGCGCACCCCGTTG 
TACGAAGAGGTGGCAACCTACCGACTTCGCACCAACAACCGCAGCCCCCAGCAAGTGGTG 
GC AGC AG T G T T G CAT CAT C T AG AAAT C GAT 

>RXA01699-downstream 
TAATTAAACCGGGCACCTGATTA 



>RXA01712-upstream 

CTTCTGTTGGCGCTTCGCAGGTGGTCGGACGTGGTGTTGGTTGGGTCGAGCACG 
>RXA01712 
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GTGAAGGCTGAAAATTATGGTGGCGTGGAGGTTTCGCCTGAAATCCAGAAGCAACGCCAG 
GAGTTGGGTCAGGAAGCGATTCCGCCGATTGCGGTGATGTCAGGGTCGTTGAATTTTGAT 
GTGGATACTCGCTTTTTCCTTGAGGCCGAAGTGCCGCCGATCATCATCACGGATAATTCC 
GATCAAGCAAAGCAGCAGCGGCTTGTGGATGCTGGGGCTCAGGTTATTGAGGTGGAGACG 
TTGACGGCGGAGGTTGGCGTCGAAAAGCTTAGGTCTTTGGGTTACGCCCGCATTGATTGT 
GAGGGCGGTGCAACGTTGTATGGGCAGATGTTGGCCGCCGATCTTGTTGATGTGTGGCAT 
CACACGATTGATCCGACGTTGTCGGGCAGCGTGGAGCGCCCCACGGTGAAGGGCGGCGAT 
GATGCGCCGCGCCGATTCGCGTTGGAGCACGTCTTTGTCGATGATGACAGCACCCTATTC 
TTGCGGTATAAGCGCGCCAAG 

>RXA01712~downstream 
TGAGTGTTGGACTCTCCGGATCT 

>RXA01719~upstream 

CCATATGGTCGGTGCACTGGCTGGAAGTGGCGGTATTGCACTGGTGACTTCGTCGATTGC 
CGAGGACGGTCTGGTTGATGTTGTGCTGGGGAGAATGTAA 

>RXA01719 

ATGAATATCATCATTCTTGCTGGTGGCGAGGGTAAACGCATGGGTGGGGTGGATAAGGCT 
GCTGTGGCGGTGGATGGTCGCACGCTGCTGGATATCCTGCTTTCACAGCTGGATCCAGAA 
GATGACGTCGTGGTGGTTTCCCCCGCGATCATCGACGGAATCACGACTGTCTGCGAGGAA 
CCTCCGCTTGGCGGGCCGGTCGCGGGAATCGAGGCAGGGCTGAATTCTTTTGAGCACGCC 
CATGAATTCACTGCGATTCTTGCCGTGGACGCGCCTTATTCTGCAGCGATGCTGCCCCTA 
CTTCAGGCACAGATTGGCAAAGCCGATGTGGCCGTAACCCTTGCTGCCGATGGCTGGGTA 
CAACCGTTGTGCGCGCTGTGGAGAAGTGGCAGCCTAGAAGCGGTGATTCACAGCCTGGGC 
GAGACTAGAAATCGACCGGCAAAAGCGTTACTGAAGCAAGCGGGACACATTGTGGAAGTG 
GGTGGCGATGGCACTGAAAAAGACTACGATACGGTGGCTGAACTGGAGGTATTGGGCAAC 
GTAACGCTCCCTAAAGCCCAC 

>RXA01719-downstream 
TGATGAGAAACGTGAGCTCTGCT 



>RXA017 20-upstream 

ACACCCGTTTGAGAATCTCAACCTCTTAAAACAGCGCGAACTATTGATTTGGCAACTACC 
C TAT AT AT T TGAGT G T T TAT T GT CGAAAAAGGGGTT T CAA 

>RXA01720 

GTGGCACAGCAACGCAGCGTCGATGACTATCTTTCCATTTTGATAGACAGCGTCGCACCG 
CTTCCGCCAGTAAAAACCCCTATCCTCGGCGCGCATCCGTTAAGTCACCTTGCAGAGGAT 
GTTGTCGCGACAATTCCTATCCCGAAATTTACTAATTCTGCTGTTGATGGTTACGCCATT 
TTGAAAGAAGACATCCATGGCAGCGGGCCGTGGACATTTCTTGTGGGCGGTGATACTCCG 
GCGGGTTCTGCGCCGGCGAGCATTAATAATGGAAAAGCCATCCGTGTGATGACAGGTGGA 
CCCGTCCCATCCACCAACAAGGACATGATCGTGGTTCCAGTGGAGCTCACCAATGCTCCG 
GTGGATCACTCGCTTCCTACAGAAATCACGATCAATGAGCTACCAGGTGAGAGGAATAAT 
ATTCGCCATGCTGGTGAGCATCTTAAAGAAGGCGAAATTGCGGTTGCTGCGGGGACGGCA 
TTTGATGCGGGTACTGTGTCGACGGTGATTTCAGTTGGCCATGACACTGTAAAAGCCCAT 
CCTTGCCCTCGGGTTGCGGTGATCACTACCGGTGATGAGCTAAACCAGGGAAATCCCTGG 
GGTATCCCTAATTCCAATGGGCCGATGCTGGTTGCGGAGCTAAAACGCGTGGGGATTAAG 
GATCCGCAGCATTTCCATTCCGATGATTCTGAGACTGCATTGAGGGAGACGCTCGATAAG 
CCTGCAGAGGTTGCGGATGTGAT CATCACTGTGGGTGGGATCTCGGCGGGCGCGTTCGAT 
GTGGTCAAAGCCGTGGGAACTAAGACTGGTGGTTTTGAATTCTTCCCCATTGCGATGAAG 
CCGGGTAAACCGCAAGGTCATGGGCAGTGGGGCGACGCAAAAGTGGTGTGTCTGCCGGGA 
AACCCGGTGGCGGCGTGGGTTAGTTTTAGGCTCTTTGTTGTTCCGGTAATTGAGAGATTA 
GGGGGTGGAAAGAGGCTGGCGTCGATAAGCGAACTCCCTGTGGTGGCGCTGCGCTCGAAC 
CGGGCGCTGAAGGCGCGGGAGGGCCCCGTATTGGCGATACCGGTGGCGATTGATTGGGAG 
AAAAGAATGGCAAATTCTCAGGCACATCGATCCCATATGGTCGGTGCACTGGCTGGAAGT 
GGCGGTATTGCACTGGTGACTTCGTCGATTGCCGAGGACGGTCTGGTTGATGTTGTGCTG 
GGGAGAATG 

>RXA017 20-downstream 
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TAAATGAATAT CATCATTCTTGC 



>RXA017 4 6-upstream 

AAACCGCCACTCCCCTTTCACTGGGGAGTGGCGGTTTTGTCGTTTCATGCATGCAGTGTG 
TGACTTATCAACCTTGTTAGGGCTAGGGTGGATATCTATC 

>RXA0174 6 

ATGACTGCACCAAGAGATCCTTTTTTCCCCGCAGATCTTTCTATCCGCGCGTCTGCAGAG 
CCCATTGAAATTCAGCGGTTGGGTTTGATCGATTATCAAGAGGCCTGGGATTATCAAGCA 
GAGCTTGCTACCCGTAGGGCTAATGATGAAATCCCTGATCAGCTGCTTATTTTGGAGCAC 
CCGTCGGTGTATACCGCAGGTAAGCGCACCCAGCCGGAAGATCTTCCCACCAACGGACTG 
CCGGTGATCAATGCTGATCGTGGTGGTCGCATCACGTGGCATGGTCCTGGCCAATTGGTG 
ATCTATCCGAT CATCAAATTAGCCGATCCGATCGATGTGGTTGATTACGTAAGACGCCTC 
GAGGAAGCGCTCATCCAAGTTGTCGGCGATATGGGTGTTGCCGGCGCTGGGCGCATTGAT 
GGGCGTTCGGGTGTGTGGGTGCCAGCTCAT GATGGTTGGGTGGACAGCAAGGTTGCGGCC 
ATCGGCATTCGAATAACTCGTGGTGTTGCAATGCACGGTGTGGCCATCAACTGCAACAAC 
ACGTTGGATTTCTATGAGCACATCATTCCGTGTGGCATTGCTGATGCAGGCTTGAGCACA 
C T C T C G AG GG AAC T G AAAAG G G AC G T T T C AGT T G AGG AAT TAG T C G AGC C AT C GAT C C G C 
GCATTGGATGATGCTTTGGCTGGTCGGCTGGTTGTTTCTGATCATTCTTTCGGCAGCGCG 
CCCGACCCAACTAAGAATCTCCCTAAACGGGGG 

>RXA0174 6-downstream 
TAGTACGAGGAATTTTGTCGGTG 



>RXA017 4 7-upstream 

C G AAG TAG AG C C GAT T G C AG AAT CG GC G G AAT GAG AC G T C G AAAAG C G T T T AAG C T T T C C 
CTAAAAATATCACTAACTCGAAAGATGTAAGGTTGCATTT 

>RXA017 4 7 

G T G AC TAT CG C AC C T G AAGG ACG ACG AC T G C T AC G CG T C G AAG C T C G AAAC T C AGAAAC C 
CCGATTGAGACGAAGCCTCGATGGATTAGAAACCAGGTCAAAAACGGACCTGAGTATCAG 
GATAT GAAGGAACGTGTCGCTGGCGCATCACTACACACTGTGTGTCAGGAGGCTGGCTGT 
CCTAATATCCATGAGTGTTGGGAATCCCGTGAGGCAACCTTCCTCATTGGTGGCGCCAAC 
TGCTCTCGCCGCTGTGATTTCTGCAT GATCAACTCGGCTCGCCCTGAGCCACTCGACCGC 
GGTGAGCCACTGCGTGTCGCTGAGTCTGTTCGTGAGATGCAGCTGAATTACTCCACCATC 
ACCGGTGTTACCCGTGATGATCTGGATGATGAAGGCGCATGGCTGTACTCAGAAGTGGTT 
CGTAAGATCCACGAGCTGAACCCACACACCGGTGTGGAAAACCTGGTGCCTGATTTCTCC 
GGCAAGAAGGATCTGCTGCAGGAAGTTTTTGAATCCCGCCCAGAGGTTTTCGCTCACAAC 
GTGGAAACTGTGCCACGTATTTTCAAGCGCATTCGCCCAGCATTCCGCTACGAGCGTTCA 
CTTGATGTGATCCGTCAGGCTCGCGATTTCGGTCTGGTGACCAAGTCCAACCTGATTTTG 
GGCATGGGTGAAACCAAGGAAGAAATCACCGAGGCGCTGCAGGATCTGCACGACGCTGGC 
TGTGACATCATCACCATCACCCAGTACCTGCGTCCTGGTCCTTTGTTCCACCCCATCGAG 
CGTTGGGTGAAGCCTGAGGAGTTCCTCGAGCACGCTGATGCTGCAAAGGAAATGGGCTTC 
GCTGCTGTTATGTCCGGCCCATTGGTTCGTTCCTCTTACCGTGCAGGCCGTCTGTACGCG 
CAGGCCATGGAGTTCCGTGGCGAGGAAATCCCAGCACACCTCGCGCACCTGAAGGATACT 
TCCGGAGGATCCACCGCCCAGGAAGCATCTACACTTCTGGAGCGTTACGGTGCTTCCGAA 
GACACCCCAGTGGTGTCCTTCAAC 

>RXA0 17 4 7 -downstream 
TAAGCCCGAAGTTTTTTAACCGC 

>RXA0 17 57 -upstream 

CGCTTATTGAACGGATGCCTCTCGATCAAGCCAACGAGGCTATTGCACGTATTTCAGCTG 
GTAAACCACGTTTCCGTATTGTCTTGGAGCCGAATTCATA 

>RXA017 57 

ATGCCAACAGCAAGCCCAATTTATGATGTCGTTGTCGTCGGAGCCGGCATTTCTGGCCTC 
ATCGCCACGCAACTGTTGGACCGCGCAGGTCTAAACATCAAATGCTTCGAAGCCTGCTCA 
AGAGTTGGCGGCCGAGCAGTGTCTGTCCAACAGTCCGATTTGTTCCTGGACCTCGGCGCA 
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ACATGGTTCTGGCTCAACGAACCACTTGTGCAGCAACTCGTCAATAATC TCGGCCTCGGC 
ACATTCCCTCAGGCCATCGAGGGTGATGCGCTTTTTGAGACGCTTGTCGACGCCCCGAGC 
CGCCTGCGGGGTAACCCCATAGACGCTGCTTCAGGCAGGTTCCAAGCAGGGGCCTCCTCG 
CTTGCGCTCGGGCTTGCAGCCCAGCTCAAGCCAGGAGTTTTAGAACTCGGGGACCCCGTC 
CAT T C T C T C AG T G AGG AAG AT GG G G AAAT C G T T G T G AAG T C T T C C AAAC AGAT T G T GAGG 
GCAAAGCACGTCATCATTGCGGTTCCACCGGCACTCGCTGCCGAGTTGATTGGTTTCACC 
CTAGATTTACCAGCTGACGTGCGAAAAGCAGCGCATCCACAACATATAGCTGTGATGAAT 
TGGGCAAAGGAGAAATACACCTTACCCACACAAGCCGCATCGGCTGGGGGTTTTGGGCAT 
GAGCTGTTCCAACAACCACTCGGACATGGGCGAATTCATTGGGCATCAACGGAAGTTGCC 
ACTGAGTTTGGTGGACACCTTGAAGGCGCAGTTCGTGCAGGAATTCAGGCTGCGCTTCAA 
ACAGGAT T T AATCT AAAAT CT 

>RXA0 17 57 -downstream 
TAAACCTCGTATTTTCCCTGATA 

>RXA0 18 07 -upstream 

GCTCACCGAGCTGGACACCAAGCTCCGCGCAGTGCAGGAAGAACACGGCGAGCTGGAAAT 
GCAGTGGCTGGAACTCGGCGAGGAAATCGAGGGCTAGTTC 

>RXA018 07 

ATGCCGTCGGCAGGCGAGGAGATTTTAGAGCAGCGCGCACAGCTGGAGTTTGATCAGCGC 

CGCGCCGATGTGGTGATGATCGGCAGCCAGGTGGTTTATGGTTCCGTGGGGCTCAGTGCT 
GCCATTCCGGTGATGCACAACGAAGGCCTCCGCGTGGTCGCTGTCCCCACCGTGGTGTTA 
AGTTCCATGCCGCGTTATGCAAGTTCTCACCGCCAGCCGATGTCGGACCAATGGCTCGCC 
GACGCGCTGCAAGACCTGGTGGATCTGGGGATTATCGATGAGGTTTCCACCATTTCCACC 
GGCTATTTTACCTCCGCTTCTCAGGTGCGTGTGGTCGCTGCGTGGCTGCAGAAAATCCGC 
GAAACCCATCCGCATGTGCGCATCGTGGTGGATCCCATCATGGGGGACAGTGACGTGGGA 
ATTTATGTCGCCGACGAGATCGCAACCGCCATCTGCCAGGACTTATGCCCTCTGGCTACC 
GGAATCATTCCCAATGCTTTCGAGCTCTCCCACATGGTTGGCTCCGGCGATCCGCGCTCG 
CTGCTCGGCCCGTTTGGCGAGTGGATCATCATCACCAGCGCCACTGAAACTGTGGGCACC 
ACCGTCACCCGCATCGTCACCCGTGACAGCGTCCAGGAAATCGCCTCCGCCACCGTCGAT 
ACCACGGCCAAAGGGGCAGGCGACGTCTACGCCGCAGCATTAATCGCCGCCCTGCATAAA 
GATTTTTCGCTTATCGACGCCGCCAGCCACGCATCCAACACCGTCTGCGCCGGCCTGCAG 
ACCAAAGCGCTT 

>RXA0 18 07 -downstream 
TAGGTTTCGTCCGTCTCTGACAG 

>RXA01821 

CGAAACAGCCAAGGCAAATGGTGCCCAAGTACGCGATCACCAAAAAATACCAGCATCGAA 
GACAACGGCGATCACGTAGTCATCCAAGCAGGCGAAGAAACCACAATCGTGGACCGCGTT 
ATCGTCACCACCGGCAGCTGGACAAGCGAGCTCGTGCCCTCCATCGCGCCACTGCTTGAA 
GTGCGACGCCTAGTGCTCACCTGGTTCCTGCCCAACAATCCAGTGGACTTCCAACCGGAA 
AACCTGCCATGCTTCATCCGTGACCGTGATGGCTTCCACGTATTTGGAGCACCATGCGTC 
GATGGGTACAGCATCAAAATTGCCGGATTGGATGAGTGGGGCGTTCCATTAAGCCTCGAT 
CCACCGATGTGCCCTCGG 

>RXA01821-downstream 
TGATGTCCTGATCCCGGTTCCGG 

>RXA0 18 35 -upstream 

TCAACATCTATTCCTCCTGCGATTTGCATGGGATATATATTAAAAATTCTAGCCGAAAGT 
TTCCTGCGTGAATACACTTTCCCCGCGCCTTCGCAAAGCT 

>RXA01835 

ATGAATACTGCCGCGTGGGCACACCGCCACCACGTACGCAAAGGCGGTGGAATTCCGTAT 
GTCAGCCAT CT T TAT T CAGTGATGTACTT GC T GGCCAGCGT CACT AAT GAT GAAGATGTG 
CTCATCGCCGGGCTGCTCCACGACACCCTCGAAGACGTACCCGAGGAATACAATTCTGCC 
CAACTTGAAGCTGATTTTGGTCCGCGGGTGCGCGAGTTGGTGGAAGAGCTCACCAAACAG 
CCCTTAAAAAGCTGGAAAGCGCGTGCCGACGCTTACCTCCTGCACCTCAGCGCAGGTGCC 
AGCTTAGAGGCTGTCTTAATCTCCACCGCAGATAAACTGCATAATCTCATGTCCATCTTG 
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GAT G AC C T T G AAAT AC AC GG T G AAG AT T TAT GGC AAC G C T T T AAC G C T G GC AAAG AG C AG 
CAAATCTGGTGGTATAGCGAGGTTTATCAGATATCTCTCCAGCGCTTAGGGTTCAATGAG 
TTGAATAAACAACTGGGGTTGTGCGTCGAAAAGCTCTTAAAGCAAAGCGCC 

>RXA0 1 8 35-downstream 
TAGGCGCTCGGCGGCGTCGATAA 

>RXA0185 0-upstream 

T T C G T GC AAC T T C AG AC T C T TACG GAG GC GAT GGACCAAAAACAAC T AC AAT C AAG C AGA 
TCACCTTGTACACCACCAGAGAAAAGGCCCACCCTCAGCC 

>RXA0185 0 

A T G G C TAT C AG T G T T G T T GAT C T A T T TAG CAT CG G T AT C GG AC CAT CAT C C T C AC AT AC C 
GTCGGCCCCATGAGAGCCGCCCTCACGTATATCTCTGAATTTCCCAGCTCGCATGTCGAT 
ATCACGTTGCACGGATCCCTTGCCGCCACCGGTAAAGGCCACTGCACTGACCGGGCGGTA 
TTACTGGGTCTGGTGGGATGGGAACCAACGATAGTTCCCATTGATGCTGCACCCTCACCC 
GGCGCGCCGATTCCTGCGAAAGGTTCTGTGAACGGGCCAAAGGGAACGGTGTCGTATTCC 
CTGACGTTTGATCCTCATCCTCTTCCAGAACACCCCAATGCCGTTACCTTTAAAGGATCA 
ACCACAAGGACTTATTTGTCGGTGGGTGGTGGGTTCATTATGACGTTGGAGGATTTCCGG 
AAGCTGGACGATATCGGATCAGGTGTGTCAACCATTCATCCAGAGGCAGAGGTGCCTTGT 
CCTTTTCAGAAGAGTTCCCAATTACTCGCATATGGTCGCGATTTTGCGGAGGTCATGAAG 
GATAATGAGCGCTTAATCCACGGGGATCTTGGCACAGTGGATGCCCATTTGGATCGAGTG 
TGGCAGATTATGCAGGAGTGCGTGGCACAAGGCATCGCAACGCCGGGGATTTTACCGGGT 
GGGTTGAATGTGCAACGTCGGGCGCCGCAGGTACACGCGCTGATTAGCAACGGGGATACG 
TGTGAGCTGGGTGCTGATCTTGATGCTGTGGAGTGGGTGAATCTGTACGCCTTGGCGGTG 
AATGAAGAAAACGCCGCTGGTGGTCGTGTGGTTACTGCTCCGACTAATGGTGCTGCGGGG 
ATTATTCCGGCGGTGATGCACTATGCGCGGGATTTTTTGACAGGTTTTGGGGCGGAGCAG 
GCGCGGACGTTTTTGTATACCGCGGGTGCGGTGGGCATCATCATTAAGGAAAATGCCTCG 
ATCTCTGGCGCGGAGGTGGGGTGTCAGGGTGAGGTTGGTTCAGCGTCCGCGATGGCGGCT 
GCCGGGTTGTGTGCAGTCTTAGGTGGTTCTCCGCAACAGGTGGAAAACGCCGCGGAGATT 
GCGTTGGAGCACAATTTGGGATTGACGTGCGATCCGGTGGGCGGGTTAGTGCAGATTCCG 
TGTATTGAACGCAACGCTATTGCTGCCATGAAGTCCATCAATGCGGCAAGGCTTGCCCGG 
ATTGGTGATGGCAACAATCGCGTGAGTTTGGATGATGTGGTGGTCACGATGGCTGCCACC 
GGCCGGGACATGCTGACCAAATATAAGGAAACGTCCCTTGGTGGTTTGGCAACCACCTTG 
GGCTTCCCGGTGTCGATGACGGAGTGT 

>RXA0185 0-downstream 
TAGCGGTACGGCTTTAACACGGC 

>RXA0187 8-upstream 

GGTTCAGGCTGCACAAGGTTGGGGAGCATGGCCTGCTTGCACCGCAAGCTTGGGCATCCG 
ATAGTAGAAATCTGGCATCCAATAGGTAGATTGGGATGCT 

>RXA0187 8 

ATGGAAGAACCCTCAGGTGCACAGCTGCTCGGCCCGGTAGAAATCCGTGCGCTGGCAGAA 
AAGCTCGACGTCACACCAACTAAGAAGTTGGGGCAGAACTTTGTTCACGATCCCAACACG 
GTGCGTCGCATTGTTGCTGCGGCAGAGCTCACCCCAAACGACCACGTGGTGGAAGTTGGC 
CCTGGTCTGGGCTCTCTGACCCTTGCCCTGGTGGAATCTGCTGCTTCAGTAACTGCGGTG 
GAAATTGATCCCCGTTTGGCTGCGGAATTGCCGGAGACTTTTCAGTGGCGCGCGCCGGCC 
C T T GC T C AC AAG T T GAGCAT C GT GC T GAAAGAC GCCCT GAAG G T T C AAC AAT CCGAT AT G 
GCTGTTCAACCCACCGCCTTGGTGGCTAACTTGCCGTACAACGTCTCTGTCCCTGTCTTG 
TTGCACATGATGGAGGAGTTTCCCACCATCAACAAGGTGCTTGTCATGGTGCAGGCAGAG 
GTTGCTGATCGTTTGGCTGCGGATCCAGGATCGAAGATTTATGGTGTGCCTAGCGTGAAG 
GCGTCCTTCTACGGTCCAGTTACTCGCGCCGGGTCGATTGGTAAGAATGTCTTTTGGCCA 
GCTCCAAAGATCGAATCCGGTTTGGTGAAGATCGTGCGCGAAGACACCGCGTGGAAGCAG 
GACGATGAGACGCGTAAGAAGGTGTGGCCGATCATTGATGCTGCTTTCTTGCAGCGCCGT 
AAAACCCTAAGAGCTGCGCTTTCTGGACACTACGGTTCTGGCCAGGCAGCTGAGGAAGCT 
TTGCGGGCCGCTGATATTGATCCAACGCTTCGTGGCGAAAAGCTTGATGTCACTGACTAT 
GTGCGCCTAGCTGGGGTGTTGCAGCAAAAGGATGAGAAG 

>RXA0 18 7 8 -downstream 
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TGAAAATTACCGCTAAGGCGTGG 
>RXA0 1 8 92-upst ream 

ATGTTAAAAGCGGTTGGCACAACCCCTACTGAAGGAGAACACCACG 
>RXA018 92 

GTGACCACCTCGAGTGAACAACCCCGTACAGGATACAAACGAGTGATGTTAAAGCTCGAA 
GGTGAAATGTTTGGTGGTGGCAAAGTCGGCGTCGATCCTGATGTAGTAGACAATGTTGCA 
CGTCAGATCGCTGAAGTTGCTAAAACTGGAGCAGAGATTGCCGTTGTTATCGGTGGCGGA 
AACTTCTTCCGCGGAGCTGAGCTTCAGCAGCGTGGCATGGACCGCGCACGGTCCGATTAC 
ATGGGTATGCTCGGCACAGTCATGAACTGCCTCGCCTTGCAGGACTTCCTCGGTCAGCAT 
GGCGT T GAAT GCCGT GT CCAGACCGCCATCAACATGGCAC AGGT CGCAGAACCAT AT CTG 
CCACTGCGCGCAGAACGCCACCTGGAAAAGGGCCGCGTTGTCATCTTCGGTGCTGGCATG 
GGTATGCCGTACTTTTCCACGGACACCACTGCTGCACAGCGTGCGTTGGAAATCGGCTGT 
GACGTCCTACTGATGGCTAAGGCTGTTGACGGTGTGTACAGCGATGATCCTCGTACCAAC 
CCAGATGCTGAGCTCTTCACCGAAATTACTCCAAAGGAAGTAATTGAGAAGGGCCTGAAG 
GTTGCCGATGCAACTGCATTCAGCCTCTGCATGGACAACAAGATGCCTATCTTGGTGTTT 
AACCTGCTTACTGAAGGCAACATTGCTCGCGCCATCAGCGGTGAACGTATCGGTACTCTG 
GTCGAGTCC 

>RXA018 92-downstream 

T GATACAT T T AG TCT T AT AAAC A 

>RXA018 94-upstream 

AG AAT T T T T T C GAAAAT GC T G GC AC C AT C AACAG T G ACAT T G T T AGAAAC T TC AAG GAGA 
AC CC AT GAAT GAACC GG AGC AAC ATCACCGGTCCATGAG G 

>RXA018 94 

ATGCCCAAACCCAAAAATAATGCGGGTCGAGATCTCAAAGCTGCCATTGCTGTGGGGATC 
GGACTGGGGGTCCTGGTTCTTTTGGGGATTGTCCTAAGCCCATGGGGTTGGTACATCCTC 
GTTGCAGGTTTTATGGCTGCAGCAACATGGGAAGTTGGTAGCAGACTTAAAGAAGGCGGC 
TATCATTTGCCACTGCCGATTATGATCATCGGCGGTCAGGCAATCATCTGGCTGTCATGG 
CCATTTGGCACGATGGGCATTTTGGCGTCTTTTGTGGCCACTGTGTTGGTGCTGATGTAT 
TTCCGAATTTTCTACAATGGCACGGAAAAAGAAGCCCGCAACTATTTGAGGGACACCTCT 
GTGGGCATCTTCGTGCTCACCTGGATTCCATTGTTCGGAAGCTTCGCTGCGATGCTGTCG 
CTGATGCAAAACAATTCCATCCCGGGTACATATTTCATTTTGACGTTCATGCTGTGTGTG 
ATCGCATCGGATGTGGGCGGGTATATCGCGGGTGTGTTCTTTGGATCGCACCCAATGGCG 
CCGTTGGTGAGTCCGAAGAAGTCTTGGGAAGGCTTTGCCGGCTCCATTGTCTTAGGATCG 
GTCACTGGTGCACTCAGTGTTCACTTCCTGCTCGATCACCACTGGTGGATGGGTGTGATC 
TTGGGTTGTGCCCTAGTTGTGTGCGCCACGTTGGGTGACTTGGTTGAGTCGCAGTTCAAA 
CGCGATTTGGGCATCAAGGATATGTCGAACCTTCTTCCAGGCCACGGCGGATTGATGGAC 
CGTTTGGATGGCATGCTCCCGGCCGCGATGGTGACGTGGTTGATCCTGAGTGTGATCAGC 
AGCTCGTATCCGTCG 

>RXA0 18 94 -downstream 
TAAAGCTTGGGCCAGCTTTAAGT 

>RXA01920 

GCCGACGTGATCCGCCTGATCATCCGCGATGAGGCAGTGCACGGCTACTACATTGGCTAC 
AAG T AT C AAAAG GCTGTCGC G AAG GAG AC T C C AGAG C G T C AG G AAG A GC T G AAG GAG T AC 
ACCTTCGATCTGCTCTACGATCTTTACGATAACGAAACTCAGTACTCCGAAGATCTCTAC 
G AC G AT C T T G G AT GG AC C GAG GAT G T T AAG C GAT TCCTTCGC T AC AAC G C C AAC AAG G C C 
CTCAACAACCTTGGCTACGAAGGACTCTTCCCAGCGGATGAAACCAAGGTGTCCCCAAAC 
ATCTTGTCTGCGCTGTCACCAAACGCTGATGAGAACCACGACTTCTTCTCCGGCTCCGGT 
T CC T C T T AC G T TAT T GG T AAGG C AG AAAAC ACC GAGG AT GAT G AC T GGG AC T T C 

>RXA0192 0-downstream 

T AAC T T T T AAAAAGC T G AAG C GC 

>RXA0 192 8 -upstream 

GCGAGTACGCCACCTTGGGCGATTCCTTGCACGACGCCGCGCAGGCCTACATCGCCGATA 



Appendix A, page 7 2 



Attorney Docket No.: BGI-121CP 



TCCACGCGGGTACCTTCCCAGGCGAAGCGGAGTCCTTTTA 
>RXA01928 

ATGCAGGTAGCAACCACAAAGCAGGCGCTTATCGACGCCCTCCTCCACCACAAATCCGTC 
GGGCTCGTCCCCACCATGGGTGCGCTACACAGCGGACACGCCTCGTTGGTTAAAGCAGCA 
CGCGCTGAAAACGACACTGTTGTAGCCAGTATTTTTGTCAATCCCCTGCAGTTTGAAGCA 
CTCGGTGATTGCGATGATTACCGCAACTATCCCCGCCAACTCGACGCCGATTTAGCACTG 
CTTGAAGAGGCAGGTGTGGATATTGTGTTCGCACCCGATGTGGAGGAAATGTACCCCGGT 
GGCTTGCCACTAGTGTGGGCGCGCACCGGTTCCATCGGAACAAAATTGGAGGGTGCCAGC 
AGGCCTGGCCATTTCGATGGTGTGGCTACCGTGGTGGCGAAGCTGTTCAATTTGGTGCGC 
CCTGATCGTGCATATTTTGGACAAAAAGATGCTCAGCAGGTTGCGGTGATTCGGCGATTG 
GTTGCCGATCTAGACATTCCCGTGGAGATTCGTCCCGTTCCGATTATTCGTGGCGCCGAT 
GGCTTAGCCGAATCCAGCCGCAATCAACGTCTTTCTGCGGATCAGCGAGCGCAAGCTCTG 
GTGCTGCCGCAGGTGTTGAGTGGGTTGCAGCGTCGAAAAGCAGCTGGTGAAGCGCTAGAT 
ATCCAAGGTGCGCGCGACACCTTGGCCAGCGCCGACGGCGTGCGCTTGGATCACCTGGAA 
ATTGTCGATCCAGCCACCCTCGAACCATTAGAAATCGACGGCCTGCTCACCC7\ACCAGCG 
TTGGTGGTCGGCGCGATTTTCGTGGGGCCGGTGCGGTTGATCGACAATATCGAGCTC 

>RXA01 92 8 -downstream 
TAGTACCAACCCTGCGTTGCAGC 



>RXA0192 9-upstream 

T G AC T C C AT AAC G AG AAC T T AAT C G AG C AAC AC C C C T G AAC AG T G AAT C AAAT C G G AAT T 
TAT T TAT T CT GAGC T GG T CAT C ACAT C TAT AC T CAT G CCC 

>RXA01929 

ATGTCAGGCATTGATGCAAAGAAAATCCGCACCCGTCATTTCCGCGAAGCTAAAGTAAAC 
GGCCAGAAAGTTTCGGTTCTCACCAGCTATGATGCGCTTTCGGCGCGCATTTTTGATGAG 
GCTGGCGTCGATATGCTCCTTGTTGGTGATTCCGCTGCCAACGTTGTGCTGGGTCGCGAT 
ACCACCTTGTCGATCACCTTGGATGAGATGATTGTGCTGGCCAAGGCGGTGACGATCGCT 
ACGAAGCGTGCGCTTGTGGTGGTTGATCTGCCGTTTGGTACCTATGAGGTGAGCCCAAAT 
CAGGCGGTGGAGTCCGCGATCCGGGTCATGCGTGAAACGGGTGCGGCTGCGGTGAAGATC 
GAGGGTGGCGTGGAGATCGCGCAGACGATTCGACGCATTGTTGATGCTGGAATTCCGGTT 
GTCGGCCACATCGGGTACACCCCGCAGTCCGAGCATTCCTTGGGCGGCCACGTGGTTCAG 
GGTCGTGGCGCGAGTTCTGGAAAGCTCATCGCCGATGCCCGCGCGTTGGAGCAGGCGGGT 
GCGTTTGCGGTTGTGTTGGAGATGGTTCCAGCAGAGGCAGCGCGCGAGGTTACCGAGGAT 
CTTTCCATCACCAC TATCGGAATCGGTGCCGGCAATGGCACAGATGGGCAGGTTTTGGTG 
TGGCAGGATGCCTTCGGCCTCAACCGCGGCAAGAAGCCACGCTTCGTCCGCGAGTACGCC 
ACCTTGGGCGATTCCTTGCACGACGCCGCGCAGGCCTACATCGCCGATATCCACGCGGGT 
ACCTTCCCAGGCGAAGCGGAGTCCTTT 

>RXA0192 9-downstream 

T AAT GC AG GT AG C AAC C AC AAAG 

>RXA01940 

AGAGTAACGCTTGTTTCCACCGGGCCACTGACCAACATCGCGCTGGCAGTCCGGAAAGAA 
CCACGCATCGCCGAGCGAGTCAAGGAAGTTGTCCTCATGGGCGGGGGCTACCACGTAGGA 
AACTGGACCGCCGTAGCTGAATTCAACATCAAGATCGACCCCGAAGCAGCCCACATCGTA 
TTCAACGAAAAGTGGCCACTGACTATGGTCGGCCTCGACCTTACCCACCAGGCGCTCGCA 
ACACCTGAGATCGAAGCCAAGTTCAACGAGCTGGGCACCGACGTCGCCGACTTCGTCGTC 
GCGCTTTTC G AC GCTTTCCG C AAG AAT T AC C AG GAC GC AC AGG GT T T TG AT AAC C C AC C A 
GTACACGACCCTTGTGCTGTTGCATACCTTGTTGACCCAACCGTATTCACCACCCGCAAA 
GCACCACTCGATGTGGAGCTGTACGGCGCACTCACCACAGGCATGACCGTTGCTGATTTC 
CGCGCACCGGCTCCAGCAGATTGCACCACCCAAGTAGCTGTTGACCTGGACTTTGATAAA 
TTCTGGAACATGGTGATCGATGCAGTAAAGCGCATCGGA 

>RXA0194 0-downstream 
TAG AC C T G T T C AC AAG G T T G T T A 

>RXA0197 0 
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CCAGAGCCAGTGCGTATTGCTATTGCAGAGGCACTGGGTTTGATGTGCGCGGAAGAGGTT 
CAAGCTAGTCGTGCTTTGCCGGGTTTCGCGCAAGCAGCGATTGATGGTTATGCGGTTCGA 
GCAGTCGATGTCGGCGGCGAGAAGTCGTTTAGCCAGCAACTGCCGGTTGCTCCTCCGGAA 
AAATCCCTGCCCGTGGTGGGTGAAGTAGCTGCGGGTTCTCAGCAGCCGTTGCGCCTGCAG 
CCTAAACAAGCAGTCATGGTCCACACCGGTGCGCCACTGCCGATGCTTGCGGATGCGGTG 
CTGCCCATGGCGTGGTCAGATCGTGGCCGCAAACGAGTAACCGCGCAGCGACCTGTGCGC 
TCTGGCGAGTTTGTGCGCAAAGAAGGCGATGACATCCAACCGGGAGACATCGCAGTCAGC 
GCCGGCGCGGTCTTAGGCCCTGCCCAAATTGGTTTGCTCGCAGCTGTTGGTCGCTCCAAA 
GTGTTGGTGTACCCACGCCCACGCATGTCGGTTATCTCCGTAGGCGCTGAACTTGTTGAT 
ATTGATCGCCAGCCAGGCCTCGGCCAGGTTTATGATGTCAATTCCTATTCTCTGGCTGCC 
GCCGGTAGGGAAGCGGGCGCAGATGTGTACCGCTACGGCATTGCTGCCGGTGAACCTCGT 
C G CAT C AAAG AG AT CAT T G AAT C C C AG AT GCTGCGCTCG G AAAT CAT C G T CAT C AC C GG A 
GCTGTTGGCGGTGCTGGTTCAGCTGGCGTGCGCCAGGTTCTCAACGAGCTAGGCGATATC 
GACACCGAACGCGTCGCAATGCACCCCGGTTCTGTCCAAGGATTCGGTCTGCTCGGCGAG 
AACAAGATTCCATGCTTCCTTCTGCCTTCCAATCCGGTGGCGTCGTTAGTTATTTTTGAA 
ACCTTCGTCCGCCCGGTCGTGCGCATGAGCCTGGGCAAGAGCAATGCGGCGCGCCGGGTT 
GTTCGAGCTCGAGCGCTCAACCACGTTGTGTCTGTGGCGGGTCGAAAAGGTTTCAT CAGG 
TCCAGGCTCATGCGCGATGCAGAAACCCAGGACTACCTCGTGGAGGCTTTGGGTGGTGCA 
ACGGGCGCACCATCGCACCTATTGGCAGGATTGTCCGAAGCAAACGGTATGATCCGCATT 
CCAGAAGATGTCACAGAAATCCGACCGGGAGATGTCGTGGACGTGATCTTCCTTGCCCAA 
GGTCGA 

>RXA0 1 97 O-downst ream 
TAGTTCGATGCGTAATGCACCGT 

>RXA0202 2-upstream 

TATTTGCGATTCCAACTGCTTGGGCTCCGCGAATGTTTTCACTCATTTTTTAATCGACCG 
CTTCCATCATGTTTTAACTAAGGTTTGTAGGCTTAAACCT 

>RXA0202 2 

GTGAACTCTGAACTCAAACCAGGATTAGATCTCCTCGGCGACCCAATTGTCCTTACTCAA 
CGTTTGGTAGATATACCGAGTCCGTCGGGTCAGGAAAAGCAGATTGCTGATGAAATTGAA 
GATGCCCTTCGGAACCTTAATCTACCTGGTGTAGAGGTCTTCCGCTTCAACAACAACGTT 
CTTGCTCGCACGAACAGGGGATTGGCCTCGAGGGTCATGCTTGCTGGTCATATCGATACA 
GTGCCGATCGCGGACAATCTGCCAAGCCGTGTGGAAGACGGCATCATGTATGGCTGTGGC 
ACCGTCGATATGMATCTGGGTTGGCGGTGTATTTGCATACTTTTGCCACCTTGGCCACG 
T CG AC T GAG C T T AAAC AT GAT C T G AC G C T GAT T G C G TAT GAG T G C GAG G AAG T T G C T GAT 
CACCTCAATGGTTTGGGCCACATTCGCGATGAGCATCCGGAGTGGTTGGCGGCTGATTTG 
GCGTTGTTGGGTGAGCCTACTGGCGGCTGGATTGAGGCGGGCTGCCAGGGCAATCTGCGC 
ATCAAGGTGACGGCGCATGGTGTGCGTGCCCATTCGGCGAGAAGCTGGTTGGGTGATAAT 
GCGATGCATAAGTTGTCGCCGATCATTTCGAAGGTTGCTGCGTATAAGGCCGCAGAAGTC 
AACATTGATGGCTTGACCTACCGTGAAGGCCTCAACATCGTTTTCTGCGAATCGGGCGTG 
GCAAACAACGTCATTCCAGACCTCGCGTGGATGAACCTCAACTTCCGTTTCGCGCCGAAT 
CGCGATCTCAACGAGGCGATCGAGCATGTCGTCGAAACGCTTGAGCTTGACGGTCAAGAC 
GGCATCGAATGGGCCGTAGAAGACGGGGCAGGCGGTGCCCTTCCAGGCTTGGGGCAGCAG 
GTGACAAGCGGGCTTATCGACGCCGTCGGCCGCGAAAAAATCCGCGCAAAATTCGGCTGG 
ACCGATGTCTCACGTTTTTCAGCCATGGGAATTCCAGCCCTAAACTTTGGCGCTGGTGAT 
CCAAGTTTCGCGCATAAACGCGACGAGCAGTGCCCAGTGGAGCAAATCACGGATGTGGCA 
G C AAT T T T G AAG C AG T AC C T GAG C GAG 

>RXA02022-downstream 
TAACCGCATTCGGGGTTATCGTG 

>RXA0202 4 -upstream 

CACTGATGACCTGGATCAGGCCGTCAAATTCATCGTCGATGCACACGCTGGATTGGACGT 
AGCGCGTCTCCACAATTAAGCAGTGGCTACATTAGGTGTT 

>RXA0202 4 

ATGAGTTCTTTGCCGGTCATCATGGCCATCGTCAATCGCACCCCGGATTCTTTCTATGAC 
AAGGGTGCGACATTTGAGGACACCGCTGCGCTAAACAGGGCAGCGGAGGTCATTGAACAA 
GGCGCCGGCATTGTCGATATCGGTGGGGTGAAAGCCGGCCCGGGGGATTTCGTGTCGGCG 
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GAGGAAGAGATCGACCGCGTGGTGCCAATCATCGCTGCGGTGCGAGAACGTTTTCCTGAC 
ATTGATATTTCTGTTGATACCTGGCGGGCGTCGGTGGCTGATGTCGCAGTGGCGCATGGA 
GCAACGCTGATCAATGACACTTGGGCCGGCCATGATCATGAGTTGGTGCAGGTAGCAGGG 
CAGCACAAGGTGGGTTATGTCTGCTCGCACACCGGCGGGGTGATTCCAAGAACGCGACCA 
TATCGGGTGCATTTCGATGACATCGTGGCCGATGTAATTACGGAGACCACCAAATTGGCA 
GAGCAAGCTGTTCGTGCCGGGGTGCCAGAGGAACGGGTGTTTATTGATCCCACCCAT GAT 
TTCGGGAAAAACACCTTCCACGGACTGGAGCTTTTACGACGGATCGATGAGGTGGTTGCC 
ACGGGCTGGCCGGTGCTGATGGCCTTGAGTAATAAGGATTTCATTGGGGAAACTTTGGAA 
AGGGGCGTCGATAAGCGTGTTGCTGGCACGCTTGCTGCCACTGCCTGGGCGGCGGCGCGC 
GGCGTTGCGGCTTTTCGCGTGCATGAAGTTGCGGAAACC 

>RXA0 2 027 -upstream 

TCACGTGCTCATCGATAGGCAAACTCATGGAACCAAGAGTACCTGCCCCCGCAACCCCAA 
TCGTCGTACCCCTCCGAAAATAACGGTTATCCTTAGATTT 

>RXA02027 

AT GAG CC AAA C T AAG C AG G AAC T G C GC AC G AAG C T T C G G G AAG C GC GC AC C AAT AT G GAT 
GAGGCTTCTCGCACGCGAGAAAACGCAGCCATCATTGCCAACGTTTCTTATTACATCCGC 
TCAAAGCAGCCAAAAAGGATTGCCGCTTACGTGCCGGTGCGTACCGAACCTGGTGGGCGA 
TTGCTTCTTGACGCCCTCCACGCCGAAACTTCCGCGCTTATTTTGCCAGTCTCCCTCGAG 
GATCGACGCCTCGACTGGGCTCTTTATGAAGGCCCAACCAGCCTTGTTCCTGGCGCATTT 
GGCATCCAGGAACCCGGTGGCACTCGCCTTGGACCTGAAGCTCTCAACTTCTGCGACCTT 
GTCATCGCCCCCGCACTGGCATGCACCCCCAGTGGAATCAGGCTAGGTAAAGGTGGCGGT 
TTCTACGACCGCGCTCTAGCCACCGGAGTCAAGGCTGACGTGATTACTTTGCTCTTCAAC 
GGAGAAATCCGCGAC 

>RXA02031-upstream 

T GC T T GGGCGT T AAC GAT T C TAT AT AT ACT T CC CT AGAAATCAAGT GAGC AT T CAT C T CA 
T T GC AGAACGT T GAAGC AT CAT T GACT AGG AT AT GT AG AC 

>RXA02031 

ATGACAGAGGAACGCGAGATTCTGACCTATGAGATGTTCGGAACAGCAATGCGGGAGCTG 
GCCCAAGAAATTATTGAT GACTACCAGCCAGATTGCGTGCTGTCCATTGCGCGTGGTGGT 
CTTCTAATCGGTGGCGCACTTGGTTATGCGCTGGGTATCAAGAATGTATCGGTGATCAAT 
G T G GAG T T C T AC AC C GAT AT T GG AG AGC AC T T G GAG GAG C CAAT GAT GCTGCCTC C AAC T 
CCAAAAGCTGTTGATCTCTCGGGAATGCGTGTGCTCGTCGCTGACGATGTCGCGGATACC 
GGAAAGACTCTTGAGTTGGTCAGGGACTTCCTGGGTGACCAAGTTGTCGAAGTGCGCACT 
GCAGTGATCTATCACAAGCCAAACAGTGTGTTTAAGCCGGAGTATGTGTGGCGTGAGACT 
GATAAGTGGATTAACTTCCCATGGTCTACCCTGCCTCCAGTGGAGCCTTCTAAG 

>RXA02 031-downstream 
TAATTTTTCACCCGTGAAAGTGC 

>RXA02072-upstream 

T AC AT GGTGCCCT CAAT GGG AACCACC AAC AT C AC T AAATGGCC CAGG T AC AC ACT T T AA 
AAT CGTGCGCG CAT G C AG C C GAG AT G GG AAC G AG G AAA T C 

>RXA02072 

AT GA C AG T T GAT GAG C AG G T C T C T AAC TAT T AC G AC AT G C T T C T G AAG C G C AAT G C T G GC 
GAG C CT G AAT T T C AC C AGG C AG T G G C AG AG G T T T T GG AAT C T T T G AAG AT C G T CC T G G AA 
AAGGACCCTCATTACGCTGATTACGGTCTCATCCAGCGCCTGTGCGAGCCTGAGCGTCAG 
CTCATCTTCCGTGTGCCTTGGGTTGATGACCAGGGCCAGGTCCACGTCAACCGTGGTTTC 
CGCGTGCAGTTCAACTCTGCACTTGGACCATACAAGGGCGGCCTGCGCTTCCACCCATCT 
GTAAACCTGGGCATTGTGAAGTTCCTGGGCTTTGAGCAGATCTTTAAAAACTCCCTAACC 
GGCCTGCCAATCGGTGGTGGCAAGGGTGGATCCGACTTCGACCCTAAGGGCAAGTCCGAT 
CTGGAAATCATGCGTTTCTGCCAGTCCTTCATGACCGAGCTGCACCGCCACATCGGTGAG 
TACCGCGACGTTCCTGCAGGTAACATCGGAGTTGGTGGCCACGAGATCGGTTACCTGTTT 
GGCCACTACCGTCGCATGGCTAACCAGCACGAGTCCGGCGTTTTGACCGGTAAGGGCCTG 
ACCTGGGGTGGATCCCTGGTCCGCACCGAGGCAACTGGCTACGGCTGCGTTTACTTCGTG 
AGTGAAATGATCAAGGCTAAGGGCGAGAGCATCAGCGGCCAGAAGAT CATCGTTTCCGGT 
TCCGGCAACGTAGCAACCTACGCGATTGAAAAGGCTCAGGAACTCGGCGCAACCGTTATT 
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GGTTTCTCCGATTCCAGCGGTTGGGTTCATACCCCTAACGGCGTTGACGTGGCTAAGCTC 
CGCGAAATCAAGGAAGTTCGTCGCGCACGCGTATCCGTGTACGCCGACGAAGTTGAAGGC 
GCAACCTACCACACCGACGGTTCCATCTGGGATCTCAAGTGCGATATCGCTCTTCCTTGT 
GCAACTCAGAACGAGCTCAACGGCGAGAACGCTAAGACTCTTGCAGACAACGGCTGCCGT 
TTCGTTGCTGAAGGCGCGAACATGCCTTCCACCCCTGAGGCTGTTGAGGTCTTCCGTGAG 
CGCGACATCCGCTTCGGACCAGGCAAGGCAGCTAACGCTGGTGGCGTTGCAACCTCCGCT 
CTGGAGATGCAGCAGAACGCTTCGCGCGATTCCTGGAGCTTCGAGTACACCGACGAGCGC 
C T C C AG G T GAT C AT G AAG AAC AT C T T C AAG AC C T G T GC AG AGAC C G C AG C AG AG T AT G G A 
CACGAGAACGATTACGTTGTCGGCGCTAACATTGCTGGCTTCAAGAAGGTAGCTGACGCG 
ATGCTGGCACAGGGCGTCATC 

>RXA02072-downstream 
TAAGACCCCTGCGCTTTACTTAA 

>RXA020 8 5-upstream 

CACCCGGTGATTTCGCGAACCTTGAAACATCGTCAGAAGATTGCCGTGCGTCCTAGCCGG 
GATCCGCACGTTCGGCTCAAGCAGAAAGTCTTTAACTCAC 

>RXA02 08 5 

MGACTTCCMCTTTTCTTCCACTGTCGCTGGTCTTCCTCGCATCGGAGCG7VAGCGTGAA 
CTGAAGTTCGCGCTCGAAGGCTACTGGAATGGATCAATTGAAGGTCGCGAACTTGCGCAG 
ACCGCCCGCCAATTGGTCAACACTGCATCGGATTCTTTGTCTGGATTGGATTCCGTTCCG 
TTTGCAGGACGTTCCTACTACGACGCAATGCTCGATACCGCCGCTATTTTGGGTGTGCTG 
CCGGAGCGTTTTGATGACATCGCTGATCATGAAAACGATGGTCTCCCACTGTGGATTGAC 
CGCTACTTTGGCGCTGCTCGCGGTACTGAGACCCTGCCTGCACAGGCAATGACCAAGTGG 
TTTGATACCAACTACCACTACCTCGTGCCGGAGTTGTCTGCGGATACACGTTTCGTTTTG 
GATGCGTCCGCGCTGATTGAGGATCTCCGTTGCCAGCAGGTTCGTGGCGTTAATGCCCGC 
CCTGTTCTGGTTGGTCCACTGACTTTCCTTTCCCTTGCTCGCACCACTGATGGTTCCAAT 
CCTTTGGATCACCTGCCTGCACTGTTTGAGGTCTACGAGCGCCTCATCAAGTCTTTCGAT 
ACTGAGTGGGTTCAGATCGATGAGCCTGCGTTGGTCACCGATGTTGCTCCTGAGGTTTTG 
GAGCAGGTCCGCGCTGGTTACACCACTTTGGCTAAGCGCGATGGCGTGTTTGTCAATACT 
TACTTCGGCTCTGGCGATCAGGCGCTGAACACTCTTGCGGGCATCGGCCTTGGCGCGATT 
GGCGTTGACTTGGTCACCCATGGCGTCACTGAGCTTGCTGCGTGGAAGGGTGAGGAGCTG 
CTGGTTGCGGGCATCGTTGATGGTCGTAACATTTGGCGCACCGACCTGTGTGCTGCTCTT 
GCTTCCCTGAAGCGCCTGGCAGCTCGCGGCCCAATCGCAGTGTCTACCTCTTGTTCACTG 
CTGCACGTTCCTTACACCCTCGAGGCTGAGAACATTGAGCCTGAGGTCCGCGACTGGCTT 
GCCTTCGGCTCGGAGAAGATCACCGAGGTCAAGCTGCTTGCCGACGCCCTAGCCGGCAAC 
ATCGACGCGGCTGCGTTCGATGCGGCGTCCGCAGCAATTGCTTCTCGACGCACCTCCCCA 
CGCACCGCACCAATCACGCAGGAACTCCCTGGCCGTAGCCGTGGATCCTTCGACACTCGT 
GTTACGCTGCAGGAGAAGTCACTGGAGCTTCCAGCTCTGCCAACCACCACCATTGGTTCT 
TTCCCACAGACCCCATCCATTCGTTCTGCTCGCGCTCGTCTGCGCAAGGAATCCATCACT 
T T GG AG C AG T AC G AAG AG G C AA T G C G C GAA G AAAT CGATCTGGTCATCGC C AAG C AG G AA 
GAACTTGGTCTTGATGTGTTGGTTCACGGTGAGCCAGAGCGCAACGACATGGTTCAGTAC 
TTCTCTGAACTTCTCGACGGTTTCCTCTCAACCGCCAACGGCTGGGTCCAAAGCTACGGC 
TCCCGCTGTGTTCGTCCTCCAGTGTTGTTCGGAAACGTTTCCCGCCCAGCGCCAATGACT 
GTCAAGTGGTTCCAGTACGCACAGAGCCTGACCCAGAAGCATGTCAAGGGAATGCTCACC 
GGTCCAGTCACCATCCTTGCATGGTCCTTCGTTCGCGATGATCAGCCGCTGGCTACCACT 
GCTGACCAGGTTGCACTGGCACTGCGCGATGAAATTAACGATCTCATCGAGGCTGGCGCG 
AAGATCATCCAGGTGGATGAGCCTGCGATTCGTGAACTGTTGCCCGCTACGAGACGTCGA 

>RXA02 08 5 -downstream 
TAAGCCTGCCTACCTGCAGTGGT 



>RXA0208 6-upstream 

GATGATCAGCCGCTGGCTACCACTGCTGACCAGGTTGCACTGGCACTGCGCGATGAAATT 
AACGATCTCATCGAGGCTGGCGCGAAGATCATCCAGGTGG 

>RXA02 08 6 

ATGAGCCTGCGATTCGTGAACTGTTGCCCGCTACGAGACGTCGATAAGCCTGCCTACCTG 
CAGTGGTCCGTGGACTCCTTCCGCCTGGCGACTGCCGGCGCACCCGACGACGTCCAAATC 
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CACACCCACATGTGCTACTCCGAGTTCAACGAAGTGATCTCCTCGGTCATCGCGTTGGAT 
GCCGATGTCACCACCATCGAAGCAGCACGTTCCGACATGCAGGTCCTCGCTGCTCTGAAA 
TCTTCCGGCTTCGAGCTCGGCGTCGGACCTGGTGTGTGGGATATCCACTCCCCGCGCGTT 
CCTTCCGCGCAGAAAGTGGACGGTCTCCTCGAGGCTGCACTGCAGTCCGTGGATCCTCGC 
CAGCTGTGGGTCAACCCAGACTGTGGTCTGAAGACCCGTGGATGGCCAGAAGTGGAAGCT 
TCCCTAAAGGTTCTCGTTGAGTCCGCTAAGCAGGCTCGTGAGAAAATCGGAGCAACTATC 

>RXA0208 6-downstream 
TAAATTGGGTTACCGCTAGGAAC 

>RXA020 93-upstream 

GGCAGGAATTTCCCGAAAACTTCCACCAATAATCAAGCCATATCCCACACAATCAGGCAT 
TTGCTCTTCCTTTGCTCCGCATGAGTATAAAATCACTGTC 

>RXA02093 

ATGGTCAACTACGTCGACAGGGAAACAACCCTGTGCATCTCTCTCGCTGCTCGTCCATCC 
AACCATGGTGTTCGTTTCCACAACTGGCTTTACGCTGAACTTGGATTGAACTACCTGTAC 
AAGGCTGTTGCCCCAGCAGATATCACCGCTGCAGTCGCAGGTATCCGTGGTCTGAACATT 
CGCGGCGCAGGTGTCTCCATGCCATACAAGAGCGATGTCATCCCACTCATCGATGAGTTG 
CATCCTTCCGCAGAGCGCATACGTTCTGTTAACACCATCGTCAACAATGACGGACACCTT 
G T C G G AT AC AAC AC CG AC T AC AC TGCGGTG T AC C A C C T C C T T G AAG AAC AC C G C G T G AAC 
CCCAATGCACGAGTAGCTATCAAGGGATCCGGCGGCATGGCCAATGCTGTTGTTGCAGCT 
CTTGCTGAGTATGGTCTGAGTGGCACCGTCGTTGCCCGCAACCACACCACCGGTTCTGCG 
CTAGCTTCCCGTTACGGTTGGGAATACTCCGCAACTGTTCCGGAAGACGCAAAAATTTTG 
GTTAATGTAACCCCAATGGGAATGAATGGACCTGACCAAGACGTTGTATCTTTTGGTGAG 
GAT G AAG TAG AC CGAGCCGACG T AAT C T T T G AC T G C G TAG CAT TCCCCGTC GAG AC C C C A 
CTGATTAAGTTGGCCAAGGAAAAGGGTAAGCAAACCATCGACGGCGGAGAAGTTGCCGCT 
CTTCAGGCAGCAGAGCAGTTCCACCTCTACACCGGAGTTCTTCCAACCAACGACCAGATC 
ATTGCTGCGGAGGAGTTCTCCAAG 

>RXA020 93~downstream 
TAAATTTCTCTCCCCTATTTTTA 

>RXA0210 6-upstream 

GGTCGCCGCTTTTCGACGCCCGCCTGCGGCGGGATGACTGTGATGGAGGGGCGCGTCGAC 
AAGCAAAATCTCTTTAGCAAATTCGGTTACTGTGGGGCGC 

>RXA02106 

ATGAATAACCATTTTGAGCTCAAAGTACCTGGTGGAAAGCTTGTCGTCGTTGATGTGACC 
ACCGATCTGGATTCCATTGCTGACGTGAAGATTTCCGGCGATTTCTTCCTCGAACCCGAT 
GAGGCATTCTTCGCCCTTGGCCGGGCGCTGCAGGGGGCGTCGGTGGGTGATAACACTGAT 
CGTTTGCAGGCAAAGTTGGATGCAGCGTTGGCGGAATATGATGACGTTGAGCTACACGGC 
TTTAGCACTGCGGATATTGCTTTAGCTGTGCGTCGGGCAGTCACCGGCGCGCAAGATTTC 
ACCGATTATGAATGGGAAATCCTGCACCCAGGGGTGCTTCCTACCCCACTTAACGTTGCG 
TTGGATGAGCTCCTTTTGGACCAAGTTGCCAGTGGTCAGCGTGGCCCGACGATGCGCATT 
TGGGATTGGGATGATCGCGCCACAGTGATCGGTAGTTTCCAGTCATATGTCAATGAAATC 
AACCAAGAAGGCGTTAATGAACATGGTGTGACCGTGGTACGACGCATGTCTGGTGGCGGT 
GCAATGTTTATGGAGGGCGGCAACTGCATCACCTATTCCCTGTATGCACCGGAATCTCTC 
GTTGCTGGTTTGAGCTATGAGCAGTCCTATGAATATTTGGATCGTTGGGTGATTGCTGCG 
CTGAAGACACACGATGTTGACGCTTGGTACGTGCCTATCAATGACATCACCTCCACCGGC 
GGAAAAATCGGTGGCGCTGCACAGAAACGTCGCAGTGGCGCAGTCCTCCACCACGTGACC 
ATGTCCTATGACATCGATGCGGACATGATGACCCAGGTGTTGCGCATTGGAAAGGTGAAG 
ATTTCCGACAAGGGTCTTCGCAGCGCAAAGAAGCGCGTTGATCCTCTGCGCCGCCAAACA 
G G T G CAT C AC G T GAG C AAAT CAT C GAC AC C C T AAAG T C C AC AT T C AG T G C T AGG T AC GG C 
G C G C AAG AAG TAG AG C T C AG C GAT GAAG AT T T C G C G G C AG GC C AC G AC C T AG T AAAAAC C 
AAATACGCCACCGAGGAGTGGACTAAGCGAGTTCAA 

>RXA0 210 6-downstream 
TAG TTTCTATGGATCTG CACAAG 

>RXA02111-upstream 
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GCTTGCGGGAACACCGCACCGCCCACCCAAACTGTTCAGATTCCAAAGATAAATTCTGAC 
G C T CAT T C C AG C C C AC C G T T T AG AAG AAAAG AC C CC AAT C 

>RXA02111 

ATGACCACCTCAATCACCCCATCTGTCAACCTTGCATTGAAAAATGCCAATAGCTGCAAC 
AGTGAACTCAAAGACGGACCCTGGTTCCTCGACCAGCCCGGAATGCCGGATGTCTACGGC 
CCCGGCGCGTCACAAAACGATCCGATCCCTGCGCATGCTCCGCGCCAGCAGGTTCTCCCC 
GAGGAGTACCAGCGCGCAAGTGATGACGAACTGCATCGTAGGATCCGGGAAGCGAAAGAC 
ACCCTGGGTGACAAAGTGGTTATCCTAGGACACTTCTACCAGCGCGATGAAGTTATCCAA 
CACGCAGATTTTGTTGGTGACTCTTTCCAACTTGCCCGCGCTGCCAAAACCCGACCCGAG 
GCGGAAGCGATTGTGTTCTGCGGTGTGCACTTCATGGCTGAAACCGCTGATCTGTTATCC 
ACGGATGAACAATCAGTGATCCTCCCCAACCTTGCCGCAGGTTGCTCCATGGCAGACATG 
GCTGACCTTGATTCCGTCGAAGACTGCTGGGAGCAACTCACCTCAATTTATGGCGATGAC 
ACCCTGATCCCTGTGACCTACATGAATTCCTCTGCAGCGCTCAAAGGTTTCGTGGGTGAG 
CACGGCGGAATTGTATGCACCTCCTCAAATGCACGTTCCGTATTGGAGTGGGCGTTTGAA 
CGCGGCCAACGAGTCCTGTTCTTCCCCGATCAGCACTTGGGTCGAAACACCGCGAAAGCC 
ATGGGCATTGGGATCGATCAAATGCCCCTGTGGAATCCCAACAAACCACTGGGTGGCAAC 
ACCGTTTCCGAGCTAGAAAACGCAAAGGTACTGCTCTGGCATGGTTTCTGCTCTGTACAC 
AAGCGCTTTACTGTCGAGCAGATCAACAAAGCCCGCGCCGAGTACCCCGACGTTCACGTC 
ATCGTGCACCCTGAATCCCCCATGCCAGTTGTTGACGCCGCCGACTCATCCGGATCCACT 
GACTTCATTGTGAAAGCCATTCAAGCAGCACCGGCAGGATCTACCTTTGCGATCGGCACC 
GAAATCAACTTGGTTCAGCGCCTGGCAGCCCAGTACCCGCAGCACACCATCTTCTGCCTC 
GACCCTGTCATCTGCCCATGCTCCACCATGTATCGCATTCACCCTGGTTACCTGGCCTGG 
GCACTTGAGGAGTTGGTGGCTGGAAACGTGATTAACCAGATTTCTGTCTCTGAATCCGTG 
GCGGCACCGGCGCGAGTCGCTTTGGAAAGGATGCTATCTGTTGTTCCAGCAGCTCCTGTT 
ACTCCTAGCTCCTCGAAGGATGCG 

>RXA02 1 1 1 -downstream 
TAATTTATGACTACCCATATTGA 



>RXA02112-upstream 

TGAATCCGTGGCGGCACCGGCGCGAGTCGCTTTGGAAAGGATGCTATCTGTTGTTCCAGC 
AGCTCCTGTTACTCCTAGCTCCTCGAAGGATGCGTAATTT 

>RXA02112 

ATGACTACCCATATTGACCGCATCGTTGGCGCAGCGTTATCCGAGGATGCGCCATGGGGC 
GACATTACCTCCGACACTTTTATCCCAGGATCGGCGCAGCTGAGCGCCAAGGTTGTTGCC 
CGGGAGCCAGGTGTGTTCAGCGGGCAGGCGCTTTTAGACGCCTCCTTCCGGCTCGTCGAT 
CCTAGGATAAACGCATCCCTTAAGGTGGCTGATGGTGACAGCTTTGAAACCGGGGACATC 
CTAGGAACAATTACCGGCAGTGCTAGAAGCATCCTCCGTTCAGAGCGCATTGCTCTCAAC 
T T C AT T C AG AG G AC G T C CG GC AT C GC T AC AT T G AC AT C G T G C TAT G T T G C AG AGG T T AAA 
GGCACCAAAGCCCGCATTGTTGATACCCGGAAAACCACACCCGGCCTGCGCATCATTGAA 
CGCCAAGCTGTCCGTGACGGTGGCGGATTTAATCACCGAGCCACCTTGTCCGATGCTGTC 
ATGGTGAAAGATAACCATCTCGCAGCCATCGCATCCCAGGGGCTCAGCATCACTGAAGCG 
C T G T C G AAT AT G AAAG C T AAAC T C C C C C AC AC C AC C CAT G T G G AAG T C G AAG T T GAT CAT 
AT AG AG C AG AT C G AAC C AG TTCTTGCTGCTGGTGTG G AC AC CAT CAT G T T G GAT AAT T T C 
ACCATTGATCAGCTCATCGAAGGCGTTGATCTCATTGGTGGACGTGCACTGGTGGAAGCA 
TCTGGCGGAGTCAACCTCAACACCGCGGGAAAGATTGCATCAACCGGTGTCGACGTCATT 
TCCGTTGGAGCGCTTACCCATTCTGTGCATGCACTTGACCTAGGACTCGATATTTTC 

>RXA02112-downstream 

T AAT GC T CTACCTT GAT AAT GC A 

>RXA02134-upstream 

TGATGAACGACATGTCGACATTTTCTTCCGCCGGCGTCGATGGACCCCTAAACGCCTCTT 
CCGAAGCGCCCGAGCAAAACACGGAGTAACTTTCTAAGCG 

>RXA02134 

ATGTCCGGCAAAGCAGGCTTTACCCCCGAAGATCCCGAAGACTCAGACAACCGCCACGGG 
AACCCCCTTTTCGAAGGTATCTTTACCGCACTTAATTGGATGACCGTTCTCCCCGTCCCC 
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GGCGCATCAGTTTTTGATCGCACCACGGGCGCCCGGGTAATGGCCTCTTTGCCCTTTGTT 
GGCTTCGTTTTCGGAATGTTCACCGCGATCATCATGTGGGCTATCGGCCCCATTTCAGGG 
GTGATCCACGTCGATGGACTTTTAGTTGCCGTTCTGATCGTCGCGTTCTGGGAACTTCTT 
AATCGGTTTATGCACCTCGACGGCCTCGCAGATGTCTCCGATGCTTTGGGTTCCTACGCA 
GCCCCACCACGCGCACGAGAAATCCTTGCCGATCCCCGCACCGGACTTTTCGGCCTCGCC 
ACCGCCATGCTTTCCGTTCTCCTGCAGGTCGCTGCAGTCGCATCGCTTGTCGATTCAACC 
GTGTGGTGGATGATCTGCTTCATCCCCGTTCTCGGCCGCATCGCTGGACAAGTAACCGCA 
CTGAAAAACCACAACGCCTTCTCCCCCACCGGCTTTGGCGCACTAGTCATCGGAACGGTG 
AAATTTTGGTGGATCGCGCTGTGGCTCTTGGTTACTGCTGCGTTGGCTTTTTGGTGCGCA 
GAATTAATTTCTCCACTTTCACCGCTGACCAGTGTTAACACTCCCTTTGTCGCTGGACCT 
TTCCCCGCTGCAATCAACCCCGCCTGGCTTGGAGGCTGGGTTGCGATAACCGCAGTCGTG 
GCATGTGTTTTCGCAGCACTTTTCAGCCGCCGCTTATCACGAAGTTTCGGTGGACTCAAC 
GGAGACTGCATCGGCGCATGCATTCATCTCGGGGCGTCGATTTCTGCAGTGATGTTTGCT 
GTTGTCGCCAATGCAATGGTG 

>RXA02134 -downstream 
TAAAGCGGTGGCGTCTTTTGGGA 



>RXA02135-upstream 

CGTGTCGCAGCGATTTGCGAGAGGGTTGTCTTCGTGGTTGCTGGTCTGCCACTAGAGTTG 
AAAACGTTTTAAGAAAACAGTCGGTTTGAAGGAGTTGTTA 

>RXA02135 

ATGGTTCCAGCAGAGCTTTTTGCGCGTGTGGAATTTCCGGATCATAAAATCCTGGCTCAG 
ACGAAGGATTTCCATGACTCCCTCACCAAGCCACCCGGATCTTTGGGCAAGTTGGAGCAG 
ATCGGCTGTTTCATTTCCGCATGCCAGGGCCAGATTCCGCCACGTCCACTCAACAACTCA 
AAGATCGTTGTTTTCGCTGGCGATCACGGCGTTGCAACTAAAGGCGTGTCCGCGTACCCA 
TCCTCAGTAAGCTTGCAGATGGCTGAAAACATTACAAACGGTGGCGCCGCCAT CAACGTG 
ATTGCACGCACCACCGGCACGTCCGTCCGACTTATTGATACCTCCCTCGACCACGAAGCA 
TGGGGCGACGAGCGCGTATCTAGGTCCTGCGGATCCATCGATGTTGAAGACGCCATGACC 
CAAGAACAGGTCGAACGCGCACT GAAGATCGGT AAGCGCAT T GCGGAT CAAGAAGT GGAC 
GCAGGCGCCGACATTTTAATCCCCGGCGATTTAGGAATTGGCAACACCACCACCGCCGCT 
GCCCTCGTTGGAACGTTCACCCTCGCAGAGCCTGTTGTTGTCGTAGGCCGCGGCACCGGA 
ATCGACGATGAAGCCTGGAAACTCAAAGTCTCCGCGATCCGCGACGCCATGTTCCGCGCC 
CGCGACCTGCGCCAAGACCCCATCGCCATCGCCCGGAAAATCTCTTCCCCAGACCTTGCA 
GCCATGGCAGCATTCATTGCCCAAGCAGCAGTTCGACGCACCCCCGTGCTTCTCGACGGC 
GTTGTAGTCACCGCCGCAGCCCTCCTAGCCAACAAACTGGCCCCAGGTGCCAGGCGTTGG 
TTCATCGCAGGACACCGCTCCACCGAACCAGCGCATTCCGTAGCTCTAAACGCACTGGCC 
CTTGATCCCATCCTGGAACTTGGAATGTCCCTTGGCGAAGGCTCCGGCGCAGCCACCGCA 
CTCCCCCTGGTCAAGATTGCCGTTGACCTGATGAACGACATGTCGACATTTTCTTCCGCC 
GGCGTCGATGGACCCCTAAACGCCTCTTCCGAAGCGCCCGAGCAAAACACGGAG 

>RXA0 2 1 3 5 - do wn s t r e am 
TAACTTTCTAAGCGATGTCCGGC 



>RXA02136-upstream 

TGGTTTTGGTCTGGGTTACTACGCGTATTCCCGCACCATTCAGCCTCGTAAGTGGCGTAC 
CCCTCGTGCACGCGTTGAAATTGGTGCTGAAGTCTAGCGC 

>RXA02136 

ATGCGCACGTTAGTTCTTGGCGGGGCCAGGTCTGGTAAGTCTGCTTTTGCAGAAT CACTT 
GTTGGATCTGGTCCCGTTTTGTATGTCGCAACGGCAAGGCCTTCGGGAGATGATCCTGAA 
TTCGCCGAGCGCATTGCGGTTCATGCGGAGCGGCGCCCAACGTCTTGGGTGTTGGACGAG 
GAGGGGGACGTCGATAAGCTTCTTGCCTCGCCACCGGCCATGCCGGTGCTCGTTGATGAC 
CTGGGCACCTGGCTCACGCACGCCACCGATGCGTGCGACGGTTGGGAGGCGAGTTCGGCG 
CAGCTTGAGGCCAAGATGGATTTGCTTATCGACGCCATCCTCCACTTTCAGGGCGAAGAT 
CTGGTAATTGTTTCACCTGAAGTTGGTATGGGAATCGTCCCGGAATATAAATCTGGGCGC 
CTTTTTCGTGATCGCATCGGCACACTTAATCAGCGTGTCGCAGCGATTTGCGAGAGGGTT 
GTCTTCGTGGTTGCTGGTCTGCCACTAGAGTTGAAAACGTTT 
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>RXA02136-downstream 
TAAGAAAACAGTCGGTTTGAAGG 

>RXA02139-upstream 

TCAGGAGGATTTTTCAATCATGTGCGGCCTTCTTGGCATATTGACTGCAAATGGGAACGC 
TGAAGCATTCGTTCCTGCACTCGAGCGGGCCTTGCCATGC 

>RXA02139 

ATGCGCCACCGTGGTCCTGACGATGCCGGCACTTGGCATGACGCCGATGCAGCGTTTGGA 
TTCAACCGCCTCTCCATCATTGATATTGCACACTCCCACCAACCACTGCGTTGGGGACCT 
GCGGATGAACCCGACCGCTACGCAATGACTTTCAACGGTGAGATCTACAACTACGTTGAG 
CTGCGTAAAGAGCTCTCGGATTTGGGATATGCCTTTAATACTTCTGGCGATGGCGAGCCA 
ATTGTTGTCGGTTTCCACCACTGGGGCGAGTCCGTGGTCGAGCATCTCCGCGGAATGTTC 
GGCATTGCCATTTGGGATACAAAGGAAAAGTCGCTTTTCCTTGCGCGTGATCAGTTCGGC 
ATT AAG CCACTGTTC T AC G C AAC C AC C G AG CAT G G C AC CGTGTTCTCCT C AG AG AAG AAG 
ACCATCTTGGAGATGGCCGAGGAGATGAATCTAGATCTGGGCCTTGATAAGCGCACCATT 
GAGCACTACGTGGACTTGCAGTACGTGCCCGAGCCAGATACCCTTCACGCGCAGATTTCC 
CGCTTGGAGTCAGGCTGCACCGCAACAGTTCGTCCGGGCGGCAAGCTGGAACAGAAGCGT 
TACTTCAAGCCTCAGTTCCCAGTACAGAAGGTCGTAAAGGGTAAGGAGCAGGACCTCTTC 
GATCGCATTGCCCAGGTGTTGGAGGATAGCGTCGAAAAGCATATGCGTGCCGACGTGACC 
GTAGGCTCGTTCCTTTTCGGCGGCATTGACTCAACCGCAATTGCGGCGCTTGCAAAGCGC 
CACAACCCTGACCTGCTCACCTTCACCACCGGTTTCGAGCGTGAAGGCTACTCGGAGGTC 
GATGTGGCTGCGGAGTCCGCCGCTGCGATTGGCGCTGAGCACATCGTGAAGATTGTCTCG 
CCTGAGGAATACGCCAACGCGATTCCTAAGATCATGTGGTACTTGGATGATCCTGTAGCT 
GACCCAT CATTGGTCCCGCTGTACTTCGTGGCAGCGGAAGCACGTAAGCACGTCAAGGTT 
GTGCTGTCTGGCGAGGGCGCAGATGAGCTGTTCGGTGGATACACCATTTACAAGGAGCCG 
CTATCGCTTGCTCCATTTGAGAAGATCCCTTCCCCACTACGTAAAGGCCTGGGAAAGCTC 
AGCAAGGTTCTGCCAGACGGCATGAAGGGCAAGTCCCTTCTTGAGCGTGGCTCCATGACC 
AT GG AAG AG CG C T AC T AC GG C AAC GCTCGCTCCTT C AAT T T CG AG C AG AT G C AAC G C G T T 
ATTCCATGGGCAAAGCGCGAATGGGACCACCGCGAAGTCACTGCGCCGATCTACGCACAG 
TCCCGCAACTTTGATCCAGTAGCCCGCATGCAACACCTGGATCTGTTCACCTGGATGCGC 
GGCGACATCCTGGTCAAGGCTGACAAGATCAACATGGCGAACTCCCTTGAGCTGCGAGTT 
CC AT T C T T GG AT AAGGAAGT T T T C AAGGT T GC AGAGAC CAT T CC T T AC GACC T GAAGAT T 
GCCAACGGTACCACCAAGTACGCGCTGCGCAGGGCACTCGAGCAGATTGTTCCGCCTCAC 
GTTTTGCACCGCAAGAAGCTGGGCTTCCCTGTTCCCATGCGCCACTGGCTTGCCGGCGAT 
GAGCTGTTCGGTTGGGCGCAGGACACCATCAAGGAATCCGGTACTGAAGATATCTTCAAC 
AAGCAGGCTGTGCTGGATATGCTGAACGAGCACCGCGATGGCGTGTCAGATCATTCCCGT 
CGACTGTGGACTGTTCTGTCATTTATGGTGTGGCACGGCATTTTTGTGGAAAACCGCATT 
GATCCACAGATTGAGGACCGCTCCTACCCAGTCGAGCTT 

>RXA02139-downstream 
TAAGTCTTAAAGCCTAAACCCCC 

>RXA02153-upstream 

CCCACTTGCAGTTTTAGCTGTAGGTGGGTTTTTGCATGTCTAACCCGTCTTTTATGCACA 
CCCCCGCAATGAATCAAAAATTTATGCATGAATAATTTGC 

>RXA02153 

ATGATCATGCATAACGTGTATGGTGTAACTATGACAATCAAGGTTGCAATCGCAGGAGCC 
AGTGGATATGCCGGCGGAGAAATCCTTCGTCTCCTTTTAGGCCATCCAGCTTATGCATCT 
GGTGAACTAGAAATCGGAGCACTCACCGCGGCATCAACCGCAGGCAGCACGCTCGGTGAA 
T T GAT GC C AC AC AT T C C GC AG T T G G C GG AT C G T G T TAT T C AAG AC AC C AC AGC T G AAAC T 
CTAGCCGGTCATGATGTCGTATTTCTAGGACTTCCACACGGATTCTCTGCAGAAATTGCA 
C T T C AG C T C G G AC C AG AT GT C AC AG T GAT TGACTGTGCAGCT G AC TTTCGTCTG C AAAAT 
GCTGCAGATTGGGAGAAGTTCTACGGCTCAGAGCACCAGGGAACATGGCCTTATGGCATT 
CCAGAAATGCCAGGACACCGCGAGGCTCTTCGTGGTGCTAAGCGTGTAGCAGTGCCAGGA 
TGTTTCCCAACCGGTGCAACCTTGGCTCTTCTTCCTGCGGTTCAAGCGGGACTTATCGAG 
CCAGATGTTTCCGTAGTGTCCATCACCGGCGTATCAGGTGCAGGTAAGAAAGCATCTGTT 
GCACTACTTGGCTCGGAAACCATGGGTTCACTCAAGGCGTACAACACCTCCGGAAAGCAC 
CGCCACACCCCGGAAATTGCCCAGAACCTCGGCGAAGTCAGCGACAAGCCAGTCAAGGTG 
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AGCTTCACCCCAGTGCTTGCACCGTTACCTCGCGAATTCTCACCACTGCAACCGCACCTT 

>RXA02153-downstream 
TGAAAGAAGGCGTTACCGCAGAA 



>RXA0 2 154 -upstream 

CCCAGAACCTCGGCGAAGTCAGCGACAAGCCAGTCAAGGTGAGCTTCACCCCAGTGCTTG 
CACCGTTACCTCGCGAATTCTCACCACTGCAACCGCACCT 

>RXA02154 

T TG AAAG AAG G C G T T AC C G C AG AAC AG G CTCGCG CA G T A TAT G AAG AG T T C TAT GC A C AG 
GAAACCTTCGTGCATGTTCTTCCAGAAGGTGCACAGCCACAAACCCAAGCAGTTCTTGGC 
T C C AAC AT G T G C C ACG T G C AG GT AG AAAT T GAT G AGG AAG C AG GC AAAG TCCTTGTT AC C 
TCCGCAATCGATAACCTCACCAAGGGAACTGCCGGCGCCGCTGTTCAGTGCATGAACTTA 
AGCGTTGGTTTTGATGAGGCAGCAGGCCTGCCACAGGTCGGCGTCGCACCT 

>RXA02 154 -downstream 
TAAAGTAGCGCCT T AAAGCGGCG 



>RXA02155-upstream 

TCGGCGTCGCACC T TAAAGTAGCGCCT TAAAGCGGCGCTTCAAACCAAGCGCCCTAACCA 
GCAAACACAACAAACACATCTAATTCAGTAGGAGTTCCAC 

>RXA02155 

ATGGCAGAAAAAGGCATTACCGCGCCGAAAGGCTTCGTTGCTTCTGCAACGACCGCGGGT 
ATTAAAGCTTCTGGCAATCCTGACATGGCGTTGGTGGTTAACCAGGGTCCAGAGTTTTCC 
GCAGCGGCCGTGTTTACACGTAACCGAGTTTTCGCAGCGCCTGTGAAGGTGAGCCGAGAG 
AACGTTGCTGATGGCCAGATCAGGGCTGTTTTGTACAACGCTGGTAATGCTAATGCGTGT 
AATGGTCTGCAGGGTGAGAAGGATGCTCGTGAGTCTGTTTCTCATCTAGCTCAAAATTTG 
GGCTTGGAGGATTCCGATATTGGTGTGTGTTCCACTGGTCTTATTGGTGAGTTGCTTCCG 
ATGGATAAGCTCAATGCAGGTATTGATCAGCTGACCGCTGAGGGCGCTTTGGGTGACAAT 
GGTGCAGCTGCTGCCAAGGCGATCATGACCACTGACACGGTGGATAAGGAAACCGTCGTG 
TTTGCTGATGGTTGGACTGTCGGCGGAATGGGCAAGGGCGTGGGCATGATGGCGCCGTCT 
CTTGCCACCATGCTGGTCTGCTTGACCACTGATGCATCCGTTACTCAGGAAATGGCTCAG 
ATCGCGCTGGCTAATGCTACGGCCGTTACGTTTGACACCCTGGATATTGATGGATCAACC 
TCCACCAATGACACCGTGTTCCTGCTGGCATCTGGCGCTAGCGGAATCACCCCAACTCAG 
GATGAACTCAACGATGCGGTGTACGCAGCTTGTTCTGATATCGCAGCGAAGCTTCAGGCT 
GAT G C AG AG G G T G T G AC C AAGC G CGTTGCTGT GAC AG T GG T G G G AAC C AC C AAC AAC GAG 
CAGGCGATTAATGCGGCTCGCACTGTTGCTCGTGACAATTTGTTCAAGTGCGCAATGTTT 
GGATCTGATCCAAACTGGGGTCGCGTGTTGGCTGCAGTCGGCATGGCTGATGCTGATATG 
G AAC CAG AG AAG AT TTCTGTGTTCTT C AAT GG T C AAGC AG T AT GC C T T GAT T C C AC T G G C 
GCTCCTGGTGCTCGTGAGGTGGATCTTTCCGGCGCTGACATTGATGTCCGAATTGATTTG 
GGCACCAGTGGGGAAGGCCAGGCAACAGTTCGAACCACTGACCTGAGCTTCTCCTACGTG 
GAGATCAACTCCGCGTACAGCTCT 

>RXA02155-downstream 

T AAAAAG AAAC AG C AC T C C AAC T 



>RXA0215 6-upstream 

AACCACTGACCTGAGCTTCTCCTACGTGGAGATCAACTCCGCGTACAGCTCTTAAAAAGA 
AACAGCACTCCAACTAACAAGCAGGGAAAAGGGCACAGGC 

>RXA0215 6 

ATGAATGACTTGATCAAAGATTTAGGCTCTGAGGTGCGCGCAAATGTCCTCGCTGAGGCG 
TTGCCATGGTTGCAGCACTTCCGCGACAAGATTGTTGTCGTGAAATATGGCGGAAACGCC 
ATGGTGGATGATGATCTCAAGGCTGCTTTTGCTGCCGACATGGTCTTCTTGCGCACCGTG 

GGCGCAAMCCAGTGGTGGTGCACGGTGGTGGACCTCAGATTTCTGAGATGCTAAACCGT 

GTGGGTCTCCAGGGCGAGTTCAAGGGTGGTTTCCGTGTGACCACTCCTGAGGTCATGGAC 
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ATTGTGCGCATGGTGCTCTTTGGTCAGGTCGGTCGCGATTTAGTTGGTTTGATCAACTCT 
CATGGCCCTTACGCTGTGGGAACCTCCGGTGAGGATGCCGGCCTGTTTACCGCGCAGAAG 
CGCAT GG TCAAC ATC GATGGCGTACCCACT GAT AT TGGTTTGGTCGGAG AC AT C AT TAAT 
GTCGATGCCTCTTCCTTGATGGATATCATCGAGGCCGGTCGCATTCCTGTGGTCTCTACG 
ATTGCTCCAGGCGAAGACGGCCAGATTTACAACATTAACGCCGATACCGCAGCAGGTGCT 
TTGGCTGCAGCGATTGGTGCAGAACGCCTGCTGGTTCTCACCAATGTGGAAGGTCTGTAC 
ACCGATTGGCCTGATAAGAGCTCACTGGTGTCCAAGATCAAGGCCACCGAGCTGGAGGCC 
ATTCTTCCGGGACTTGATTCCGGCATGATTCCAAAGATGGAGTCTTGCTTGAACGCGGTG 
CGTGGGGGAGTAAGCGCTGCTCATGTCATTGACGGCCGCATCGCGCACTCGGTGTTGCTG 
GAGCTTTTGACCATGGGTGGAATTGGCACGATGGTGCTGCCGGATGTTTTTGATCGGGAG 
AATTATCCTGAAGGCACCGTTTTTAGAAAAGACGACAAGGATGGGGAACTG 

>RXA0215 6-downstream 

T AAAT G AG CAC GC T GGAAAC T T G 



>RXA02 15 7 -upstream 

GGGTGGAATTGGCACGATGGTGCTGCCGGATGTTTTTGATCGGGAGAATTATCCTGAAGG 
CAC CGTT T T T AGAAAAGACGACAAG GAT GGGGAACT GT AA 

>RXA02157 

ATGAGCACGCTGGAAACTTGGCCACAGGTCATTATTAATACGTACGGCACCCCACCAGTT 
GAGCTGGTGTCCGGCAAGGGCGCAACCGTCACTGATGACCAGGGCAATGTCTACATCGAC 
TTGCTCGCGGGCATCGCAGTCAACGCGTTGGGCCACGCCCACCCGGCGATCATCGAGGCG 
GTCACCAACCAGATCGGCCAACTTGGTCACGTCTCAAACTTGTTCGCATCCAGGCCCGTC 
GTCGAGGTCGCCGAGGAGCTCATCAAGCGTTTTTCGCTTGACGACGCCACCCTCGCCGCG 
CAAACCCGGGTTTTCTTCTGCAACTCGGGCGCCGAAGCAAACGAGGCTGCTTTCAAGATT 
GCACGCTTGACTGGTCGTTCCCGGATTCTGGCTGCAGTTCATGGTTTCCACGGCCGCACC 
ATGGGTTCCCTCGCGCTGACTGGCCAGCCAGACAAGCGTGAAGCGTTCCTGCCAATGCCA 
AGCGGTGTGGAGTTCTACCCTTACGGCGACACCGATTACTTGCGCAAAATGGTAGAAACC 
AACCCAACGGATGTGGCTGCTATCTTCCTCGAGCCAATCCAGGGTGAAACGGGCGTTGTT 
CCAGCACCTGAAGGATTCCTCAAGGCAGTGCGCGAGCTGTGCGATGAGTACGGCATCTTG 
ATGATCACCGATGAAGTCCAGACTGGCGTTGGCCGTACCGGCGATTTCTTTGCACATCAG 
CACGATGGCGTTGTTCCCGATGTGGTGACCATGGCCAAGGGACTTGGCGGCGGTCTTCCC 
ATCGGTGCTTGTTTGGCCACTGGCCGTGCAGCTGAATTGATGACCCCAGGCAAGCACGGC 
ACCACTTTCGGTGGCAACCCAGTTGCTTGTGCAGCTGCCAAGGCAGTGCTGTCTGTTGTC 
GATGACGCTTTCTGCGCAGAAGTTGCCCGCAAGGGCGAGCTGTTCAAGGAACTTCTTGCC 
AAGGTTGACGGCGTTGTAGACGTCCGTGGCAGGGGCTTGATGTTGGGCGTGGTGCTGGAG 
CGCGACGTCGCAAAGCAAGCTGTTCTTGATGGTTTTAAGCACGGCGTTATTTTGAATGCA 
CCGGCGGACAACATTATCCGTTTGACCCCGCCGCTGGTGATCACCGACGAAGAAATCGCA 
GACGC AG TCAAGGCT AT TGCCGAGACAATCGCA 

>RXA0 2 1 5 7 -downs t r earn 
TAAAG G AC T CAAAC T TAT GAC T T 



>RXA02158-upstream 

AACATTATCCGTTTGACCCCGCCGCTGGTGATCACCGACGAAGAAATCGCAGACGCAGTC 
AAG G C TAT T G CC GAG AC AAT C G C AT AAAG GAC T CAAAC T T 

>RXA02158 

A T G AC T T C AC AAC CAC AG GTTCGCCATTTTCTGGCT GAT GAT GAT C T CAC C C C T G C AG AG 
CAGGCAGAGGTTTTGACCCTAGCCGCAAAGCTCAAGGCAGCGCCGTTTTCGGAGCGTCCA 
CTCGAGGGACCAAAGTCCGTTGCAGTTCTTTTTGATAAGACTTCAACTCGTACTCGCTTC 
TCCTTCGACGCGGGCATCGCTCATTTGGGTGGACACGCCATCGTCGTGGATTCCGGTAGC 
TCACAGATGGGTAAGGGCGAGTCCCTGCAGGACACCGCAGCTGTATTGTCCCGCTACGTG 
GAAGCAATTGTGTGGCGCACCTACGCACACAGCAATTTCCACGCCATGGCGGAGACGTCC 
ACTGTGCCGCTGGTGAACTCCTTGTCCGATGATCTGCACCCATGCCAGATTCTGGCTGAT 
CTGCAGACTATCGTGGAAAACCTCAGCCCTGAAGAAGGCCCAGCAGGCCTTAAGGGTAAG 
AAGGCTGTGTACCTGGGCGATGGCGACAACAACATGGCCAACTCCTACATGATTGGCTTT 
GCCACCGCGGGCATGGATATTTCCATCATCGCTCCTGAAGGGTTCCAGCCTCGTGCGGAA 
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TTCGTGGAGCGCGCGGAAAAGCGTGGCCAGGAAACCGGCGCGAAGGTTGTTGTCACCGAC 
AGCCTCGACGAGGTTGCCGGCGCCGATGTTGTCATCACCGATACCTGGGTATCCATGGGT 
ATGGAAAACGACGGCATCGATCGCACCACACCTTTCGTTCCTTACCAGGTCAACGATGAG 
GTCATGGCGT^AAGCTAACGACGGCGCCATCTTCCTGCACTGCCTTCCTGCCTACCGTGGC 
AAAGAAGTGGCAGCCTCCGTGATTGATGGACCAGCGTCCAAAGTTTTCGATGAAGCAGAA 
AACCGCCTCCACGCTCAGAAAGCACTGCTGGTGTGGCTGCTGGCCAACCAGCCGAGG 

>RXA02 158 -downstream 
TAAGACATGTCCCTTGGCTCAAC 



>RXA0215 9-upstream 

TGATGGACCAGCGTCCAAAGTTTTCGATGAAGCAGAAAACCGCCTCCACGCTCAGAAAGC 
ACTGCTGGTGTGGCTGCTGGCCAACCAGCCGAGGTAAGAC 

>RXA02159 

ATGTCCCTTGGCTCAACCCCGTCAACACCGGAAAACTTAAATCCCGTGACTCGCACTGCA 
CGCCAAGCTCTCATTTTGCAGATTTTGGACAAACAAAAAGTCACCAGCCAGGTACAACTG 
TCTGAATTGCTGCTGGATGAAGGCATCGATATCACCCAGGCCACCTTGTCCCGAGATCTC 
GATGAACTCGGTGCACGCAAGGTTCGCCCCGATGGGGGACGCGCCTACTACGCGGTCGGC 
CCAGTAGATAGCATCGCCCGCGAAGATCTCCGGGGTCCGTCGGAGAAGCTGCGCCGCATG 
CTTGATGAACTGCTGGTTTCTACAGATCATTCCGGCAACATCGCGATGCTGCGCACCCCG 
CCGGGAGCTGCCCAGTACCTGGCAAGTTTCATCGATAGGGTGGGGCTGAAAGAAGTCGTT 
GGCACCATCGCTGGTGATGACACCGTTTTCGTTCTCGCCCGTGATCCGCTCACAGGTAAA 
GAACTAGGTGAATTACTCAGCGGGCGCACCACT 

>RXA02 1 5 9-downst ream 
TAAAGCGCCCCTAGTTCAAGGCT 



>RXA02160-upstream 

T T T T CG AGGAAT AC C AAC CC T T TC AACACAAT AAT T T T C T T T AAACAT C C T T GC T GT C C A 
CCACGGCTGGCAAGGAACTTAAAATGAAGGAGCACACCTC 

>RXA02160 

ATGACTAACCGCATCGTTCTTGCATACTCCGGCGGTCTGGACACCACTGTGGCAATTCCA 
TACCTGAAGAAGATGATTGATGGTGAAGTCATCGCAGTTTCCCTCGACCTGGGCCAGGGT 
GGAGAGAACATGGACAACGTTCGCCAGCGTGCATTGGATGCCGGTGCAGCTGAGTCCATC 
GTTGTTGATGCAAAGGATGAGTTCGCTGAGGAGTACTGCCTGCCAACCATCAAGGCAAAC 
GGCATGTACATGAAGCAGTACCCACTGGTTTCTGCAATCTCCCGCCCACTGATCGTCAAG 
CACCTCGTTGAGGCTGGCAAGCAGTTCAACGGTACCCACGTTGCACACGGCTGCACTGGT 
AAGGGCAACGACCAGGTTCGTTTCGAGGTCGGCTTCATGGACACCGATCCAAACCTGGAG 
ATCATTGCACCTGCTCGTGACTTCGCATGGACCCGCGACAAGGCTATCGCCTTCGCCGAG 
GAGAACAACGTTCCAATCGAGCAGTCCGTGAAGTCCCCATTCTCCATCGACCAGAACGTC 
TGGGGCCGCGCTATTGAGACCGGTTACCTGGAAGATCTGTGGAATGCTCCAACCAAGGAC 
ATCTACGCATACACCGAGGATCCAGCTCTGGGTAACGCTCCAGATGAGGTCATCATCTCC 
TTCGAGGGTGGCAAGCCAGTCTCCATCGATGGCCGTCCAGTCTCCGTACTGCAGGCTATT 
GAAGAGCTGAACCGTCGTGCAGGCGCACAGGGCGTTGGCCGCCTTGACATGGTTGAGGAC 
CGTCTCGTGGGCAT CAAGTCCCGCGAAATCTACGAAGCACCAGGCGCAATCGCACTGATT 
AAGGCTCACGAGGCTTTGGAAGATGTCACCATCGAGCGCGAACTGGCTCGCTACAAGCGC 
GGCGTTGACGCACGTTGGGCTGAGGAAGTATACGACGGCCTGTGGTTCGGACCTCTGAAG 
CGCTCCCTGGACGCGTTCATTGATTCCACCCAGGAGCACGTCACCGGCGATATCCGCATG 
GTTCTGCACGCAGGTTCCATCACCATCT^ATGGTCGTCGTTCCAGCCACTCCCTGTACGAC 
TTCAACCTGGCTACCTACGACACCGGCGACACCTTCGACCAGACCCTGGCTAAGGGCTTT 
GTCCAGCTGCACGGTCTGTCCTCCAAGATCGCTAACAAGCGCGATCGCGAAGCTGGCAAC 
AAC 

>RXA02160-downstream 
TAAGCCACCTTTTCAAGCATCCA 
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>RXA02 161 -upstream 

GATCGCTAACAAGCGCGATCGCGAAGCTGGCAACAACTAAGCCACCTTTTCAAGCATCCA 
GAC T AG AAC T T C AAG T AT T T AG AAAG T AG AAGAACAC C AC 

>RXA02161 

ATGGAACAGCACGGAACCAATGAAGGTGCGCTGTGGGGCGGCCGCTTCTCCGGTGGACCC 
TCCGAGGCCATGTTCGCCTTGAGTGTCTCCACTCATTTCGACTGGGTTTTGGCCCCTTAT 
GATGTGTTGGCCTCCAAGGCACACGCCAAGGTTTTGCACCAAGCAGATCTACTTTCTGAT 
GAAGATCTAGCCACCATGCTGGCTGGGCTTGATCAGCTGGGCAAGGATGTCGCCGACGGA 
ACCTTCGGTCCGCTGCCTTCTGATGAGGATGTGCACGGCGCGATGGAACGCGGTGTGATT 
GACCGCGTTGGTCCTGAGGTGGGCGGCCGTCTGCGCGCTGGTCGTTCCCGCAACGACCAG 
GTGGCAACCCTGTTCCGCATGTGGGTCCGCGACGCAGTGCGCGACATCGCGCTGGGAACA 
ACCGAGCTTGTCGACGCCCTCAGCGCCCAAGCTAAGGCACATGCAGGCGCGATCATGCCA 
GGCAAGACCCACTTCCAGGCAGCTCAGCCGGTCCTTCTGGCACACCAGCTGCTGGCACAC 
GCACAGCCTTTGCTGCGCGATATTGATCGTATCCGTGACCTGGACAAGCGTCTTGCGGTG 
TCTCCTTACGGTTCCGGCGCACTTGCTGGTTCCTCTTTGAAGCTCAACCCTGAAGCAATC 
GCTGAAGAACTCGGCTTTGATTCCGCAGCAGATAACTCCATTGATGCCACCAGCTCCCGC 
GATTTCGCATCTGAAACCGCCTTCGTGCTGGCGCAGCTTGCAnGTGGATATGTCCCGCTT 
GGC 

>RXA0 2 1 6 1 - down stream 
TGAAGAAATCATCGCATGGTGCA 



>RXA02162-upstream 

CTCGGCTTTGATTCCGCAGCAGATAACTCCATTGATGCCACCAGCTCCCGCGATTTCGCA 
TCTGAAACCGCCTTCGTGCTGGCGCAGCTTGCAnGTGGAT 

>RXA02162 

ATGTCCCGCTTGGCTGAAGAAATCATCGCATGGTGCACCCCAGAATTTGGTTACATCACC 
TTGTCTGATTCCTGGTCCACAGGCAGCTCAAT CATGCCGCAGAAGAAGAACCCTGACGTG 
GCAGAGCTGACCCGTGGCAAGTCTGGTCGCTTGATCGGTAACCTCACCGGTCTGCTGGCT 
ACCCTGAAGGCACAGCCTTTAGCGTACAACCGCGACCTGCAGGAAGATAAGGAACCAATC 
GTAGATTCCGTGGCGCAGCTCAACCTGCTGCTCCCTGCAATGACTGGTTTGGTTTCCACC 
TTGACCTTCAACACCGAGCGCATGCGTGAACTTGCACCAGCAGGTTTCACCCTTGCCACC 
GACTTGGCTGAGTGGATGGTGCGCCAGGGCGTTCCATTCCGTGAGGCACACGAAGCATCC 
GGCGCTTGCGTGCGGATCGCGGAGTCCAGGGGAGTGGACCTTATCGATCTCACTGATGAA 
GAACTCAGTGGCGTTGATGCACGTCTGACCCCAGAGGTACGGGAAGTGCTCACCATTGAT 
GGTGCAGTGGCTTCCCGTGCAACGCGCGGTGGAACCGCGGGCGTGCGGGTTGCGGAGCAA 
CGCGCACGTGTCGATGCCGCAAGTACCGCTCACGCGGAGTGGGCACGTGCGGGGGTACGT 
CGA 

>RXA02162-ciownstream 

T AAGC AT TAGTT TAT GGCCTGTG 

>RXA0217 6-upstream 

GGGTGCTAGGAACTGACAGCTTCAGGGTTATAGTTGTTGGGTCAGATCGTTAACGATCCC 
TGGCCCTTTTACTTCCAAGCGCAGAAAGTTGCCCGAAGAC 

>RXA0217 6 

ATGACCGACTTCCCCACCCTGCCCTCTGAGTTCATCCCTGGCGACGGCCGTTTCGGCTGC 
GGACCTTCCAAGGTTCGACCAGAACAGATTCAGGCTATTGTCGACGGATCCGCATCCGTC 
ATCGGTACCTCACACCGTCAGCCGGCAGTAAAAAACGTCGTGGGTTCAATCCGCGAGGGA 
CTCTCCGACCTCTTCTCCCTTCCAGAAGGCTACGAGATCATCCTTTCCCTAGGTGGTGCG 
ACCGCATTCTGGGATGCAGCAACCTTCGGACTCATTGAAAAGAAGTCCGGTCACCTTTCT 
TTCGGTGAGTTCTCCTCCAAGTTCGCAAAGGCTTCTAAGCTTGCTCCTTGGCTCGACGAG 
CCAGAGATCGTCACCGCAGAAACCGGTGACTCTCCGGCCCCACAGGCATTCGAAGGCGCC 
GATGTTATTGCATGGGCACACAACGAAACCTCCACTGGCGCCATGGTTCCAGTTCTTCGC 
CCCGAAGGCTCTGAAGGCTCCCTGGTTGCCATTGACGCAACCTCCGGCGCTGGTGGACTG 
CCAGTAGACATCAAGAACTCCGATGTTTACTACTTCTCCCCACAGAAGTGCTTCGCATCC 
GACGGTGGCCTGTGGCTTGCAGCGAT GAGCCCAGCAGCTCTCGAGCGCATCGAGAAGATC 
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AACGCTTCCGATCGCTTCATCCCTGAGTTCCTCAACCTGCAGACCGCAGTGGATAACTCC 
C T G AAG AAC C AG AC C T AC AAC ACC C C AGC T G T T G C T AC C T T GC T GAT G C T GG AC AAC C AG 
GTCAAGTGGATGAACTCCAACGGCGGCCTGGATGGAATGGTTGCTCGCACCACAGCAAGC 
TCCTCCGCCCTGTACAACTGGGCTGAGGCTCGCGAGGAGGCATCCCCATACGTGGCAGAT 
GCAGCTAAGCGCTCCCTCGTTGTCGGCACCATCGACTTCGATGACTCCATCGACGCAGCA 
GTGATCGCTAAGATACTGCGCGCAAACGGCATCCTGGACACCGAGCCTTACCGCAAGCTG 
GGACGCAACCAGCTGCGCATCGGTATGTTCCCAGCGATCGATTCCACCGATGTGGAAAAG 
CTCACCGGAGCAATCGACTTCATCCTCGATGGCGGTTTTGCAAGGAAG 

>RXA0217 6-downstream 
TAATACCCCCACTTTGAAAAACA 

>RXA0218 9-upstream 

AATGGCAAAAATGGGCACATACGATACTGATGGGACC7\ATGGGAA7\ACCTCAAGCCACCA 
ATTGAGCCAGTTCTCTCAAGCAAACCGATACTGGTGGGAT 

>RXA02189 

GTGGACGCGGCCGAC TATCACGAACGCCACCCTTCTTATTTAGGCACGGATTCCGCTCAC 
GGCGAGTTCTACTGGTGCCCCGAGATGCTGCATGAAAAAGATGTACGTCTTCTTGGCACT 
CCCGCAGCACTCTCCGGCAAGAAAATTTTAGAGATCGGTTGCGGCTCGGCACCGTGTGCT 
CGGTGGCTGGCCAATGATGTTCCGAATGCCTTTGTCACCGCTTTCGACATTTCTTCACAA 
ATGCTCAAATACGCAGGTCACGACCATAACGTACACCTCGTACAGGCCGATGCAATGTCA 
CTCCCCTACGCCGACAGTTCCTTTGACGTGGTCTTTTCCGTTTTCGGCGCCATCCCCTTT 
GTGGAGGATTCCGCCGCACTCATGAAGGAAATCGCGCGCGTCCTCAAACCCGGCGGACGC 
CTCATTTTCTCCAT CACCCACCCGATGCGCTGGATTTTCCTCGACGATCCCGGCCCCGCA 
GGCCTCACCGCGATCACCAGCTACTTCGACCAGCGCGGCTACGTCGAAGAAGACGAGGAA 
ACCGGTGCTTTAAGCTATGCGGAACAGCACCGCACCATGGGCGCGCGGATCAATGAGCTT 
AT CG AC GCCTCCCT C C AC T TAG AT C AC C T CAT C G AAC C AG AAT G GC C AG AT GAG T T GG AA 
GAAAACTGGGGCCAATGGTCACCACTTCGAGGAAAGCTCTTCCCCGGGACAGCAATCTTC 
CTCGCCACGTACCGCCCC 

>RXA0218 9-downstream 
TAAAAAACCAACGGCGCTCATTT 

>RXA02193-upstream 

CCCCCGAAAATGTAGTGGGTAGTTCCACACTGCCTCTTACAAGTACGTAGGATAATCCAC 
AGC AC CAT T GT GAT T T CC T T C AAC T T GT GAG AGG CAG T AC 

>RXA02193 

AT G T C T AAG AC GAG C AAC AAG T C T T C AGC AG AC T C AAAG AAT G AC G C AAAAG C C G AAG AC 
ATTGTGAACGGCGAGAACCAAATCGCCACGAATGAGTCGCAGTCTTCAGACAGCGCTGCA 
GT T T CG G AAC GTGTCGTC G AACC AAAAAC C AC G G T T C AG AAAAAG T T C C G AAT C G AAT C G 
GATCTGCTTGGTGAACTTCAGATCCCATCCCACGCATATTACGGGGTGCACACCCTTCGT 
GCGGTGGACAACTTCCAAATCTCACGAACCACCATCAACCACGTCCCAGATTTCATTCGC 
GGCATGGTCCAGGTGAAAAAGGCCGCAGCTTTAGCAAACCGCCGACTGCACACACTTCCA 
GCACAAAAAGCAGAAGCAATTGTCTGGGCTTGTGATCAGATCCTCATTGAGGAACGCTGT 
ATGGATCAGTTCCCCATCGATGTGTTCCAGGGTGGCGCAGGTACCTCACTGAACATGAAC 
ACCAACGAGGTTGTTGCCAACCTTGCACTTGAGTTCTTAGGCCATGAAAAGGGCGAGTAC 
CACATCCTGCACCCCATGGATGATGTGAACATGTCCCAGTCCACCAACGATTCCTACCCA 
ACTGGTTTCCGCCTGGGCATTTACGCTGGACTGCAGACCCTCATCGCTGAAATTGATGAG 
CTTCAGGTTGCGTTCCGCCACAAGGGCAATGAGTTTGTCGACATCATCAAGATGGGCCGC 
ACCCAGTTGCAGGATGCTGTTCCCATGAGCTTGGGCGAAGAGTTCCGAGCATTCGCGCAC 
AACCTCGCAGAAGAGCAGACCGTGCTGCGTGAAGCTGCCAACCGTCTCCTCGAGGTCAAT 
CTTGGTGCAACCGCAATCGGTACTGGTGTGAACACTCCAGCAGGCTACCGCCACCAGGTT 
GTCGCTGCTCTGTCTGAGGTCACCGGACTGGAACTAAAGTCCGCACGTGATCTCATCGAG 
GCTACCTCTGACACCGGTGCATATGTTCATGCGCACTCCGCAATCAAGCGTGCAGCCATG 
AAACTGTCCAAGATCTGTAACGATCTACGTCTGCTGTCTTCTGGTCCTCGTGCTGGCTTG 
AACGAAAT CAACCTGCCACCACGCCAGGCTGGTTCCTCCATCATGCCAGCCAAGGTCAAC 
CCAGTGATCCCAGAAGTGGTCAACCAGGTCTGCTTCAAGGTCTTCGGTAACGATCTCACC 
GTCACCATGGCTGCGGAAGCTGGCCAGTTGCAGCTCAACGTCATGGAGCCAGTCATTGGC 
GAATCCCTCTTCCAGTCACTGCGCATCCTGGGCAATGCAGCCAAGACTTTGCGTGAGAAG 
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TGCGTCGTAGGAATCACCGCCAACGCTGATGTTTGCCGTGCTTACGTTGATAACTCCATC 
GGGATTATCACTTACCTGAACCCATTCCTGGGCCACGACATTGGAGATCAGATCGGTAAG 
GAAGCAGCCGAAACTGGTCGACCAGTGCGTGAACTCATCCTGGAAAAGAAGCTCATGGAT 
GAAAAGACGCTCGAGGCAGTCCTGTCCAAGGAGAACCTCATGCACCCAATGTTCCGCGGA 
AGGCTCTACTTGGAGAAC 

>RXA02193-downstream 
TAATCCAAGATCTCGTCTGATAC 



>RXA02 194 -upstream 

GAAATCTCCCAGCTCATTTATTGGACCCAGGTCATCATGGTTGCTCGCGGCCTGAAGCCA 
GAAG AT AT CT AC AAGAACCT GT AGGAGT T T TAAAGCAAT C 

>RXA02194 

ATGTTGAAAATCGCTGTCCCAAACAAAGGCTCGCTGTCCGAGCGCGCCATGGAAATCCTC 
GC C G AAGC AG GC T AC G C AGG C C G T G GAG AT T C C AAAT C C C T CAACG T T T T T GAT G AAGC A 
AACAACGTTGAATTCTTCTTCCTTCGCCCTAAAGATATCGCCATCTACGTTGCTGGTGGC 
CAGCTCGATTTGGGTATCACCGGCCGCGACCTTGCTCGCGATTCCCAGGCTGATGTCCAC 
GAAGTTCTTTCCCTCGGCTTCGGTTCCTCCACTTTCCGTTACGCAGCACCAGCTGATGAA 
GAGTGGAGCATCGAAAAGCTCGACGGCAAGCGCATCGCTACCTCTTACCCCAACCTTGTT 
CGCGATGACCTCGCAGCACGTGGGCTTTCCGCTGAGGTGCTCCGCCTCGACGGTGCAGTA 
GAGGTATCCATCAAGCTTGGTGTCGCAGATGCCATCGCCGATGTTGTATCCACCGGCCGC 
ACGCTGCGTCAGCAAGGTCTTGCACCTTTCGGCGAGGTTCTGTGCACCTCTGAGGCTGTC 
ATTGTTGGCCGCAAGGATGAAAAGGTCACCCCAGAGCAGCAGATCCTGCTTCGCCGCATC 
CAGGGAATTTTGCACGCGCAGAACTTCCTCATGCTGGATTACAACGTCGACCGCGACAAC 
CTGGACGCTGCCACTGCAGTAACCCCAGGCTTATCCGGCCCAACGGTATCCCCACTGGCA 
CGCGACAACTGGGTTGCTGTACGCGCCATGGTGCCACGCAGGTCAGCTAACGCCATCATG 
GATAAGCTTGCTGGACTCGGCGCTGAAGCCATCCTGGCTTCTGAAATCCGCATCGCCCGC 
ATC 

>RXA02 194 -downstream 
TAG T T T T AAC T AC C C C C G AAAAT 



>RXA02195-upstream 

TCGAGCCGGCAGGTGTCGCAAAATAAAACCAGGTGGGGGAGTGAAATTATTCGACTAATA 
TCCTCCCCCAAACACACATTGATAACTGTTGTGTGGAAGA 

>RXA02195 

AT G T AC C G AGT GAAG AC AT T T G AC TCGCTGTAC GAAG AAC T T C T T AAC CGTGCTCAGACC 
CGCCCTGAAGGGTCTGGAACCGTGGCCGCCTTGGATAAAGGCATCCATCATCTAGGTAAG 
AAGGTCATCGAAGAAGCCGGAGAGGTCTGGATTGCAGCCGAGTATGAGACCGAT GAAGAG 
CTAGCCGGAGAAATCTCCCAGCTCATTTATTGGACCCAGGTCATCATGGTTGCTCGCGGC 
C T GAAG C C AG AAG AT AT C T AC AAG AAC CT G 

>RXA02 195 -downstream 
TAGGAGTTTTAAAGCAATCATGT 

>RXA02197 

GCCGAACGCATGCGCTTTAGCTTCCCACGCCAGCAGCGCGGCAGGTTCTTGTGCATCGCG 
GATTTCATTCGCCCACGCGAGCAAGCTGTCAAGGACGGCCAAGTGGACGTCATGCCATTC 
CAGCTGGTCACCATGGGTAATCCTATTGCTGATTTCGCCAACGAGTTGTTCGCAGCCAAT 
GAATACCGCGAGTACTTGGAAGTTCACGGCATCGGCGTGCAGCTCACCGAAGCATTGGCC 
GAGTACTGGCACTCCCGAGTGCGCAGCGAACTCAAGCTGAACGACGGTGGATCTGTCGCT 
GATTTTGATCCAGAAGACAAGACCAAGTTCTTCGACCTGGATTACCGCGGCGCCCGCTTC 
TCCTTTGGTTACGGTTCTTGCCCTGATCTGGAAGACCGCGCAAAGCTGGTGGAATTGCTC 
GAGCCAGGCCGTATCGGCGTGGAGTTGTCCGAGGAACTCCAGCTGCACCCAGAGCAGTCC 
AC AG ACG C GTTTGTGCTC T A C C AC C C AGAG G CAAAG T AC T T T AAC G T C 

>RXA02 197 -downstream 
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T AACACCT T TGAGAGGGAAAACT 
>RXA02198-upstream 

AGACTAGTGGCGCTTTGCCTGTGTTGCTTAGGCGGCGTTGAAAATGAACTACGAATGAAA 
AGTTCGGGAATTGTCTAATCCGTACTAAGCTGTCTACACA 

>RXA02198 

AT G T C T AC T T C AG T T AC T T C AC CAGC C CAC AAC AACGCAC AT T CC T CC GAAT T T T T GG AT 
GCGTTGGCAAACCATGTGTTGATCGGCGACGGCGCCATGGGCACCCAGCTCCAAGGCTTT 
GACCTGGACGTGGAAAAGGATTTCCTTGATCTGGAGGGGTGTAATGAGATTCTCAACGAC 
ACCCGCCCTGATGTGTTGAGGCAGATTCACCGCGCCTACTTTGAGGCGGGAGCTGACTTG 
GTTGAGACCAATACTTTTGGTTGCAACCTGCCGAACTTGGCGGATTATGACATCGCTGAT 
CGTTGCCGTGAGCTTGCCTACAAGGGCACTGCAGTGGCTAGGGAAGTGGCTGATGAGATG 
GGGCCGGGCCGAAACGGCATGCGGCGTTTCGTGGTTGGTTCCCTGGGACCTGGAACGAAG 
CTTCCATCGCTGGGCCATGCACCGTATGCAGATTTGCGTGGGCACTACAAGGAAGCAGCG 
CTTGGCATCATCGACGGTGGTGGCGATGCCTTTTTGATTGAGACTGCTCAGGACTTGCTT 
CAGGTCAAGGCTGCGGTTCACGGCGTTCAAGATGCCATGGCTGAACTTGATACATTCTTG 
CCCATTATTTGCCACGTCACCGTAGAGACCACCGGGACCATGCTCATGGGTTCTGAGATC 
GGTGCCGCGTTGACAGCGCTGCAGCCACTGGGTATCGACATGATTGGTCTGAACTGCGCC 
AC C G G C C C AG AT GAG AT GAG C G AG CAC CTGCGTTACCTGTC C AAG CAC G C C GAT AT T C C T 
GTGTCGGTGATGCCTAACGCAGGTCTTCCTGTCCTGGGTAAAAACGGTGCAGAATACCCA 
CTTGAGGCTGAGGATTTGGCGCAGGCGCTGGCTGGATTCGTCTCCGAATATGGCCTGTCC 
ATGGTGGGTGGTTGTTGTGGCACCACACCTGAGCACATCCGTGCGGTCCGCGATGCGGTG 
GTTGGTGTTCCAGAGCAGGAAACCTCCACACTGACCAAGATCCCTGCAGGCCCTGTTGAG 
CAGGCCTCCCGCGAGGTGGAGAAAGAGGACTCCGTCGCGTCGCTGTACACCTCGGTGCCA 
TTGTCCCAGGAAACCGGCATTTCCATGATCGGTGAGCGCACCAACTCCAACGGTTCCAAG 
GCATTCCGTGAGGCAATGCTGTCTGGCGATTGGGAAAAGTGTGTGGATATTGCCAAGCAG 
CAAACCCGCGATGGTGCACACATGCTGGATCTTTGTGTGGATTACG TGGGACGAGACGGC 
ACCGCCGATATGGCGACCTTGGCAGCACTTCTTGCTACCAGCTCCACTTTGCCAAT CATG 
ATTGACTCCACCGAGCCAGAGGTTATTCGCACAGGCCTTGAGCACTTGGGTGGACGAAGC 
ATCGTTAACTCCGTCAACTTTGAAGACGGCGATGGCCCTGAGTCCCGCTACCAGCGCATC 
ATGAAACTGGTAAAGCAGCACGGTGCGGCCGTGGTTGCGCTGACCATTGATGAGGAAGGC 
CAGGCACGTACCGCTGAGCACAAGGTGCGCATTGCTAAACGACTGATTGACGATAT CACC 
GGCAGCTACGGCCTGGATATCAAAGACATCGTTGTGGACTGCCTGACCTTCCCGATCTCT 
AC T G G C C AG G AAG AAAC C AG G C G AG A T G G CAT T G AAAC CAT C G AAG C C AT C C G CG AG C T G 
AAGAAGCTCTACCCAGAAATCCACACCACCCTGGGTCTGTCCAATATTTCCTTCGGCCTG 
AACCCTGCTGCACGCCAGGTTCTTAACTCTGTGTTCCTCAATGAGTGCATTGAGGCTGGT 
CTGGACTCTGCGATTGCGCACAGCTCCAAGATTTTGCCGATGAACCGCATTGATGATCGC 
CAGCGCGAAGTGGCGTTGGATATGGTCTATGATCGCCGCACCGAGGATTACGATCCGCTG 
CAGGAATTCATGCAGCTGTTTGAGGGCGTTTCTGCTGCCGATGCCAAGGATGCTCGCGCT 
GAACAGCTGGCCGCTATGCCTTTGTTTGAGCGTTTGGCACAGCGCATCATCGACGGCGAT 
AAGAATGGCCTTGAGGATGATCTGGAAGCAGGCATGAAGGAGAAGTCTCCTATTGCGATC 
ATCAACGAGGACCTTCTCAACGGCATGAAGACCGTGGGTGAGCTGTTTGGTTCCGGACAG 
ATGCAGCTGCCATTCGTGCTGCAATCGGCAGAAACCATGAAAACTGCGGTGGCCTATTTG 
GAAC C G T T CAT G G AAG AG G AAG C AG AAG C T AC C G GAT CTGCGCAGG C AG AG G G C AAG G G C 
AAAATCGTCGTGGCCACCGTCAAGGGTGACGTGCACGATATCGGCAAGAACTTGGTGGAC 
ATCATTTTGTCCAACAACGGTTACGACGTGGTGAACTTGGGCATCAAGCAGCCACTGTCC 
GCCATGTTGGAAGCAGCGGAAGAACACAAAGCAGACGTCATCGGCATGTCGGGACTTCTT 
GTGAAGTCCACCGTGGTG 

>RXA0220 8 

CTCGGAGTCGTCGACGGCGTCGCACCTCTAAACCGCACCATGGAAAAAATCATCGCAGTG 
CACGATGATTCCCTCTCCCAGGAAGTCTTCGGCGTCACCTTCCCACGACCACTAGGCCTC 
GCCGCAGGTTTCGACAAAAACGCATCAATGGCTGATGCCTGGGGTGCCGTTGGATTCGGA 
TACGCCGAACTTGGCACCGTCACCGCCTTCCCACAGCCAGGAAACCCCACCCCGCGCCTT 
TTCCGCCTGCCTGCCGACAAAGCTATCTTGAACCGCATGGGATTCAACAACCTGGGTGCA 
GCAGAAGTCGCAAAAAACCTGCGCAACCGGAAATCCACCGATGTCATCGGCATCAACATC 
GGTAAAACCAAAGTGGTTCCCGCTGAACACGCAGTAGATGACTACCGCCGTTCTGCATCT 
TTGTTAGGTGATCTTGCTGATTACCTGGTTGTCAACGTTTCCTCCCCCAACACTCCGGGT 
CTCCGCGATCTGCAGGCTGTGGAATCTTTGCGACCAATCCTCGCCGCAGTGCAGGAATCC 
AC CAC C G T C C C AG T C T T G G T G AAAAT C GC AC C AG AC C T C T C C G AC G AAG AC AT C G AC GC C 
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GTAGCTGACCTGGCAGTTGAGCTCAAACTCGCCGGAATCGTAGCCACCAATACCACCATT 
TCCCGCGAAGGCCTCAACACTCCTTCAGGTGAAGTCGAAGCCATGGGTGCTGGCGGAATC 
TCCGGTGCTCCAGTAGCAGCCCGATCTTTGGAGGTACTCAAGCGCCTCTACGCACGGGTA 
GGCAAAGAGATGGTGTTGATCTCTGTCGGTGGCATCAGCACCCCTGAGCAAGCCTGGGAA 
CGCAT CACCTCCGGCGCAACCCTTCTGCAGGGATACACCCCATTCATCTACGGTGGCCCC 
GATTGGATCAGAGATATCCACCTTGGTATCGCCAAGCAGCTGAAAGCTCACGGTCTGCGC 
AACATCGCTGACGCTGTGGGCAGCGAATTGGAGTGGAAGAAC 

>RXA022 08 -downstream 
TAAACAGACCAAACACACGTGCC 

>RXA0222 9-upstream 

GCTGGTTCAACAGAGACCACCGCGTGTCCTGGGTCGACGCCTCTGGCGATCCCACCGCAC 
AAGCCTTGGAGATTTTGGGTCTACAATAGCGAGGGTGAAT 

>RXA0222 9 

TTGACCATCCCCTTTGCCAAAGGCCACGCCACCGAAAACGACTTCATCATCATCCCCGAT 
GAGGATGCGCGCCTAGATTTAACTCCAGAAATGGTGGTCACGCTGTGTGACCGCCGCGCC 
GGGATCGGTGCTGATGGTATCCTCCGCGTGGTTAAAGCTGCAGACGTAGAAGGCTCCACG 
GTCGACCCATCGCTGTGGTTCATGGATTACCGCAACGCCGATGGATCTTTGGCTGAAATG 
TGCGGCAATGGTGTGCGCCTGTTCGCGCACTGGCTGTACTCCCGCGGTCTTGTTGATAAT 
ACGAGCTTTGATATCGGTACCCGCGCCGGTGTCCGCCACGTTGATATTTTGCAGGCAGAT 
CAACATTCTGCGCAGGTCCGCGTTGATATGGGCATCCCTGACGTCACGGGATTATCCACC 
TGCGACATCAACGGCCAAGTATTCGCTGGCCTTGGCGTTGATATGGGTAACCCACACCTA 
GCGTGCGTTGTGCCGGGCTTAAGTGCGTCGGCTCTTGCCGATATGGAACTGCGCGCACCT 
ACGTTTGATCAGGAATTCTTCCCCCACGGTGTGAACGTAGAAATCGTCACAGAATTAGAA 
GATGACGCAGTATCGATGCGCGTGTGGGAACGCGGAGTGGGCGAAACCCGCTCCTGTGGC 
ACGGGAACCGTTGCTGCAGCGTGTGCTGCTTTAGCTGATGCTGGATTGGGAGAAGGCACA 
GCTAAAGTGTGCGTTCCACGTGGGGAAGTAGAAGTCCAGATCTTTGACGACGGCTCCACA 
CTCACCGGCCCAAGCGCCATCATCGCACTCGGTGAGGTGCAGATC 

>RXA0222 9-downstream 
TAAGATTCGCGATTGTAGTTCGG 

>RXA02234 

GGCTCCAACCCAGCAACGATCATGACCGACCCAGAAATGGCTGACCACACCTACGTGGAG 
CCAATCGAGCCGGAATACATCGACAAGATTTTCGCTAAGGAAATCGAGCAGGGCCACCCA 
ATCGACGCCGTCCTGGCAACCCTTGGTGGCCAGACTGCACTTAACGCAGCTATCCAGCTG 
GATCGCCTCGGCATCCTGGAAAAGTACGGCGTTGAACTCATCGGTGCAGACATCGATGCC 
ATTGAGCGCGGCGAAGATCGCCAGAAGTTCAAGGATATTGTCACCACCATCGGTGGCGAA 
TCCGCGCGTTCCCGCGTCTGCCACAACATGGAAGAAGTCCACGAGACTGTCGCAGAACTC 
GGCCTTCCAGTAGTCGTGCGTCCATCCTTCACTATGGGTGGCCTGGGCTCCGGTCTTGCA 
TACAACACCGAAGACCTTGAGCGCATCGCTGGTGGCGGACTTGCTGCATCTCCTGAAGCA 
AACGTCTTGATCGAAGAATCCATCCTTGGTTGGAAGGAATTCGAGCTCGAGCTCATGCGC 
GATACCGCAGACAACGTTGTGGTTATCTGCTCCATTGAAAACGTCGACGCACTGGGCGTG 
CACACCGGCGACTCTGTCACCGTGGCACCTGCCCTGACCCTGACTGACCGTGAATTCCAG 
AAGATGCGCGATCAGGGTATCGCCATCATCCGCGAGGTCGGCGTGGACACCGGTGGATGT 
AAC AT C C AG T T CG C CAT C AAC C C AG T T G AT GGC C G CAT CAT C AC CAT T GAG AT G AAC C C A 
CGTGTGTCTCGTTCCTCCGCTCTGGCATCCAAGGCAACGGGCTTCCCAATTGCCAAGATG 
GCTGCCAAGCTGGCTATCGGATACACCCTGGATGAGATCACCAACGACATCACTGGTGAA 
ACCCCAGCTGCGTTTGAGCCCACCATCGACTACGTCGTGGTCAAGGCCCCACGCTTTGCT 
TTCGAGAAGTTTGTCGGCGCTGATGACACTTTGACCACCACCATGAAGTCCGTCGGTGAG 
GTCATGTCCCTGGGCCGCAACTACATTGCAGCACTGAACAAGGCACTGCGTTCCCTGGAA 
ACCAAGCAGCAGGGTTTCTGGACCAAGCCTGATGAGTTCTTCGCAGGGGAGCGCGCTACC 
GATAAGGCAGCTGTTCTGGAAGATCTCAAGCGCCCAACCGAAGGCCGCCTCTACGACGTT 
GAGCTGGCAATGCGCCTTGGCGCAAGCGTGGAAGAACTCTACGAAGCATCTTCTATTGAT 
CCTTGGTTCCTCGCCGAGCTTGAAGCTCTCGTGCAGTTCCGCCAGAAGCTCGTTGACGCA 
CCATTCCTAAACGAAGATCTCCTGCGCGAAGCAAAGTTCATGGGTCTGTCCGACCTGCAG 
ATCGCAGCCCTTCGCCCAGAGTTCGCTGGCGAAGACGGCGTACGCACCTTGCGTCTGTCC 
CTAGGCATCCGCCCAGTATTCAAGACTGTGGATACCTGTGCAGCAGAGTTTGAAGCTAAG 
ACTCCGTACCACTACTCCGCATACGAGCTGGATCCAGCAGCTGAGTCTGAGGTCGCACCA 
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CAGACTGAGCGTGAAAAGGTCCTGATCTTGGGCTCCGGTCCAAACCGCATCGGCCAGGGC 
ATCGAGTTCGACTACTCCTGTGTTCACGCAGCTCTTGAGCTCTCCCGCGTCGGCTACGAA 
ACTGTCATGGTCAACTGCAACCCAGAGACCGTGTCCACCGACTACGACACCGCTGACCGC 
CTGTACTTCGAGCCACTGACCTTCGAAGACGTCATGGAGGTCTACCACGCTGAGGCGCAG 
TCCGGCACCGTCGCAGGTGTTATCGTCCAGCTTGGTGGCCAGACTCCTCTGGGCTTGGCA 
GATCGTTTGAAGAAGGCTGGCGTCCCTGTCATTGGTACCTCCCCAGAGGCAATCGACATG 
GCTGAGGACCGTGGCGAGTTCGGTGCACTGCTGAACCGCGAGCAGCTTCCTGCTCCAGCA 
TTCGGCACCGCAACCTCTTTCGAAGAGGCTCGCACAGTAGCCGATGAGATCAGCTACCCA 
GTGCTGGTTCGCCCTTCCTACGTCTTGGGTGGCCGTGGCATGGAGATTGTCTACGATGAG 
GCTTCCCTCGAGGATTACATCAACCGCGCAACTGAGTTGTCTTCTGACCACCCAGTGCTG 
GTTGACCGCTTCCTAGACAACGCTATTGAGATCGACGTCGACGCACTGTGCGACGGCGAC 
GAGGTCTACCTGGCAGGCGTCATGGAGCACATCGAGGAAGCCGGCATTCACTCCGGTGAC 
TCCGCATGTGCACTTCCTCCAATGACTTTGGGCGCACAGGACATCGAGAAGGTCCGCGAA 
GCAACCAAGAAGCTGGCTCTGGGCATCGGTGTACAGGGCCTGATGAACGTCCAGTACGCA 
CTCAAGGACGACATCCTCTACGTCATCGAGGCAAACCCACGTGCATCCCGCACCGTGCCG 
TTCGTCTCCAAGGCAACGGGCGTCAACCTGGCCAAGGCAGCATCCCGTATCGCAGTGGGC 
GCCACCATCAAGGATCTCCAAGATGAGGGCATGATTCCTACCGAGTACGACGGCGGCTCC 
TTGCCACTGGACGCTCCAATCGCTGTGAAGGAAGCAGTGTTGCCGTTCAACCGCTTCCGT 

CG C C C AGAT GG AAAG ACC C T GG ACAC CCTGCTTT C CC C AG AGAT G AAG T CC AC T G G C GAG 
GTCATGGGCTTGGCCAACAACTTCGGCGCTGCATATGCAAAGGCTGAAGCTGGCGCGTTT 
GGTGCATTGCCAACCGAAGGCACCGTCTTCGTGACCGTGGCTAACCGCGACAAGCGCACC 
CTGATCCTGCCAATCCAGCGCCTGGCGTTGATGGGCTACAAGATCCTCGCCACCGAAGGC 
ACCGCAGGCATGCTGCGCCGCAACGGCATTGAGTGTGAAGTTGTGCTCAAGGCTTCCGAC 
ATCCGCGAAGGTGTAGAGGGCAAGTCCATCGTGGATCGTATCCGCGAAGGCGAAGTTGAC 
CTCATCCTCAACACCCCAGCTGGTTCTGCTGGCGCTCGCCACGATGGCTACGATATCCGC 
GCAGCAGCAGTGACCGTGGGTGTTCCGCTGATCACCACTGTTCAGGGTGTCACCGCAGCT 
GTCCAGGGCATAGAGGCCCTGCGTGAGGGCGTTGTCAGCGTCCGCGCGCTGCAGGAACTC 

G AC C AC G C AG T C AAG G C T 

>RXA0 22 3 4 -downstream 
TAAGCCCTATGACATTCGGCGAG 



>RXA02235-upstream 

GTGTCACCGCAGCTGTCCAGGGCATAGAGGCCCTGCGTGAGGGCGTTGTCAGCGTCCGCG 
CGCTGCAGGAACTCGACCACGCAGTCAAGGCTTAAGCCCT 

>RXA02235 

ATGACATTCGGCGAGAAGCTTCTGAACGCCGCCTCCACCCGTGGCAGGCTATGCGTGGGC 
ATTGATCCCCACGAAAGCCTGCTGACGTCCTGGGGGCTGCCGGTAAACGTAGACGGACTT 
GCGGAGTTCTCCCGCGCCTGCGTGGAGGCTTTCGCCGACACCGTGGCATTGGTGAAGCCT 
CAGGTGGCGTTCTATGAGCGTTTCGGTTCCGCTGGCTTTGCCATCTTGGAAGAAACCATT 
CAGACGCTGCGTGAGCGTGGCTGTTTGGTGGTCTCTGACGCCAAACGCGGCGATATTGGC 
TCCACCATGGCTGGCTATGCCTCAGCGTGGTTAGATCCAGCGTCACCGCTGTCTAGCGAC 
GCTGTGACGGTCTCTCCCTACCTTGGTTTTCATTCCTTGGACCCAGTGTTCGAACTTGCC 
GAGCAACACGGCAGGGGAGTGTTTGTCTTGGCCGCGACCTCAAACCCTGAGGCCCGCGAA 

C T C C AG GAC C AGC AAAAC GC T G AC G G C G T G AGC AT T T C C C AGC AG AT C G T G GAT C AG G C A 
GCGGCGCTTAACGCGCCTTATATGGCCCAGGGCAAGGCTGGCAACATTGGCGTCGTCATC 
GGCGCCACCTTGTCCAAACCACCACGCTTATCGACGCTCGGGGGCGCCATTTTGATGCCC 
GGCGTCGGCGCCCAGGGCGGCACGGCAAGCGACGTTGATGAGATTGCGGGAGACATGGCT 
CATCTTGCATTCCCAAATGTCTCTAGAAGTATTTTGGCGACAGGCCCAGATATCGCTGAA 
ATGAAGAATTCTGTGGCAAAAAATGCTGCAGACTTTCCTGGTTTCCCCAGGTCA 

>RXA022 35-downstream 
TAGTCGCGGAAACGGCCCTTAAT 

>RXA02 2 37-upstream 

GACGAGCTGGGCATTGCTCAGACCCGTCGTCTTCGTGGACTGGGTGACCGTCAGCGTCGC 
GCACTTCTCGAGCGTTTCGGCTTCGAGGATTAATTCTTCA 

>RXA022 37 
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GTGTCGGGCGATAACCAACTAGGACGGCTCGTAATTCTTGCGGGCCCCTCAGCGGTCGGT 
AAATCGACTGTGGTTGATCGCCTCCGCAATGACGTTCCAAACCTGTATTTCAGTGTGTCG 
ATGACCACTAGGGCACCTCGTCCTGGTGAAGTCGATGGACGTGACTACTTCTATGTCACT 
GC ACAGGAAT T T C AGGACAAAAT C GAC T G T G GAGAGAT GC T T G AAT GGG CAGAT AT C CAC 
GGCGGTTTGCAGCGTTCAGGCACTCCAGCAGGTCCCGTCAATGAGGCTCGCCAAAATGGT 
CGGCCAGTATTGGTTGAGGTTGATCTTGCAGGAGCCCGAAACATCGCTAGCTTAATTCCA 
GATGCAGAAACCATCTTCCTTGCTCCACCTTCATGGGAAGTTTTGGTTGAACGCCTCACT 
GGACGTGGCACCGAAAGCGAAGACGTTATTGCTCGCAGGCTCGAGACCGCACGCGAAGAA 
T T GGC T GC TC AG AG CGAAT T T AAG CACG T CAT TAT CAAT GAT GAT G T GGAT AC AGC C G T C 
AAGGCTATTGAGGATGTTCTCCTCGGCGCT 

>RXA02237-downstream 
TAGCCAAAACATAGAGCGGTAGG 

>RXA02239-upstream 

CTATGCACAGCGGAGGTCGAGGGAGAGCGTGGGGTGGCGTCGAAAAGCATCTTGTAGAGT 
GTGT GGGAACCCAGCC AGCCT CT T ACT T TGAAGGAT TGT T 

>RXA02239 

GTGCCCATGACTCATGTTTCAAGCCCCTCCGCACCCCGCAACGTGGTTGTTGGTGTTGCC 
GGCGGAATCGCAGCGTACAAGGCGTGTCACATCGTGCGCGCGTTTAAAGAAGCGGGCGAT 
AATGTGCGGGTGGTTCCTACGGAATCCGCGTTGAAGTTTGTGGGGAAGGCGACGTTTGAA 
GCGTTGTCTGGCAATCCGGTGTCTACAACGGTGTTTGATGCGGTGGATTCGGTGCAGCAT 
GTGAAAGTTGGCCAGGAAGCTGATTTGATCGTGATTGCGCCGGCGACAGCCGATTTGATG 
GCGCGTGTGGTGGCAGGTCTCGGTGACGATCTGTTGGCGGCGACGCTGCTGGTGGCAACG 
TGCCCCGTGGTTATTGCGCCGGCCATGCATACGGAGATGTGGTTTAATCCGGCTACCGTA 
GCCAATGTGGCAACGCTGAGGCAGCGGGGGATTACCGTGATTGAGCCTGCGCATGGTCGA 
CTCACCGGTAAAGATACAGGCCCTGGCCGGCTGCCGGATCCAGAGCAGATTGTTGATTTA 
GCCAATGCGGTGCACGCCGGGGCGAGGTTGCCTCAGGATTTGGCGGGCAAGAAAGTGCTG 
ATCACTGCTGGTGGCACGCATGAGCATATTGATCCTGTGCGCTTTATTGGCAATAGTTCC 
TCGGGCCGTCAAGGTTTTGCGTTGGGTGAAATCGCAGCACAGCGAGGTGCTCATGTCAGC 
ATCGTGGCGGGAAATGCTGCGGAGCTGCCCACTCCGGCAGGCGCAGAGATCGTGCCGGTG 
GTGTCCACACAAGACATGTTTGATGCAGTCCAGGAACGAGCTGGCCAATCTGATTTCATC 
GTCATGGCGGCAGCGGTAGCTGATTTCACGCCCGCATCGCAGGCGACATCGAAGTTGAAG 
AAGGGCTCAGATTCTGATGAAGACGCATTGAGCACCATCTCGTTGGTGGAAAACCCGGAT 
ATTTTGGCTACCACGGTGAAGCGTCGTGAAGCAGGAGAGCTGGACAGTAATCCTGTCATC 
GTGGGTTTTGCTGCGGAAACTGGAGACGAGCACACCACCGCCTTGGAGTATGCGCGCAAG 
AAACTGCAGAAGAAGGGCTGCGACCTCCTCATGTGTAATGAGGTGGGCATGGGCAAAGTG 
TTTGGGCAAAAGCACAATGAGGGCTGGATTTTGGATGCTCACGGTGGGGTAGTCGATGTG 
GAGCACGGCAGCAAAATCGAGGTTGCTGCGCAAATTTGGGACGCGGCACTGGCGTATCGC 
GAAGTC 

>RXA0223 9-downstream 

T AG AAAAAT C C AG C TAG AC CAC T 

>RXA02 24 0-upstream 

CAGCTAGACCACTGACATTGCAGTTTTAGACAGCTTGGTCTATATTGGTTTTTTGTATTT 
AAG AC T AT T T AT T C T C AACT T C T T C GAAAG AAGGG T AT T T 

>RXA0224 0 

GTGGCTCAGCCAACCGCCGTCCGTTTGTTCACCAGTGAATCTGTAACTGAGGGACATCCA 
GACAAAATATGTGATGCTATTTCCGATACCATTTTGGACGCGCTGCTCGAAAAAGATCCG 
CAGTCGCGCGTCGCAGTGGAAACTGTGGTCACCACCGGAATCGTCCATGTTGTTGGCGAG 
GTCCGTACCAGCGCTTACGTAGAGATCCCTCAATTAGTCCGCAACAAGCTCATCGAAATC 
GGATTCAACTCCTCTGAGGTTGGATTCGACGGACGCACCTGTGGCGTCTCAGTATCCATC 
GGTGAGCAGTCCCAGGAAATCGCTGACGGCGTGGATAACTCCGACGAAGCCCGCACCAAC 
GGCGACGTTGAAGAAGACGACCGCGCAGGTGCTGGCGACCAGGGCCTGATGTTCGGCTAC 
GCCACCAACGAAACCGAAGAGTACATGCCTCTTCCTATCGCGTTGGCGCACCGACTGTCA 
CGTCGTCTGACCCAGGTTCGTAAAGAGGGCATCGTTCCTCACCTGCGTCCAGACGGAAAA 
ACCCAGGTCACCTTCGCATACGATGCGCAAGACCGCCCTAGCCACCTGGATACCGTTGTC 
ATCTCCACCCAGCACGACCCAGAAGTTGACCGTGCATGGTTGGAAACCCAACTGCGCGAA 
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C AC G T CAT T GAT T G G G T AAT C AAAG AC G C AG GC AT T GAG GAT C T GG C AAC C G G T GAG AT C 
ACCGTGTTGATCAACCCTTCAGGTTCCTTCATTCTGGGTGGCCCCATGGGTGATGCGGGT 
CTGACCGGCCGCAAGATCATCGTGGATACCTACGGTGGCATGGCTCGCCATGGTGGTGGA 
GCATTCTCCGGTAAGGATCCAAGCAAGGTGGACCGCTCTGCTGCATACGCCATGCGTTGG 
GTAGCAAAGAACATCGTGGCAGCAGGCCTTGCTGATCGCGCTGAAGTTCAGGTTGCATAC 
GCCATTGGACGCGCAAAGCCAGTCGGACTTTACGTTGAAACCTTTGACACCAACAAGGAA 
GGCCTGAGCGACGAGCAGATTCAGGCTGCCGTGTTGGAGGTCTTTGACCTGCGTCCAGCA 
GCAATTATCCGTGAGCTTGATCTGCTTCGTCCGATCTACGCTGACACTGCTGCCTACGGC 
CACTTTGGTCGCACTGATTTGGACCTTCCTTGGGAGGCTATCGACCGCGTTGATGAACTT 

CGCGCAGCCCTCAAGTTGGCC 

> RX AO 2 2 4 0 - do wn s t r e am 
TAAAAATCTGATGTAGTATCTTC 

>RXA0224 6-upstream 

TGCCGACGCTGGCGTGGATGCCTTCGTTGCAGGTTCCGCTGTGTACGGCGCTGAGGATCC 
CAACAAGGCGATCCAGGAGTTGCGAGCACTCGCGCAGTAA 

>RXA022 4 6 

ATGGATGTTGCGCACGCGTTAGATCTGGCCCACCACGTGTCAGATCAAGTCCGAGGCACC 
ACCAGCCCTAATCCGCCAGTCGGCGCTGTCATTTTGGACGCCGACGGCGAGGTCGTTGGC 
GTTGGCGCCACGGCACCTCCTGGTGGCCCGCACGCCGAAGTGGTGGCGCTTGCAGCTGCC 
GGAGTGCGTGCCAACGGGGGCACGGCGGTGGTCACCCTCGAGCCGTGCAACCATTACGGC 
CGCACGGGTCCATGTTCCAAGGCGCTTCTCGACGCCGGGATCGCACACGTGTTTTACGCC 
AATGCGGATCCCTTCCCGTCAGCCGCTGGGGGCGGTGCCTTTTTGGCGGAGGCGGGCGTC 
GATACGCATTTTTTAGAT GAGCGGATCAGGGCACTGGAGCCCTGGCTGGTTGCGACGCGT 
CTGGGCAGGCCCCATGTCACGTTGAAGTTTGCGTCCACCGTGGACGGTTTTGCTGGTGCC 
ACCGATGGCACCAGCCAGTGGATTACCGGGCCGGATGCGCGGGCGTTTGTGCACGAAGAT 
CGAAGTAAAAGAGATGCGATCATCGTGGGTACCGGTACTGCGTTGACTGATAATCCCTCC 
TTGACGGCGCGGACCGATACGGGTCTTTATGAAAATCAACCCAGGCGCGTTGTTATTGGC 
TCCCGCGAGGTTCCAGCAGATTCCAACTTGGCTCGCTTGGGATATGAGCAGTACGCGGGA 
ATACCAGAGGCTTTATCAGCGCTGTGGGATAAAGGGTGCCGAGACATTTTAATCGAAGGT 
GGCCCAACGTTAGCTGGGGCAGCGCTGCGCTTAGGCATTGTTGATCAGGTGCAGGCCTAT 
GTTGCCCCCGCTTTGTTGGGCGCTGGACGATCAGTGATTAACTGGCCACAAGAAACCACG 
ATGGATCAGATTATGCGTTTTGACACCACGTCCGTGAGACAGTTGGGTTCAGATGTATTG 
ATAGAAATGATGAGAAAGGAACAC 

>RXA0224 6-downstream 
TAAATGTTCACAGGTATTGTCGA 

>RXA02 24 7 -upstream 

AC AAGAAAC C AC GAT GGAT C AGAT TAT GC GT T T T GAC AC C ACGT CC GT GAGACAG T T GGG 
T T C AG AT GTATT G AT AG AAAT GAT GAGAAAG G AAC AC T AA 

>RXA0 22 4 7 

ATGTTCACAGGTATTGTCGAGGAGCTTGGCTCCGTTGCAGGCGTGGAACATCTGGGAGAT 
TCCATCCGGATGCAGATTTCCGCGTCCACCGTTTTAGAGGGTGTGCATTTGGGGGATTCC 
ATTTCTGTCAATGGTGTGTGCTTGACAGTGGCGTCCTTTGGCGAGGGACATTTCACTGCA 
GACCTCATGCAGGAAACCTTAGATCGCAGCTCCCTGGGCGCAT TATCCACCGGTAGCAAA 
GTCAACCTTGAGCGCGCCATGGCAGCCGATGGCCGTCTGGGTGGACACATCATGCAAGGC 
CATGTTGATGCCACCACCTCGCTGATCAAGCGCACCAGCTCAGAGAACTGGGATGTTCTG 
CGTTTTGAGCTGCCAGCTGATTTGGCTCGCTATGTGGTGGAAAAAGGCTCCATCGCACTC 
AATGGCACATCCTTGACTGTATCGTCTTTGGGTGATGATTGGTTTGAGGTTTCCCTGATT 
CCCACCACCTTGCGCGACACCACCCACGGCGAACTGGCGGTAGGGGATATCGTAAACATT 
GAGGTTGATGTGATCGCTAAGTACGTCGAACGCATGATGACGCGCGGCGTGGCTGGAAAC 
AC T C C C AA T GAC T AC AC C GAT T T C AC GAG AG AC 

>RXA0 2 2 4 7 - down s t r e am 
TAGGTTAGACAACGTGAGTGAAC 
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>RXA02 24 8 -upstream 

GATGTGATCGCTAAGTACGTCGAACGCATGATGACGCGCGGCGTGGCTGGAAACACTCCC 
AAT G AC T AC AC C G A T T T C AC G AGAGAC T AGG T T AGAC AAC 

>RXA02248 

GTGAGTGAACATGAGCAGGCACACAGCCAATTAGATTCTGTTGAAGAGGCCATCGCTGAC 
ATCGCTGCGGGTAAAGCCGTCGTGGTGGTAGATGATGAAGATCGTGAAAATGAAGGCGAC 
ATCATCTTTGCCGCCGAATTAGCCACTCCAGAATTAGTCGCTTTCATGGTGCGTTATTCC 
TCGGGATACATCTGTGCGCCATTAACCGCAAAGGATGCAGATCGTCTTGATCTGCCTCCG 
ATGACCGCGCACAATCAGGATGCCCGCGGCACCGCTTACACCGTGACCGTTGATGCCAAC 
ACCGGCACCACAGGCATTTCTGCAACAGACCGCGCCCACACTTTGCGCTTGCTTGCTGAT 
CCAGAAGCCGACCGCACGGATTTCACCCGTCCCGGACACGTTGTGCCACTGCGTGCTCGT 
GAAGGTGGCGTCTTGGTGCGCGCTGGACACACCGAAGCAGCTGTCGATTTGGCTCGCGCT 
GCAGGCCTGCGCCCAGCAGGTGTTATCTGCGAAGTGGTCAGTGAAGAGGACCCCACCGGC 
ATGGCTCGGGTTCCTGAGCTGCGCCGCTTCTGCGATGAGCACGATCTGAAGCTGATCTCT 
ATTGAGCAGCTCATTGAGTGGCGTCGCAAGAATGAAATTTTGGTGGAGCGCCAGGTGGAA 
ACTGTGCTGCCTACCGATTTCGGCACGTTCAAGGCTGTTGGTTACCGTTCCATCATCGAT 
GGCACCGAGCTTGTTGCCATTGTTGCCGGCGACGTGGCATCCGACGGTGGCGAAAACGTC 
CTGGTTCGAGTCCACTCTGAGTGCTTGACTGGTGATGTTTTTGGATCCCGGCGCTGCGAC 
TGTGGACAGCAGCTGCACGAGTCTTTGCGCCTGATCCAGGAAGCTGGTCGGGGAGTAGTG 
GTG TACATGCGTGGGCATGAGGGACGAGGCATTGGTCTGCTCGCCAAGCTACGCGCCTAC 
CAACTCCAGGATGAAGGTGCCGACACCGTCGATGCCAACCTCGCACTTGGTCTTCCAGCC 
GATGCCCGCGAATTTGGCACCAGCGCCCAGATTCTCTACGACTTGGGTGTGCGCTCGCTC 
AACTTGATCAGCAACAACCCAGCCAAGAAGGTGGGACTTGAAGGCCACGGCATTTCCATT 
GCCAGCCGAACCCCCATCCCTGTTGCTGTTCATGAAGACAATGTTCGATACCTGAAAACC 
AAGCGTGACCGCATGGGACATGACCTCCCAGATGTCGCACTGTGGGAACAAGAGCACCCA 
GAAAAC 

>RXA0224 8 -downstream 

T AAGGAG CACAACAAT GG C T AAA 



>RXA0224 9-upstream 

AT G T T C GAT AC C T GAAAAC C AAGC G T G AC C GC AT G G GAC AT G AC C T C C C AG AT G T C G C AC 
TGTGGGAACAAGAGCACCCAGAAAACTAAGGAGCACAACA 

>RXA0224 9 

ATGGCTAAAGAAGGATTGCCGGCAGTCGAACTCCCCGACGCCAGCGGATTAAAAGTCGCC 
GTAGTCACCGCACGGTGGAACGCAGAAATCTGCGACCGCCTGCACAAGCACGCAGTAGAT 
GCGGGACGTGCAGCAGGAGCAACGGTGAGCGAATACCGCGTCATCGGCGCCCTGGAACTT 
CCAGTCGTAGTGCAAGAACTGGCACGCACCCATGACGCAGTAGTTGCCTTGGGCTGTGTC 
GTTCGTGGCGGCACCCCACACTTTGATTACGTGTGCGACTCTGTCACCGAAGGCCTCACC 
CGCATTGCTCTTGATACTTCCACCCCAATCGGCAACGGTGTGTTGACTACCAACACCGAA 
GAGCAAGCCGTGGAACGCTCCGGTGGAGAAGGCTCTGTAGAGGACAAAGGCGCAGAGGCA 
ATGGTCGCTGCACTCGATACTGCCCTCGTGCTTTCTCAAATTCGTGCAACTGAGGGT 

>RXA0224 9-downstream 
TAGACTGTTCTTTAAAAGGTTTG 



>RXA02250-upstream 

CAACTGAGGGTTAGACTGTTCTTTAAAAGGTTTGACGCCTCGGTTTAATGCCTAGCAGGA 
TGCGCGCCACCGCTAATTAGTTCTAAGGATTTGTGAAATC 

>RXA02250 

GTGACAACCAACGCCCCCGACGGAGCAACGAACAACATCAACAACGCACATTCGGGCGCT 
GTCGGGAAGCCAAAGGTACAGCTCAGCGATGCGGAAATTCAGGAATACACCGCAGCTTTC 
G C T GG C AC C AC C AC AA C C AAG CCATGGGAGCTG GAG GT GAC C AC AAAG T T T C T G AAAAAG 
ATCGCGTGGGTAGCCGTGGTTGTCATCATGGCCGTTCACATCTTCATGGGTGCCGTGGTG 
GACGTCGATTTCACCGGTGCAGCGGTCACCTTTGTTGACACTCTGGCATTCCCAGCGTTG 
GGCAT CATCTTCTCCGTTCTTGTGTTCTTGGGACTGACTCGCCCTCGCGTGCGTGCCAAC 



Appendix A, page 92 



Attorney Docket No.: BGI-121CP 



GAAGACGGCGTTGAGGTGCGTAACTTCATCGGAACTCGTTTCTACCCATGGGTTGTCATC 
TACGGCATGTCTTTCCCCAAGGGCAGCAGCGTGGCACGTTTGGAGCTTCCAGACTTTGAA 
TTCGTTCCCATGTGGGCTTTCCAGTCCCGCGATGGAGAAGATGTGGTGCGCGCGGTTGCG 
ACCTTCCGCGACCTCGAAAACAAGTACATGCCAGAGGAC 

>RXA02250-downstream 
TAATTAAGCTGTGGCTGATCCAA 

>RXA022 62 -upstream 

GCACCAATTTCGGACCTGAAATCCCCGAGGAAACCGTGCCCGACGCCGTGCAGGTGGGCG 
TCGATAAGCAAAAAATCGCTGATACTCGAAAGGCCTCAAA 

>RXA02262 

ATGACCGCAACCTACACCACTGAAACCGCCATCAATTTCTTGTTCTTGAGCGAACCGGAC 
ATGATCGCGGCCGGAGTCAAAGACGTCGCGCAATGCGTCGATGTCATGGAGGAAACGCTC 
GTGCTCTTGGCGCAGGGCGACTACAAAATGGCCGGTTTGAACTCCAACTCGCATGGCGCG 
ATGATCACCTTCCCGGAAAACCCAGAATTTGAAGGCATGCCCAAGGACGGCCCCGACCGC 
CGATTCATGGCGATGCCCGCATACCTCGGCGGGCGATTCAAAAACACCGGCGTGAAGTGG 
TACGGATCCAACGCGGAAAACAAGGCCTCAGGCTTGCCTCGCTCGATCCACACCTTCGTC 
CTCAACGACACGGTCACCGGTGCACCGAAGGCCATCATGTCCGCGAACCTGCTGTCCGCC 
TACCGCACCGGCGCGGTTCCCGGCGTGGGCGTGAAGCACTTAGCGGTCGCCGACGCGACA 
ACCTTGGCTGTCGTCGGACCTGGTGTCATGGCGAAAACCATCACCGAAGCGTGCATCGCA 
GAGCGCCCAGGAATCACCACCATCAAGATCAAGGGACGCAGCGAACGCGGCATCAACGCC 
TTTGCAACATGGGCGTTGGAAAAATTCCCCGAGATCGAAGTGGTCGCCGTCGGATCTGAA 
GAAGACGTGGTCAAAGACGCCGACATCGTCATCGCCGCCACCACCACGGACGCCGCCGGC 
TCCTCCGCCTTCCCATACTTCAAAAAAGAATGGCTCAAGCCGGGCGCATTGCTGCTGCTT 
CCAGCCGCCGGTCGCTTCGACGACGCTTATTTGCTTGACGACGCCCGCCTCGTTGTTGAC 
TACATGGGGCTCTACGAAGCCTGGGCAGAAGAATACGGCCCACAGGCCTACCAACTACTC 
GGCATTCCAGGAACCCACTGGTACGACCTGGCGCTGCAAGGAAAACTCGACCTTGCAAAG 
ATTTCCCAGATTGGCGATATCTGCTCCGGCAAGCTACCCGGACGCACCAACGATGAGGAA 
ATCATCCTCTATTCCGTCGGCGGCATGCCAGTAGAAGACGTCGCCTGGGCAACCCAAGTG 
TATGAAAACGCCCTGGAAAAAGGCGTCGGCACCACATTGAACCTGTGGGAATCACCCGCA 
CTGGCT 

>RXA022 62-downstream 

T G AGAGAAGAAAC AAC AAT G AAA 



>RXA02 2 63-upstream 

CCTGGGCAACCCAAGTGTATGAAAACGCCCTGGAAAAAGGCGTCGGCACCACATTGAACC 
TGTGGGAATCACCCGCACTGGCTTGAGAGAAGAAACAACA 

>RXA022 63 

ATGAAAATTGCGGTAATCGGCCTTGGATCAACCGGCTCCATGGCACTGTGGCACTTAAGT 
AACATCCCAGGTGTAGAGGCCATCGGCTTTGAACAATTCGGCATCTCCCATGGCTACGGC 
GCATTCACAGGGGAGTCCCGACTGTTTCGCATGGCCTACCACGAAGGCAGCACCTACGTT 
CCGTTGCTCAAACGCGCACGAGCACTATGGTCATCACTGAGCGAGATTTCCGGACGCGAA 
CTCTTCCACAACTTCGGTGTCTTAAGCACCGGCAAGGAAGACGAAGCACCCTTCCAACGC 
C T GG T G G AAT C AG T G G AAC G T TAT GAG C T G C C AC AT G AAC GAC T T ACC GC C G C G C AG AT G 

>RXA0227 2-upstream 

TATTTAACTCCACACTAATACCTGTCAAGCAATAGAATAGATAGCATCTGGATCCTCCAG 
AGTTTGAAAATATGCCTTGACATGTAGAAATGGAGTTCTT 

>RXA0227 2 

GTGCGCATTACAAACGCCCAGGTTAAGAACTACGCAGAGTTAGTTGATATCACCATAGAG 
GGTGAAAAAATTTCCTCGATTACCCCCTCTTCAATTCGATCAGAAGAAGATCACCGCGCG 
GACGATTACGATGCCGCAGGAAGACTGGTCGCACCCCAGTTCGCCGAAGCACACATCCAC 
CTTGACTACGCAAACACCGCTGGAATCCCTCGCGAAAACTCTTCCGGCACACTTTTTG7\A 
G C CAT C G AAAT C T G G G C C G AC CG C AAG AC C C AAG G C T T C C AC AT C AAAG AAG AC AT T AAA 
GCGAAGGCCCTCCAGGCAGCCCGTCGGGCAGCAGAACACGGCGTTGGTTTCATCCGCACT 
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CACGTAGATGTCACCGATCCCACGTTTGCTGGATTCGAAGCAATTGCGGAGCTGCGCGAT 
GAAGTCCGCGAGTGGTGCGATATCCAGATTGTCGCCTTCCCGCAAAATGGCATTTACGCC 
TACGAAGGTGGCCAGAAGCTAATCTCAGATGCAATGTCTGCAGGTGCAGATGTCGTTGGT 
GGCATCCCACACCTTGAACCCACCCGAGACGATGGCGTCGAGTCGGTGAAATGGCTGTTC 
G AC C T T G C AG AG AAG C AC T C AG CCCCCATC GAT AT C C AC AC T G AT G AAAT TGACGATC C A 
CATTCCCGATTTGTCGAAGTCCTCGCCGCAGAAGCCGCAAAACGTGACATGGGCGCACAA 
ACCGTGGTGTCTCATTCTGTGGCGATGGCCTATTACTCACCTGGCTACATGGCGCGACTT 
TTACCCAAGCTCGCAGCATCAAAGGTTCGTTTTGCAGTATGCCCCAATGAAAACCTCCAT 
CTGCAAGGACTTGGTTTCCAAGGACCCGTCCCCCGAGGTGTTGCACCGGTAAAGCAACTT 
ACCGAATGGGGAATTCCAGTAAGTTTTTGCCAGGACTCACTCAATGACCCCTTCTACCCC 
ATGGGCGATGGAGATCTACTCCGCATTCTCGATTCTGGATTACACGTGTCCCACATGCTC 
ACAGCCAGCCACTTGAAGAATGCACTATCGTTCATCACCACCAATCCAGCCGGAAACCTA 
GGCCTGGACAATTACGACATTGCAGAAAACTCCCCGGCGAACCTGCTGGTTCTTGATGCG 
AGCAGCGAGAAGGAAGCTGTACAGAGAAAAGCTTCCGTACTTTTGAGCATCCACCGCGGC 
AAAAAGGTGCTCTCCAGGGAGCCCGAACAGGTGGACTGGAACATC 

>RXA0227 2-downstream 
TAACAGCCCAGTTGGGCCTCCTT 

>RXA02281-upstream 

AAGATCAACAACGCCGCCGAGGTCAACT T GGAAAT T ATCACGTGAGGAT T CTT GCAT ACG 
CCTATAAAAGCACAGTTTTGAATCCACAGGGCATCAGGGC 

>RXA02281 

GT GCAGAAAGAT AGTGTGGT GCGCAT GGAAGCAACAACGATCGAT GACGC AAT CGCGAAG 
CTCATTGACATCTACGACACCTCGACCAAACTGGCCAAAGAAACCCTCAACAATGAGGAC 
TACGCCGCATACGCCGATGTTGTTTACCCCAAACTCACCGTTGACGTGCTGGAATGGAAA 
CCCATCGACCGCACCGAACCCTTCGGCTATGTGGATCGAGCCGGGCGATACTCCGCCACC 
TTGTCCAAACCACGCGTGATTGAGCGTTACCTCCGCGAACAACTCGAGCGTCTCACCAGT 
AATTATCCCTGCAAGATTTACGTATCTGAGTCAGATATCCGCATCCCACCGGAGTACATT 
CGCGGCGCACCTTCCGCTACCGAAGCTCGCCGTGCTGGTGATGTTGCAGATATCATCCCA 
C G C C C C AC C C T GG AT G AAG T C C AC G AC G C AAT T A T C G AC G GC G AC TGGCACGCCTT C AA C 
GGCCCCGAACTCCCGCTTTTCCACTTCGGGCCGCAACGCTTCGACATCGCCTGCGCCCGC 
ATCGAGCACTACACCGGCATCAACGTGGAACACGTGCAGAAGTACATTCTGTTCACCAAC 
TACGCCATGCACACCACCGAGTTCGTGCATTTTGCCATGTCCGAACTCACCTCGGAAGAC 
TCCCGCTACGTGGGTCTATCCTTGCCAAACGGGCAGGTAATTGACCGAGAGACCGCCACC 
AGCCTCGGTACGGAAACCCTTGATCTGACTAGCCGTTTCCAAATGCCTCGTTACGATCTC 
ATCACCGAAGCCGGTGACGGTATTACCATTATCAACATCGGTGTGGGCCCATCCAATGCA 
AAAACTATCACCGACTGCCTTGCTGTGCTCCGCCCAGAAGCCTGGGTGATGATCGGCCAC 
TGTGCTGGCATGGACGCCCGCATGCGCATCGGCGACCTCATCCTTGGCAACGCCTACCAG 
CGCGAAGACCACATTCTGAATACCCGCATCCCACTTGGTAATCCGATCCCGGCAATACCA 
GAAATCCAAAAAGCTCTAGAAGCCAGCGTCGACGAAATCTACGGATCC 

>RXA022 81 -downstream 
TAGTATTCTATAGTGTCACCTAA 

>RXA02284 -upstream 

GGGATTATGTTGGGGGCCACATCTGAAAATAGTTGCTGGGATCCATCACACCTACGATGC 
G AAAC GG C AC C C AC AC C GC T GAT CTT G AAG G AGAAC C AC C 

>RXA0228 4 

ATGACGTCGATGAATCTGCCTATTGAGTTGGCTACGCTGTCTGACCAGGCTGTGGACAAG 
GTGCGCTCCTGGCTGGAGTACAGCAAAAAGGAAAGCGTGCCCAATGCCGATGCGAAGCGT 
CTAGCTGCAGTGTTGCAGGATCCTAATGGTTTGGAATTCACGGTTGGTTTCGTGGATCGA 
GTGGTTCGAACTGAGGATCGTGAAGCGGCAGCGCATGCGTTGTATGAGTTGGGCAAGATT 
GCTCCGTCGACGATGTCCTTTTTGGATCGGGCGCAGATTCAGGCCGGTTCTTTGGTGGGG 
CGGGCGTTGCCGCAGGTTGTGGTTCCTGCGGCGCGGGCTCGAATCCGGCAGATGGTTGGG 
CACATGATTGTGGATGCCCGCGACAAGCAGTTCGCCAAGGCTGTCGCTGAGATTCAGTCG 
GATGGGCACCGCCTGAACATCAATTTGCTAGGTGAAGCGGTGTTGGGCCGAAAGGAAGCA 
GCGAAGCATTTGGATGACACGGTGCGGTTGTTGCGCCGTCCGGATGTGGAATATGTGTCN 
NNNNNNNTCTCTTCGGTGGCATCGCAGATTTCGATGTGGGGTTTCGAAGACACCGTTAAT 
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TATGTTGTGGAACAGCTGACACCTTTATATATAGAGCCCGCGCGGGCGCCGAAAGGCACG 
AAGTTCATCAACCTGGACATGGAGGAATACCGCGATCTGCGCCTGACTATGGAGGTGTTC 
AAGCGGCTGCTCTCCAATCCAGAGCTGCATGAACTAGAAGCCGGAATTGTGTTGCAGGCG 
TACCTTCCCGATGCCCTCGGTGCAATCCAGGACTTGGCGCAGTTCGGCCGCGAGCGCGTC 
AACACAGGCGGGGCGGGCGTTAAGGTTCGCCTGGTCAAGGGTGCTAATTTGCCTATGGAG 
CACGTCCACGCGCAGATCACCGGCTGGCCAGTTGCCACAGAACCTTCCAAACAAGCCACC 
GAT G C C AAT T AC AAGC GCGTCCTC TAT T GG AC GAT G C GC AAAG AAAAC AT GG AG GG C C T G 
CGCCTGGGCGTTGCCGGCCACAACCTTTTCGACATAGCATTCGCACATTTGCTCTCTGTG 
GAGCGTGGGGTAGCGGACCGTGTGGAGTTCGAAATGCTGCAGGGCATGGCGTCCGATCAG 
GCGCGCGCCGTCAGCGTTGACGTCGGTGAGCTGCTGCTTTACGTACCAGCCGTGCGCCCA 
CAAGAATTCGACGTGGCCATTTCTTACCTCGTGCGCCGCCTCGAGGAAAACGCCGCGAGC 
GAAAACTTCATGTCCGCCATCTTCGACCTCGACGCCGACAACCCGTCCTTCAAGCGAGAG 
GAGAGCCGCTTCCGCGCCTCCATATCTGACCTCGCCACGCTCATCGACGTGCCCGCGCCC 
GG C CC C AAC C AC AC AC AAG AC C G C AGC AAAG AG AC GC T T C T C G AC GCCCCCCTCGTCC C A 
TTTATCAACGAGCCCGACACCAACCCAGCGCTCATCCAAAACCAACAGTGGGCCACAAAA 
GCCGTCGCCACCGCAGCAGAGCCCGGTTGGTTGGAAAAACAAACAAAGCCGGAGGTGTTG 
GAAGAGGGGGACGTCGACAAGCTAATTAACGATGTGCGCGACGCTGCTGAAGCGTGGGCA 
GCGCGCCCAGCCCGTGAACGCGCTGAGATTTTGTACAAGACCGCCGAGATTTTGCGCGTG 
CGACGCGGACACCTGATCTCAGTGACGGCCGCGGAGGTGGGCAAAGCTGTGGAACAAACC 
GACCCGGAAATCTCTGAAGCCATTGATTTCGCCCGCTACTACGCGCATTTGGCCCTGGAA 
TTGGACGACGTAGACAATGCGGAATTCACCCCAGATCGCGTCGTTGTGGTGACCCCGCCC 
TGGAATTTCCCCATCGCGATCCCCGCTGGATCGACTTTCGCAGCACTCGCGGCGGGCGCT 
GGCGTGATCCACAAACCCTCAAAGCCTAGCCAACATTGCTCCGCTGCAGTGGTCGAAGCC 
CTCTGGGAAGCCGGCGTTCCCCGCGAGGTTCTGCATTGCATTTACCCAGCTAATCGCGAT 
GTTGGATGTGCGTTGATCAGCCATGAACACGTCGACCGCGTCATTTTGACCGGCTCCTCC 
GAGACCGCCGCGATGTTCTCCTCCTGGCGACCAGAACTCACCATCAACGGCGAAACCTCC 
GGCAAAAACGCCATCGTGGTCACCCCATCTGCCGACCGCGACCTCGCCGTCGCCGACCTG 
GTGAAATCCGCCTTCGGCCATGCAGGACAAAAATGTTCCGCAGCCTCCCTCGGCATCTTG 
GTAGGCAGCGTCTACGAATCAGAACGCTTCCGGAAACAGCTGGTAGACGCCGCATCCTCA 
CTCATCGTCGACTGGCCTACCAACCCCTCCGCAACCGTCGGACCACTCACCGAACTCCCC 
AGCGATAAACTCCACCACGCCCTAACCACCCTCGAAGAAGGAGAAAGCTGGCTGCTGAAA 
CCCCGACAACTCGACGACACCGGCCGACTCTGGTCACCCGGCATCAAAGAAGGCGTCAAA 
CCAGGAACCTTCTTCCACCTCACAGAAGTATTCGGACCAGTCCTCGGCCTGATGAAAGCC 
ACCGACCTCAATGAAGCCATCGAATTCCAAAACGGCAACGACTTCGGACTCACCGGCGGA 
CTCCAATCCCTCGACGCCGACGAAGTCCGCACCTGGCTTGACCACGTCGATGTCGGAAAC 
GCCTACGTCAACCGCGGCAT CACCGGCGCCATTGTCCAACGCCAATCCTTCGGAGGCTGG 
AAAAAATCCTCCGTCGGCCTCGGATCCAAAGCCGGAGGACCCAACTATGTCATGCTCATG 
GGAACCTGGGCCGACGCGCCAAGCCACCACGCCCCACGCGAAACAAACCCGCTGATCAGC 
AAAC T G GAT C T CC CC G G AGAAG AG C T CG AAT G G C T C G AAAAAG C CAACG C C AGC GAT G AA 
ACAGCATGGAACACGGAATTCGGCAGCCCACGCGACCCCTCCGGCCTCGATGTAGAAGCC 
AACATTTTCCGCTACCGACCAGCA 

>RXA022 99-upstream 

ACGCGGGGGTTGTTGCCGGATCGAAATATTCCTTTCCTTGTCATCTCACGCTATGATTTC 
TAAAACTTGCAGGACAACCCCCATAAGGACACCACAGGAC 

>RXA022 99 

ATGCTGCG C AC CAT C C T C GG AAGT AAG AT T C AC C G AGC C AC T G T C AC T C AAG C T GAT C T A 
GATTATGTTGGCTCTGTAACCATCGACGCCGACCTGGTTCACGCCGCCGGATTGATCGAA 
GGCGAAAAAGTTGCCATCGTAGACATCACCAACGGCGCTCGTCTGGAAACTTATGTCATT 
GTGGGCGACGCCGGAACGGGCAATATTTGCATCAATGGTGCCGCTGCACACCTTATTAAT 
CCTGGCGATCTTGTGATCATCATGAGCTACCTTCAGGCAACTGATGCGGAAGCCAAGGCG 
TATGAGCCAAAGATTGTGCACGTGGACGCCGACAACCGCATCGTTGCGCTCGGCAACGAT 
CTTGCGGAAGCACTACCTGGATCCGGGCTTTTGACGTCGAGAAGCATT 

>RXA02299-downstream 
TAGCGTTTTAGCTCGCCAATATT 

>RXA023 11 -upstream 

CATTTTGGGTATCGGTTGGTTGTCCATCGGTGGAGCTAAGGGCGCTAAGCATCGCAGCCA 
AATAACCTCCCACTAAAGCTCCTGGGTTAGACTCGAACGC 
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>RXA02311 

GTGGCTAAAGCAGATTTAGACAAGGACCCCTTCGACGTAGCGTCAATGTTCGATGACGTC 
GGAAAGAACTACGATCTCACCAATACCGTGCTTTCTTTTGGTCAGGACCGTGTGTGGCGA 
AAGCGCACTAGGCAGCGCCTGGACCTCAAGCCAGGGGAGAAGGTGCTTGATCTAGCTGCA 
GGAACAGCCGTTTCCACCGTGGAGTTGGCAAAATCCGGCGCGTTTTGTGTGGCGTGTGAT 
TTCTCCCAGGGCATGCTCGCCGCAGGTAAAGACCGCGATGTGTCCAAGGTTGTGGGCGAT 
GGCATGCAGTTGCCGTTTGCAGACAACAGCTTTGATGCTGTGACCATTTCTTATGGTCTG 
CGCAATATTCACGATTTCCGCGCTGGCCTGAAAGAAATGGCCCGCGTGACTAAACCTGGT 
GGACGCCTCACCGTGGCGGAGTTCTCCACCCCCGTGATCCCTGTGTTCGGCACCGTGTAC 
AAGGAGTACCTCATGCGCCTGCTGCCCCAGGCGGCGCGCGCAGTATCGTCCAACCCGGAG 
GCCTACATTTACCTGGCTGATTCCATCCGCGCATGGCCTAGCCAGGCGGAACTAGCACGG 
GAGATCAACCAGAATGGTTGGTCAGATTGCGGTTGGCAGAACCTGACCTTCGGCATCGTC 
GCGCTGCACTCGGCGATTAAACCAGAGAAC 

>RXA02 311-downstream 
TAGTCGAGTCCCACAGAGGGGAG 

>RXA02315-upstream 

CGTTTGGAAACGCTTGCTGCCAGCAAAGATAGGCGTGATTGGTGGTTTGAGCGCGTGCGT 
GAATCGTATCCGTACCTGGAGACGATCTAGACTGTTGTGC 

>RXA02315 

ATGTCCAGCACGCCAGCTCAAGATCTTGCCCGCGCCGTTATTGATTCCCTCGCACCACAC 
GTCACTGACGTGGTGTTATGCCCAGGATCCAGGAACTCACCGTTGTCGCTTGAGTTGCTG 
GCGCGGCAGGATCTGCGTGTCCATGTGCGTATCGACGAGCGCAGCGCCTCATTTTTGGCG 
CTGTCCCTAGCGCGTACCCAGGCCCGGCCGGTGGCTGTGGTGATGACCTCCGGCACGGCT 
GTAGCTAACTGCCTGCCTGCTGTTGCTGAAGCTGCGCATGCCCATATCCCGTTGATTGTG 
CTCTCTGCTGACCGTCCTGCACATTTGGTGGGAACGGGGGCGAGCCAAACGATTAACCAG 
ACCGGTATTTTTGGTGATCTTGCACCGACGGTCGGTATCACTGAGCTGGATCAGGTAGCG 
CAGATTGCTGAAAGCCTTGCTCAGGGGGCTTCCCAGATTCCGCGTCATTTCAATCTTGCA 
CTTGATGTTCCTTTGGTTGCTCCTGAACTGCCAGAGCTTCATGGTGAGGCAGTTGGAGCA 
TCATGGACGCATCGCTGGATCAACCACGGTGAGGTGACCGTGGACCTGGGGGAGCACACC 
CTCGTGATTGCCGGTGATGAAGCATGGGAAGTGGAAGGGCTGGAAGATGTGCCCACCATC 
GCTGAACCTACTGCACCAAAGCCTTATAATCCGGTGCACCCACTGGCTGCTGAAATCTTG 
CTGAAGGAGCAGGTCTCCGCGGAAGGCTATGTGGTAAACACCAGGCCTGATCATGTGATC 
GTGGTGGGACACCCCACGCTGCACCGCGGAGTGTTGAAGTTGATGTCAGATCCTGGCATT 
AAATTAACTGTGCTTTCACGCACCGATATCATCACTGATCCCGGCCGCCATGCCGATCAG 
GTGGGCAGCACAGTGAAAGTCACCGGCACCCAGGAAAAGCAGTGGCTAAAGATCTGTTCG 
GCAGCATCAGAACTTGCGGCCGATGGTGTGCGTGACGTCCTGGACAACCAAGAATTCGGT 
TTCACCGGCCTCCATGTTGCCGCAGCCGTGGCGGATACCTTAGGCACCGGCGATACTCTC 
TTTGCTGCAGCATCCAACTCAATCCGTGACCTCTCCCTGGTGGGTATGCCTTTTGATGGC 
GTGGATACCTTCTCCCCACGAGGTGTCGCAGGCATTGATGGTTCTGTTGCTCAAGCAATC 
GGCACTTCACTTGCTGTGCAGTCCCGCCACCCCGATGAAATCCGCGCGCCACGCACTGTG 
GCCCTTCTGGGCGATCTGTCGTTCCTTCACGATATTGGCGGACTGCTCATCGGCCCTGAT 
GAACCACGCCCAGAAAACCTCACCATCGTGGTCTCCAACGACAACGGTGGCGGAATCTTC 
GAACTCCTAGAAACCGGCGCAGATGGTCTCCGCCCCAACTTCGAGCGTGCTTTCGGTACC 
CCACACGACGCGTCCATCGCGGATCTCTGCGCAGGCTACGGCATTGAACACCAAGTGGTA 
GACAACCTCCAAGACCTCAT CATCGCGCTAGTTGATACCACCGAAGTATCCGGATTCACC 
ATTATTGAAGCTTCGACCGTCCGAGATACCCGCCGTGCACAACAGCAAGCTCTCATGGAC 
ACGGTGCAC 

>RXA02315-downstream 
TAAATGGAGTGGTACCAAGTGCG 

>RXA02318-upstream 

GATATACGCCACGGTACCGCGTACAAAATCCCGAATAT GATCATGGCCAAAGGAGGTCAG 
CAGTAAGCGCATGTGCGCCATTTTAAGGCAAGATGGGGCC 

>RXA02318 

ATGAATTCGCTTTTCGACGTCTCCCCACACTGGTCCTCCGCCAACGCCAAGCTCACCGCA 
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CATTTTAACACCGGAAAATTCTCCACTGGCATGAAATTTGTCAACCTCATTGCCGACTCC 
GCAGAAGAAGCCAACCACCACCCCGATATCCTTCTCACCTATGGTTTTGTGGAAATCACC 
CTCACCAGCCACGATGTGGGTGAGATAACCGACCGTGATGTCGCCCTAGCAAAAGTCATC 
GACGCCCACGCCAAGACCTTGGCCATTTCGGCAGAGGCT 

>RXA02318-downstream 
TAAGGT TAAAGAT TAT GAGCAAC 



>RXA02319-upstream 

ATGTGGGTGAGATAACCGACCGTGATGTCGCCCTAGCAAAAGTCATCGACGCCCACGCCA 
AGACCTTGGCCATTTCGGCAGAGGCTTAAGGTTAAAGATT 

>RXA02319 

ATGAGCAACTACAGCACCGACAACCCTTTTGATCCCACCCAATGGGCCACCGTTCCAGGT 
TTTGAAGAATTCACCGACATCACCTACCACCGCCACGTGGGCACCACCCGCGCCGATGGC 
ATCGTGCGCATCGCCTTCGACCGCCCCGAAGTTCGCAATGCTTTCCGCCCCCACACCGTC 
GACGAGCTTTACCAAGCCCTCGACCACGCGCGCCGGACCCCAGATGTTGGAACCATCCTG 
CTCACCGGCAACGGCCCCAGCGAAAAAGACGGTGGCTGGGCGTTCTGCTCCGGCGGCGAC 
CAACGCATCCGCGGGCGCTCCGGCTACCAATACGCCACCGAACACGCGCGCGACGATGCC 
ACCGCTGATGTCTTCACGGTAGATATTGCCCGCACCAAAGTTGAAGGCGGACGCCTCCAC 
ATTTTGGAAGTCCAACGCCTCATCCGCACCATGCCTAAAGTTGTCATCGCAGTAGTCAAC 
GGCTGGGCAGCCGGCGGTGGGCACTCCCTCCATGTCGTTTGCGACCTCACCATCGCTTCC 
CGCCAAGAAGCACGCTTCAAGCAAACCGACGCTGACGTGGGATCCTTCGACGCTGGCTAC 
GGCTCCGCCTACCTAGCGAAAATGGTCGGACAGAAAAACGCCCGCGAAATCTTCTTCCTC 
GGACGCACCTACGACGCCGAACGCATGCAACAAATGGGCGCAGTCAACATCGTGGCCGAC 
CACGGCGACC TAGAAAAAGAAGCCATCCAAGCAGCCCGCGAAATCAACACCAAATCCCCC 
ACCGGGCAACGCATGCTGAAATTCGCCTTCAATCTCACCGACGATGGCCTCATGGGACAA 
CAAGTCTTCGCCGGCGAAGCCACCCGCCTGGCCTACATGACGGATGAAGCCGTAGAGGGT 
AAGGAAGC AT T CC T AGAAAAGCGC G AAC C CAAC T GGAAT GAAT T CCC T TACT AC T AC 

>RXA02 319-downstream 
TAGTGAGTTCATGGGGTCCTAAA 

>RXA02345 

TTTGCTGCCATTGAATCAGTCGAAGATGCAGTGGGATTCTTCGAAGCAGTTGATGGCCAA 
GTTTGCCTCAAAGCACGCCGTGGCGGATACGACGGCAAGGGCGTATGGTTCCCAGCCGAT 
GTAGCAGAGCTTCAGTCGCTTGTGGCAGAGCTTCTCGACGGCGGCACCCCACTCATGGCA 
GAAAAGAAAGTTGCCCTCAACAGGGAACTGTCCGCCATGGTTGCCCGCACCCCAAGTGGA 
GAAACCAAAGCGTGGCCAGTCGTAGAAT CAGTGCAGAAGAACGGTGTGTGTGCAGAAGCA 
ATCGCTCCCGCACCTGAACTATCCGCAGAACTGCAGGAATCCACCAGAGGATTGGCCCAG 
AAGATCGCCACGGAACTCGGCGTCACTGGTGTCTTGGCAGTGGAGCTTTTTGAAACCCTC 
G AC C AAAAC G G GC AG C CAG AG AT C T T T G T CAAC GAG CTCGCCATGCGTT C AC AC AAC AC C 
GGCCACTGGACTCAAGATGGCTGCGTGACCAGCCAATTCGAGCAGCACCTCCGCGCAGTC 
CTCGACTACCCACTGGGTGCTACCGACACTTTGGCTGAT TACACCGTGATGGCCAACGTG 
CTCGGTGCCGACACCGACCCAGAGATGCCCATGGCAACCCGCATGGTGGAAGTGGGGCGC 
AAGTACCCAGATGCCAAGATTCACCTCTACGGCAAGGGACATCGCCCGGGACGAAAGATT 
GGCCACGTCAACATGGTGGGATCCGACCTTGAAAAGACCCGAGCCGAAGCCCTGGCCTGC 
GCATACTTCCTTGTCAACGCTCGCTGGGAT 

>RXA02 3 4 5 -downs tr earn 
TAGGTCTTTTCTGAGCGCTAGCA 



>RXA0234 6~upstream 

AAGCATTTCTCCAACACTTTTGATGGACAGATTAACGCTTAAAAGGCCTGTTATAGACTG 
AT AAACCGAT ACGT AACT T T C GC GC T T AAGGAG AAT T T C A 

>RXA0234 6 

GTGGGTCCTCTAGTTGGTTTGATCATGGGTTCGGATTCGGATTGGGACACTGTAGCGCCA 
GCTGCAGAGGTACTCGCTGAGTTTGGCATTCCTTTTGAAGTCGGAGTTGTCTCTGCACAC 
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CGC 

>RXA02350-upstream 
ATACTAGGATCTCGACGGT 

>RXA02350 

TTGGATTCCTTGCTGTCCATCGTCCAGATGCCAGGCGGCGTTCCAGTCGCCACTGTCTCC 
ATCGGTGGCGCGAAGAATGCAGGCCTACTTGCCGTTCGTATTCTCGGTGCTGGTGATCCT 

TCTTTGGTCACGMGATGGCCGATIACCMGAGMTATGGCGMGGMGTTGAAGCCAAG 

GACGAAGCACTGAAGAAGCGCTTGCTCGGC 

>RXA02350-downstream 
TAATGAATCCGATCGTGGTGCTG 

>RXA02 37 3-upstream 

AAAGTCATAGCTCATGGTAATTCAGTGTAGATAGGCGTACGGTGGGCTATCCAATTCATC 
TCAACCTAAGGCGCATTTTGGTGCGCATCAAGGAGAAAAT 

>RXA0237 3 

ATGTCTGTTGTGGGTACCGGCCTATTCTTTGGATCCCCGGAGGAAGAGCGGGATAAGTTG 
AT G C AAT C T T T GAT GG AT C AG AAG AAT AAG C T T T C G AAG T C T G AAG G TAT C CC AT T GG T C 
ACCTTGAAT GATGGAAAAACCATTCCTCAGCTTGGTTTTGGTGTGTTCAAGGTAGATCCC 
GATGAAGCAGAGCGCGTAGTTACCGAAGCACTTGAGGTAGGTTACCGCCACATCGATACT 
GCTGCGATTTACGGCAATGAGGAAGGTGTCGGCCGAGCTATTGCTAAGTCCGGCATTCCT 
CGTGAAGAGCTGTTTATTACTACCAAGTTGTGGAACGATCGCCACCTGGATGTAGAAGCT 
GCTTTTGAGGAGTCTCTGCAGAAGCTGGGCTTGGATTATGTAGATCTGTACTTGGTGCAC 
TGGCCGGCACCGAAGAACGATAATTATGTTGCTGCATGGAAGGGCTTGGAAAAGCTCGGT 
GACCGTGCTCGTTCCATCGGTGTGTGCAACTTCCTGCCAGAGCACCTAGAAAAGCTGCTG 
GCAGAGGCAACCACTGTGCCTGCCATTAACCAGATTGAGCTGCACCCAGCTTTGCAGCAG 
CGCGATGCTGTTGAGGCATCTCTTGCAGCAGGCATCACTGTGGAGTCGTGGGGTCCTCTG 
GGACAGGGGCGTTTTGATCTTGGCGCTGAGGAACCAATCGCAGCTGCAGCGAAGAACCAT 
GGAAAGACCCCAGCTCAGGTTGTTATCCGTTGGCACCTGCAGAACGGTTTCGTTGTGTTC 
CCCAAGACTGTGACTAAGAGCCGCATGGTGGAAAACATCGACGTGTTTGATTTCGAACTC 
AGTGATGAGGAGATGGCTGCGATCACTGCTCTTGAGCGCAATGATCGTGGTGGTTCACAC 
CCGAATGATCTGAAC 

>RXA0237 3-downstream 
TAGAAATAAGGTAAGGCCCTGCA 

>RXA02375-upstream 

CTTTTCAGGTCTACGTGTATACGATGGTAACGCTATGAATGATACGCAGAACACACCTGA 
AAG C G T T C GAT T ACG GG AT AAT C T C C C AAC G CC AAC CC AA 

>RXA02375 

ATGGCGCCGGTGACAGGGCTTCCTGTCACCCCCTACAGCCAGGAAGCAAGCATCGGTGCG 
AGCTTCCCGGCAGTGGATCCGGACACCAAAGACAGCGCCGCATACGGACATGAATCCGGA 
ATGCGTGAGCGCATCTCCAACGCTAAGCGAGTGGTGGTGAAAATTGGTTCGTCCTCATTG 
ACTAACGAT GAGGACGGACACACCGTCGATCCCAACCGCATCAACACTATTGTCAATGCC 
TTGCAAGCACGCATGGAAGCTGGCTCGGACCTCATCGTTGTGTCCTCTGGCGCAGTGGCC 
GCGGGAATGGCCCCGCTTGGATTGAGCACCCGGCCCACGGAATTGGCAGTCAAGCAGGCT 
GCAGCAGCAGTGGGGCAAGTTCACCTCATGCACCAGTGGGGACGTTCTTTTGCCCGGTAT 
GGTCGCCCCATCGGCCAGGTGCTTCTTACCGCAGCTGATGCAGGAAAGCGTGATCGTGCG 
AGGAATGCGCAGCGTACCATCGACAAGCTGCGCATTTTGGGCGCGGTTCCTATCGTCAAT 
GAAAAT GACACCGTGGCAACCACCGGTGTGAATTTTGGTGACAACGACCGACTTGCTGCA 
ATTGTGGCGCACCTGGTGTCGGCTGATGCTTTGGTGCTGCTCAGTGACGTGGATGGACTT 
TTTGATAAAAACCCTACTGATCCCACCGCGAAGTTTATTTCCGAGGTTCGTGACGGCAAT 
GATTTGAAAGGTGTCATTGCCGGCGACGGCGGAAAAGTGGGCACCGGTGGCATGGCATCA 
AAGGTGTCTGCTGCACGTTTGGCTTCCCGAAGTGGCGTGCCTGTGCTGTTGACCTCTGCG 
GCAAACATTGGCCCAGCACTGGAAGACGCCCAGGTGGGCACTGTATTCCACCCCAAGGAC 
AACCGCCTCTCCGCGTGGAAGTTCTGGGCTTTGTATGCCGCAGATACTGCAGGAAAGATC 
CGACTCGATGACGGCGCGGTGGAAGCAGTGACCTCCGGTGGTAAATCTTTGCTGGCTGTG 
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GGCATTACTGAAATCATTGGTGATTTCCAGCAGGGTGAGATCGTGGAGATCTTGGGACCT 
GCCGGCCAAATCATCGGGCGAGGCGAGGTGTCCTACGATTCTGATACCTTGCAATCAATG 
GTTGGTATGCAAACGCAGGACCTTCCAGATGGCATGCAGCGCCCGGTAGTGCATGCAGAT 
TATCTGTCCAACTACGCCAGCCGCGCG 

>RXA0237 5-downstream 
TAAAGCGCGGGCCTGCTGGTGGC 

>RXA0237 8-upstream 

GAGCAGATGGCCACCGAGGTCGATGTGGTGGCTGGCTACTAGGCCTTTTATGGTGTGATC 
CGACACTGTTGCTTCTTAAGGGTCTGTATAGTGGGCAACC 

>RXA02378 

ATGAGTTCAACGACCCTAACTGATGACCAAATTCGCGACAATGAGCGGACCGAAGTTCTA 
GCTAAAGCAACTGCAGCTAAGAACATCGTCCCGGATATTGCAGTGTTGGGCACCGGACCG 
AAGAACGCAATCCTGCGTGCGGCGGCAGATGAACTCGTTGCACGCAGCGCAGAAATCATC 
GAAGCCAACGCTTCCGATATCGAAGCGGGTCGCGCAAACGGCATGGAAGAATCCATGATT 
GATCGCCTTGCCCTTGATGAATCTCGCATTGAGGGCATCGCTGGCGGTTTGCGCCAGGTT 
GCTGGCCTGACCGACCCAGTGGGTGAAGTACTGCGCGGACATGTCATGGAAAACGGCATT 
CAGATGAAGCAGGTCCGTGTGCCTTTGGGCGTGATGGGCATGGTCTATGAAGCCCGCCCT 
AACGTCACCGTCGACGCCTTCGGCCTGGCACTCAAGTCCGGAAACGTAGCTTTGCTGCGC 
GGTTCCTCCACAGCTGTGCATTCCAACACCAAGCTCGTGGAAATCCTGCAGGACGTACTC 
GAGCGTTTCGAGCTGCCACGCGAAACCGTGCAGTTGCTGCTTGCCAAACCCGCGGATCCG 
TCCAAGATT 

>RXA0237 8-downstream 
TGATCACCGGACGCG 

>RXA0237 8-upstream 

GAGCAGATGGCCACCGAGGTCGATGTGGTGGCTGGCTACTAGGCCTTTTATGGTGTGATC 
CGACACTGTTGCTTCTTAAGGGTCTGTATAGTGGGCAACC 

>RXA0237 8 

AT GAG T T C AACG AC C C T AAC T GAT G ACC AAAT T C G C G AC AAT GAG C G G AC C G AAG T T C T A 
GCTAAAGCAACTGCAGCTAAGAACATCGTCCCGGATATTGCAGTGTTGGGCACCGGACCG 
AAGAACGCAATCCTGCGTGCGGCGGCAGATGAACTCGTTGCACGCAGCGCAGAAATCATC 
GAAGCCAACGCTTCCGATATCGAAGCGGGTCGCGCAAACGGCATGGAAGAATCCATGATT 
GATCGCCTTGCCCTTGATGAATCTCGCATTGAGGGCATCGCTGGCGGTTTGCGCCAGGTT 
GCTGGCCTGACCGACCCAGTGGGTGAAGTACTGCGCGGACATGTCATGGAAAACGGCATT 
CAGATGAAGCAGGTCCGTGTGCCTTTGGGCGTGATGGGCATGGTCTATGAAGCCCGCCCT 
AACGTCACCGTCGACGCCTTCGGCCTGGCACTCAAGTCCGGAAACGTAGCTTTGCTGCGC 
GGTTCCTCCACAGCTGTGCATTCCAACACCAAGCTCGTGGAAATCCTGCAGGACGTACTC 
GAGCGTTTCGAGCTGCCACGCGAAACCGTGCAGTTGCTGCTTGCCAAACCCGCGGATCCG 
TCCAAGATT 

>RXA0 237 8 -downstream 
TGATCACCGGACGCG 

>RXA02380-upstream 

GCAGATTTTTGACGAAGTCGCATCGTGGATTGAAGCTGCCTAAAAACTCGCGAGGACGCA 
TGCTCAGCAAGGTGGTGTGCGAACACTATACTGTCCACTC 

>RXA02380 

ATGACTACAACGGTGAAACGCCGCGCTCGCATTGGCATCATGGGTGGCACATTTGACCCC 
ATTCATAATGGTCACCTTGTGGCGGGCTCAGAGGTAGCGGATCGATTCGATCTTGATCTG 
GTGGTGTACGTTCCCACCGGACAGCCATGGCAAAAGGCGAACAAGAAAGTCAGCCCAGCG 
GAAGATCGTTACCTGATGACGGTGATCGCCACTGCCTCTAATCCACGGTTTATGGTATCG 
CGGG TTGATATTGATCGGGGAGGGGATACTTACACGATCGATACCCTGCAAGATTTGAGC 
AAGCAATACCCGGACGCCCAGCTGTACTTCATCACCGGTGCCGATGCACTGGCACAGATC 
GTGACGTGGCGCGATTGGGAGAAAACCTTCGAACTTGCCCACTTCGTTGGAGTGACTCGA 
CCCGGTTATGAATTGGATGGAAACATCATTCCGGAAATGCACCAAGATCGAGTCTCATTG 
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GTGGATATCCCCGCCATGGCTATTTCCTCCACGGACTGCAGAGAACGCTCCAGCGAAGAA 
CGCCCTGTTTGGTATCTTGTCCCTGATGGCGTGGTGCAATACATTGCCAAACGCCAACTC 
TATCGACCTGAAGGATCCGATAAGGATATGGATCCCAAGGGCCAAAACCAAGCA 

>RXA02 3 8 O-downstream 

T AAAT C TAG T C AAAAG T T T C AAC 

>RXA02382 

CCCACCATTGAAACCGGCACCGGCAACTGCCACTTCTACATCGATGCCGAAGCCAAGCTT 
GATCAGGCAATCGCCATGGTCATCAACGGCAAGACCCGCCGCTGCAGCGTGTGCAACGCT 
ACTGAAACCGCGCTTCTCGACGCCGCCCTCAGCGACTCAGACAAGCTTGCAGTCGTCCAG 
GCGCTCCAGGAAGCAGGAGTCACAATTCATGGACGGGTGGCCGAATTGGAAGCATTCGGT 
GCAACCGACGTGGTGGAAGCAACTGAAACTGACTGGGATTCTGAGTACCTGTCCTTCGAT 
ATCGCTGTCGCTGTGGTTGACGGTGTGGATGGAGCTCTGGCACACATCGCTAAGTACAGC 
ACCAAGCACACCGAAGCGATCGCCACCCAAAACATTGAAACCGCTCAGCGCTTTGCAGAT 
C G C G T C G A T G C AG C AGC G G T GAT GAT AAAC GCATCCACCGCC T AC AC C GAT G G G GAG C AG 
TACGGCATGGGCGCGGAGATCGGCATTTCCACCCAGAAACTGCATGCACGTGGACCAATG 
GCCCTGCCAGAGCTGACCTCCACCAAGTGGATTCTGCAGGGCACAGGACAAATTAGGCCT 

>RXA02 3 82-downstream 
TAAGTTTGAAGAAGTAATCAAGC 

>RXA02 4 0 0-upstream 

AGGTGCCCCCAACGTTGCCTGTTGACTGCAAATTTTCCGAAAGAATCCATAAACTACTTC 
T T T AAG T C G C C AG AT T AAAG T C G T C AAT G AAAG G AC AT AC 

>RXA024 00 

ATGTCTATTTCCCGCACCGTCTTCGGCATCGCAGCCACCGCAGCCCTGTCTGCAGCTCTC 
GTTGCGTGTTCTCCACCTCACCAGCAGGATTCCCCAGTCCAGCGCACCAATGAGATCTTG 
AC TAC T TC T CAGAACCCAAC T T C T G CGAGC AGCACC T C AACC T C T T CC GC AACGAC T AC T 
TCCTCAGCTCCTGTGGAAGAGGACGTAGAGATCGTTGTTTCACCAGCAGCGTTGGTGGAC 
GGTGAGCAGGTTACCTTCGAAATCTCTGGACTTGATCCAGAGGGCGGCTACTACGCAGCG 
ATCTGCGATTCCGTAGCGAACCCTGGTAACCCAGTTCCTTCTTGCACCGGCGAAATGGCT 
GATTTCACGTCCCAGGCATGGTTGAGCAACTCCCAGCCCGGCGCGACTGTAGAGATCGCA 
GAAGACGGCACCGCAACTGTGGAGCTTGAAGCTACCGCAACCGGCACTGGCTTGGACTGC 
ACCACTCAGGCTTGTGTAGCGAAGGTCTTCGGCGATCATACCGAAGGTTTCCGCGATGTT 
GCTGAAGTCCCAGTTACTTTCGCAGCCGCT 

>RXA02 4 0 O-downstream 
TAAGTTTTCTTAAAACGCACTCA 

>RXA02 4 05-upstream 

ATTATGAAGCCATCGGAGTTGGTGTGGCCTACAAGGGTGATCATGCGTGGATAGTGGTGG 
AGTTCACTGTAGCTCCCGCTGATTCCGTAGAATCAACAGA 

>RXA02405 

GTGAATACCAATCCGTCTGAATTCTCCTCAAACCGTTCAACAGCTCTCCTTACTGATAAA 
TATGAGCTGACCATGCTTCAAGCAGCGCTCGCTGATGGTTCTGCAGAACGCCCCTCAACG 
TTTGAGGTCTTTAGCCGCCGCCTCCCCAACGAGCGCCGATACGGTGTCGTCGCAGGAACA 
G C AC GAG T G C T G AAG GC GAT T C G T G AC TTTGTATT C AC AG AG G AAC AAC TCGCCGATCTT 
GACTTTTTAGACGACCGTACCCTGGAATACCTCCGCAACTACCGATTCACCGGCCAAGTT 
GATGGCTACCGCGAAGGCGAAATCTACTTCCCGCAGTCCCCTCTTCTGACTGTGCGTGGC 
AC G T T T G C A GAA T G C G T CAT C C TAG AAAC T G T CAT T T T G T C CAT CAT G AAT G C AGAT T C T 
GCCGTCGCTTCCGCCGCTGCGCGCATGGTCACCGCAGCTGATGGTCGCCCCATCATCGAA 
ATGGGATCCAGGCGCACCCACGAATACTCGGCAGTCACCGCATCCCGCGCAGCATACCTC 
GCTGGATTCTCCACCACCTCCAACCTCGAGGCGGCCTACCGCTACGGAATTCCAGCATCC 
GGAACCTCCGCCCACGCATGGACTTTGCTGCACAT CAACGAT GACGGCACCCCCAACGAA 
GC AGC AGC T T T C AAAGC AC AGGT T G AATC CC T CG GC GT G GACACC ACC T T GCT GGT AGAT 
ACTTATGACATCACCCAAGGTGTGGCCACCGCCATTGAAGTTGCAGGTCCA 

>RXA024 32-upstream 
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CA C G T G AT T CAT T T G T G AC C AAC AAC C G AAAC T G AG C C AG AAG AC T G T C AAT CCCCTGCT 
GTGCACATAACAACTGCAGCTAGTTGATACGCTAGAGCGC 

>RXA02 4 32 

ATGTCGAAGCAGCACTCCACACCATTAAACAATGATGAAGAACACACTTCCGCTCCTCAA 
AAGGTTGCGGTAATCACCACGGGCGGAACCATCGCCTGTACTTCCGACGCAAATGGGCAT 
CTGCTTCCCACCGTCAGCGGTGCAGACCTGCTTGCGCCAATCGCACCACGGTTCAATGGA 
GCGCAGATCGCTTTCGAAATCCACGAAATCAACCGCCTTGATTCCTCCTCCATGACGTTT 
GAGGATCTCGATTCCATCATCGCCACGGTTCATAAGGTGTTGGAGGATCCGGATGTTGTT 
GGCGTAGTAGTTACCCACGGCACCGATTCCATGGAAGAGTCCGCCATCGCCGTAGACACC 
TTCCTTGATGATCCCCGCCCAGTCATTTTCACCGGCGCCCAAAAACCCTTCGATCATCCC 
GAAGCCGACGGCCCAAACAACCTTTTCGAAGCCTGCCTCATCGCATCCGACCCCTCCGCT 
CGCGGAATTGGTGCACTCATTGTCTTCGGTCACGCCGTCATCCCTGCTCGCGGCTGCGTT 
AAATGGCACACCTCTGATGAGCTGGCGTTTGCAACCAACGGCCCTGAAGAACCAGAGCGC 
CCCGATGCGCTGCCCGTAGCTAAATTGGCGGATGTCTCTGTCGAAATCATCCCCGCATAC 
CCTGGTGCCACCGGCGCAATGGTGGAAGCTGCCATCGCTGCCGGTGCTCAAGGACTTGTA 
GTGGAAGCAATGGGATCAGGCAATGTTGGTTCCCGCATGGGTGATGCCCTAGGTAAAGCA 
CTTGACGCTGGAATTCCCGTGGTGATGAGCACTAGGGTTCCTCGTGGTGAAGTATCCGGA 
GTGTATGGCGGTGCAGGTGGAGGTGCGACTTTGGCTGCGAAGGGCGCTGTGGGATCTCGC 
TACTTCAGAGCTGGTCAGGCACGTATTTTGCTCGCGATTGCCATTGCGACGGGCGCACAT 
CCGGTGACGCTTTAC 

>RXA02 432-downstream 
TAATTTCGCCCTTGGTCTTGCAT 

>RXA02 4 58-upstream 

TTGCGGAGCCACGACTGATCGGTCAAGTGCTATCTCGGTTGCATCAATAAGCGAATCACC 
GGTGGTGAACAAAACAAATCTTCCACACATAACATCTATT 

>RXA02458 

ATGGTCTTTGTGTCTGATTCGTCTATCTCTTTGCCCATTTGGGATGCTCCGCGCGCTCGC 
GGCCCCATAGTCTCGGACCTGGCTATCCCTGGTTCCAAGTCGATCACCAACCGCGCCCTC 
ATCTTGGCTGCGCTCGCATCAACTCCATCCACCATCATTGATGTCCTTCGTAGTCGTGAT 
ACCGATCTCATGACTGATGGTCTACGCAGCCTCGGAATCACCATTACTGAAGAGGCAGTC 
GATCGCTACCGCGTTGAGCCCGGACAGTTGTCTGCTGGCTCCGTTGAGTGTGGTCTTGCT 
GGTACGGTCATGCGCTTTTTGCCTCCTGTTGCTGCTTTCGCTGATGGTCCTGTTCATTTT 
GATGGCGATCCTCAAGCTCGTGTTCGTCCGATGACCAGCATTTTGGATGCGCTGCGTTCG 
CTTGGTGTGGAGGTAGACAACAACAATCTGCCTTTCACTGTTAATGCTGGTGAGGTCCCT 
GAGGGTGGCGTGGTTGAGATTGATGCTTCCGGCTCATCTCAGTTTGTTTCTGGTCTTTTG 
CTTTCAGCGCCTCGTTTTAAAAATGGCGTCACCGTTAAGCACGTCGGTGGTCGTCTGCCG 
AGCATGCCGCATATTGAGATGACCGTCGATATGCTTCGTTCCGCAGGCATTGAGATCGAA 
GAGTCAGAAAATCAGTGGGTTGTTCATCCTGGTGAGATCTTGGGTCGGACCTGGCGCATT 
GAGCCGGATCTTTCTAATGCGACTCCGTTCCTAGCTGCCGCTGCGGTCACTGGTGGAACC 
ATCAAGATTAACCACTGGCCAATCAAAACTACTCAGCCTGGCGATGCTATTCGTTCGATT 
CTTGAGCGCATGGGCTGCGAAGTTGAGCTGGTTGCTCAGGGTGAAGGTTACGATCTGTCG 
GTGACTGGTCCGGTTGCTCTCAAGGGCATTGAGATCGATATGTCCGATATCGGTGAGTTG 
ACCCCTACCGTGGCGGCGTTGGCTGCGTTGGCGTCGACAGAGTCTCGTTTGACCGGTATT 
GCTCATCTTCGTGGCCATGAGACGGATCGTTTGGCTGCGTTGACTGCGGAGATCAACAAA 
CTTGGTGGAAAGTGCACTGAGCTTAAGGATGGTCTGTTGATTGAGCCTGCGTCGCTGCAC 
GGTGGTGTGTGGCATTCATATGCTGAT CACCGTATGGCTACTGCTGGTGCGATCATTGGC 
CTCGCGGTTGATGGCGTTCAGGTTGAAGACATTAAGACCACTTCCAAAACTTTCCCTGGT 
TTTGAAAATGTTTGGGAGGAGATGGTTGGC 

>RXA024 58-downstream 
TAGACGCAGCTATGACGAATCCG 

>RXA024 69-upstream 

CGTCGAAAAGCAGTAGTAAAGCAGCAGGAAGGTGGTGGAAAGAGCAATTGAGGTACCCTT 
GCCGTGTTCAGGGATAACTGATTAATCAACTAGGAGACCC 

>RXA024 69 
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ATGCGTTTTCTTAACAATTCCAATCCGCCCTATGAGCTGACATATTCCGATGTGTTTATG 
GTGCCTTCGCGTTCTGACGTAGGCTCCCGCATGTCCGTGGATCTGCGCACCAATGACGGA 
ACTGGAACAACCATCCCGCTCGTTGTGGCAAACATGACTGCTGTTGCTGGCCGACGCATG 
GCTGAGACCATTGCGCGCCGCGGTGGCATGGCGATTCTTCCGCAGGATGTGCCCGCCGAT 
ATTGCTGCAGAGACTATCGCGAATGTGAAGAAAGCGGACCTGGTTTTTGATACCCCAATT 
ACCGTAAAACCGCACCACACCGTGGGTTATGCACGCAACTTGATCCACAAGCGTGCGCAC 
GGTGCAGCCATTGTTTTGGAGGGCGATCAGCCGGTCGGCATCGTCACCGACAAGGACCTC 
GAAGGCGCAGACAACTTCACTCAGGTGGGCACCCTCATGTCCACCTCCCTATTGACGCTG 
CCTGAGGATATTTCCCCCGAAGACGCCTTCGGAATCCTCCACGAACACAGCCGCAAACTC 
GCCCCCGTCGTCGCGGCTGACGGCTCACTCCGCGGCATCCTCACCCGCACCGGCGCCCTG 
CGCGCCACCATGTACAAGCCGGCTATCGACGCCAACGGCCGCCTGCGAGTCGGCGCCGCC 
ATCGGCATCAACGGCGACATCGAAGGACGCACCAAAACGCTTCTCGACGCCGGCGCCGAC 
G T T C TAG T CG T CG AC AC A GC AC A CGGC C AC CAA T C C AC CAT GAT CAGCGCCCT C AAAC G C 
ATCCGCGCACTCGACGTCAACGTCCCCATCGTTGCTGGCAACGTGGTCACCGCCGATGGT 
GTCCGCGACCTAGTTGAAGCAGGCGCAAACATCATCAAGGTAGGCGTTGGACCAGGCGCA 
ATGTGCACCACCCGCATGCAAACCGGCGTTGGCCGACCACAGTTCTCCGCAGTGCTGGAA 
TGCGCAGCCGAAGCCCGCAAACTCGGCGCACACGTATGGGCAGACGGCGGAGTCCGCGAC 
CCCCGCGACGTCGCCCTGGCACTCGCAGCTGGCGCCTCCAACGTGATGGTCGGATCCTGG 
TTCTCCGGAACCTACGAATCCCCCGGCGACCTCCGCTTCGAATCCGACGGACGCATGTAC 
AAAGAATCCTTCGGTATGGCATCCCGGCGCGCCGTGGAAAGCCGAAACCAAAAGGTCGAA 
GCTTTCGAAAAAGCACGCCGCGCAATGTTCGAAGAAGGCATCTCCACTGCCCGCATCTAC 
ATTGACAAACGCCACGGCGGAGTCGAGGACCTGGTAGATCAAATCATCTCCGGTGTCCGC 
TCCTCATTCACCTACGCAGGCGCCGATTCGATTGAAACCTTCTTCGAACGCGCCACCGTC 
GGAGTTCAATCCACCGAAGGCTACGCAGAAGGAAAGCCACGCGCTTCGCGT 

>RXA02 4 69-downstream 
TAAGTGTTGTTGTGCCTTTGAGA 

>RXA02 4 7 9-upst ream 

ATACATCTCACCCAATTCCCCATAACTAGACAATTGCCCAGCAACGACTGATAAGTCTCC 
AATGTCGTGTTCCGCGCTCAGACATGAGACAATTGTTGCC 

>RXA02479 

G T G AC T G AAC T C AT C CAGAAT GAA T C C C AAGAAAT C GC T G AG C T G G AAGC C G GCC AG C AG 
GTTGCATTGCGTGAAGGTTATCTTCCTGCGGTGATCACAGTGAGCGGTAAAGACCGCCCA 
GGTGTGACTGCCGCGTTCTTTAGGGTCTTGTCCGCTAATCAGGTTCAGGTCTTGGACGTT 
GAGCAGTCAATGTTCCGTGGCTTTTTGAACTTGGCGGCGTTTGTGGGTATCGCACCTGAG 
CGTGTCGAGACCGTCACCACAGGCCTGACTGACACCCTCAAGGTGCATGGACAGTCCGTG 
GTGGTGGAGCTGCAGGAAACTGTGCAGTCGTCCCGTCCTCGTTCTTCCCATGTTGTTGTG 
GTGTTGGGTGATCCGGTTGATGCGCTGGAT 

>RXA024 97-upstream 

TCGATGCCGCCGCTGGCGAAGACTCGGGGAAACCTAAAAATACCGAAGAAGAATTTGACC 
GATTCACACTTTGCCACCCTAGACCGTCTAACCTTTAGGT 

>RXA024 97 

GTGAGATTAGGTGTATTAGATGTGGGCAGCAATACTGTCCACCTAGTTGCAGTAGACGCG 
CGTCCCGGTGGACACCCCACCCCGATGAGCAATTGGCGTACCCCACTGCGCCTTGTTGAG 
CTTCTTGATGACTCCGGGGCGATCTCCGAAAAGGGCATCAACAAACTCACCTCAGCAGTC 
G GG G AAGC AG C AG AC C T AG CGAAAAC GCTCGGCTGCGCT G AAC T GAT GC CAT T T G C T AC A 
TCGGCAGTCCGCTCCGCCACCAACAGCGAGGCAGTGCTCGACCACGTGGAGAAGGAAACC 
GGCGTCCGCCTGTCCATCCTTTCCGGTGAAGACGAAGCACGCCAAACTTTCCTCGCAGTT 
CGACGTTGGTATGGATGGTCCGCAGGGCGCATAACTAACCTCGACATCGGTGGCGGCTCC 
CTGGAACTATCCTCCGGAACCGACGAATCCCCAGACCTCGCGTTCTCACTGGATCTGGGT 
GCGGGCCGCTTGACCCACAACTGGTTCGACACCGATCCACCGGCACGTAAGAAAATCAAC 
CTCCTGCGCGATTATATCGATGCGGAACTTGCAGAACCCGCCCGCCAGATGCGCACCCTA 
GGGCCCGCGCGCCTGGCAGTGGGAACATCCAAAACTTTCCGCACCCTGGCACGACTGACT 
GGTGCTGCGCCCTCATCCGCAGGACCACACGTCACCCGAACCCTCACCGCGCCGGGTCTG 
CGCCAGCTGATCGCATTTATCTCACGAATGACTGCGGCGGACCGCGCTGAGCTGGAAGGT 
ATCAGCTCGGATCGGTCACATCAGATCGTGGCAGGTGCGCTAGTTGCGGAAGCTGCGATG 
CGTGCGTTGGATATTGACAAGGTAGAAATTTGTCCGTGGGCACTTCGTGAAGGTGTGATC 
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C T C AC C AG GAT C G AC AAAGG AC T C GAG 

>RXA024 97-downstream 

T AACAT T T ACC CGGAAAGGAGTT 

>RXA02 4 99-upstream 

CCTGGTCATGACGTTCGGGCCGCTGGCAATCGTCATGTAATTTGTCGTTTTGGGCCCCCG 
CTGCTGCAAAACAGGGGTGGTTAGTGGCAGTGTGGGAACC 

>RXA024 99 

ATGACAACAATTGCTGTAATCGGCGGCGGACAAATCGGCGAGGCTTTAGTCTCAGGTTTG 
ATCGCGGCCAACATGAATCCACAAAATATTCGCGTCACCAACCGTTCGGAAGAGCGCGGC 
CAAGAGCTGCGTGACCGCTACGGCATCCTCAACATGACGGATAATTCCCAAGCCGCAGAC 
GAAGCCGACGTGGTGTTCCTGTGCGTGAAGCCGAAATTTATCGTCGAAGTGCTCTCCGAA 
ATCACCGGCACTTTGGATAACAACTCCGCACAAAGTGTTGTGGTCAGCATGGCCGCAGGC 
ATCAGCATCGCTGCCATGGAAGAAAGCGCCTCTGCGGGGCTCCCCGTCGTGCGCGTCATG 
CCGAACACTCCAATGCTCGTGGGCAAGGGCATGTCGACTGTCACCAAAGGCCGCTACGTT 
G AC G C G G AAC AG T T G G AAC AAG T C AAG G AC T T G T T GAG C AC C G T T G GAG AC G T C C T C G AA 
GTCGCGGAATCAGACATCGACGCAGTCACCGCGATGTCCGGATCCTCCCCTGCATACCTG 
TTCCTTGTGACCGAAGCGCTCATTGAGGCAGGAGTTAATCTAGGCCTGCCCCGCGCGACC 
GCTAAAAAGCTCGCTGTGGCCTCATTCGAAGGTGCTGCAACCATGATGAAGGAAACCGGC 
AAAGAACCCTCAGAATTGCGCGCAGGCGTTTCCTCACCCGCAGGCACCACCGTCGCAGCC 
ATCCGAGAACTCGAAGAAAGCGGAATCCGAGGCGCTTTCTACCGCGCAGCCCAAGCTTGC 
GCCGACCGATCTGAAGAACTCGGAAAGCGC 

>RXA0 2 4 9 9 - down s t r e am 
TAGAAACCGTTATTTCCCCGTTA 

>RXA02501-upstream 

CGCCCCGAAAGCTTTACCATGGATACGATACTCAATGGAGATATCCATTATCGGTTTGGC 
GTCTGTGCGCTCATGAACCAGGAAGGTTTTTGTTTGTCTC 

>RXA02501 

AT GAG C T C T GAAGG AAG AAAC C AC AAC T GGG AC T AC G C CG C CAT C G G C AC C C C AG AG GAT 
TTCCTCGCCAGCTGGAGCGCATCCCGCGGAAATCTACGACGCTTTTTCGAAGACCACGCA 
GCCGCCCCCATAAACGATGCCGCCCAGCGCCAAGCAGGTGAAGCCGCAGCAACCCAAGCC 
GTCGCAGCGATCTACGGCATGGAGCTCAACGAATTCAACGCAGGTGTCGACGCCGTCGCC 
GGCGCCATCGAATCTGCCGGCGCCATCCACGTCAGCATCCCCGATCCCGATGTCCCCCAA 
GATGTCGGAGCCGCAGCATTTTTCGACGTCGACAACACCCTCATCCAAGGCTCCTCCCTC 
ATCGTTTTCGCCCAAGGACTCTTCCGGAAGAAATTCTTCACCATCAAAGAAATCCTCCCC 
GTGGTGTGGAAACAAGTGAAATTCAAACTCACCGGCTCCGAAAACGCCGACGACGTCTCC 
CGCGGCCGCGAACAAGCCCTCGAATTCATCAAAGGCCGCCCCGTCCAAGAACTAGTTGAC 
CTCTGCGAAGAAATCGTCGACCAACGCATGGCCGACAAAATGTGGCCCGGCACCAAACAA 
CTCGCCGACATGCACATCGCCGCCGGCCACCAAGTCTGGCTCGTCTCCGCAACCCCCGTC 
CAACTCGCCCAAATCCTGGCACAACGCCTCGGCTTCACCGGAGCGATCGGCACAGTCGCA 
GAAGCAAAAGATGGAGTATTCACCGGCCGACTCGTCGGCGACATCCTCCACGGACCCGGC 
AAAAGACACGCAGTCGCAGCACTCGCATCCATCGAACAACTCGACCTCACCCGATGCACC 
GCCTACTCCGACTCCATCAACGACCTCCCCATGCTCTCCATGGTCGGCACCGCCGTCGCA 
GTAAACCCCGACTCCAAACTCCGCAAAGAAGCCGAAACCCGAGGCTGGGACGTCCGCGAT 
TTCCGAAGCATCCGCAAAGCCACCCGCGAATACGGAATCCCCGCCCTGGTCACCGCCGCA 
TTCAGTGTCGCCGGCTGGAGTCTACGCCGCCGATGGAGAAAACAA 

>RXA02501-downstream 
TAACGCACAGGAGCCGTTTTAAG 

>RXA02503-upstream 

GCAGCACCGGCAACCACGTCCGTCAACGCGTCAGAACTGCCGGATGCGGGTATCGTCGCA 
T T C G T G AAC G C ACC T T C T G C C AC AC AAAC GAGGGAG T AAC 

>RXA02503 

ATGACCTTAAAAATTGGTACCCGAGGATCCAAACTTGCCACCACCCAAGCTGGCACCATC 
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CGCGACCAGCTGAAACACTACGGACGCGACGCTGAACTGCACATCGTGACCACCCCTGGT 
GATGTCAACATGTCCCCAGTCGAGCGTATCGGCGTCGGCGTGTTCACCCAGGCGCTGCGC 
GATGTGTTGCATTCCGGTGAATGCGATGTGGCTGTGCACTCCATGAAGGATCTGCCGACC 
GCCACCGATCCTCGATTCCACCTGGTCGTGCCAACTCGTGCGGACTCKCGCCGAGGSCCT 
TATCGCCCNCGACGGSCTGANTTTKGGTTRAGCTTYCAAAARGSGSAAAGGTGGGAACTT 
TCCGCTCCTCGACGCATCTCCCAGCTCAAGGCAATCCGCCCTGACCTGGAGATTCTCCCA 
CTTGCGCGGAAACAT 

>RXA02503-downstream 
TGACACCGGCATGGGCAAGGTCA 



>RXA02504 -upstream 

GCATCTCCCAGCTCAAGGCAATCCGCCCTGACCTGGAGATTCTCCCACTTGCGCGGAAAC 
ATTGACACCGGCATGGGCAAGGTCACCTCCGGTGAACTCG 

>RXA0 25 04 

ATGCTTGTGATGCTCGCCTACGCAGGCCTCACCCGCGTCGGCATGCAGGACCGCGCAACG 
GAAGTTTTCGACGCCGACATCATCATGCCCGCCCCCGCACAGGGCGCACTTGCGATCGAA 
TGCCGCGCCGACGACACTGAAACCGTCCGCGCGCTCAACATGCTGATGCACGCCGACACG 
TTTGTTTCCGCGGTTGCAGAACGCACCGTGCTCAACCGCCTCGAAGCTGGCTGTACCGCG 
CCTGTCGCAGCGCACGCCACCTTGGACGGCTACTCCGGCGACACCATGACTCTCACCGCC 
GGCGTCTACGCACTTGACGGCTCTGACCAGCTGGTATTCTCCGCCGAAGGTGACGGCGCC 
CGCCCAGAAGAGCTCGGCGAGCTCGTTGCACAACAGCTTATCGACGCCGGAGCCGCCAAT 
TTGCTCGGCGACCGCAGC 

>RXA0250 4 -downstream 
TAATTAGGGCCCGAAATTTCCAT 

>RXA02516-upstream 

TTCATTCACGTTTTCGCGAATGGCCAGATTGTGACCACCGGTGGCGCTGAGCTTGCTGAC 
AAGCTCGAGGCTGACGGCTACGACCAGTTCATCAAGTAAC 

>RXA02516 

ATGTCCGATTTCCTCAATGCAGATGGATCCCTCAATGTGGATAAGGTGCGGGAAGAATTC 
CCAATCCTGAAGCGCACTGTTAGGGATGGGAAACCGCTTGCTTACCTGGACTCAGGTGCG 
ACATCGCAGCGACCCGAGCGGGTGTGGCGTGCAGAGGAGCACTTTGTGCTGCACACCAAC 
GCCCCCGTGCACCGCGGTGCCTACCAACTGGCTGAGGAAGCAACGGATGCTTATGAAGGT 
GCCCGCGAGAAGATCGCTGCCTTTGTTGGTGCCGAGCAGCATGAAATTGCGTTCACTAAG 
AATGCAACTGAAGCACTCAATCTTGTTGCGTACACCTTGGGTGATGACCGTTCCGGTAAG 
TATCGTGTCCAGGCCGGGGATACCGTGGTCATCACGGAGCTAGAGCACCACGCAAACTTG 
GTGCCATGGCAGGAGCTGTGCCGTCGAACCGGTGCGACATTGAAGTGGTACAAGGTGACT 
GAAGATGGTCGCATTGATCTCGATTCACTCGAGCTTGATGAAACTGTCAAGGTCGTTGCC 
TTCACTCACCAGTCCAATGTGACCGGTGCTGTGGCTGATGTTCCAGAGTTGGTTCGTCGT 
GCCAAGGCTGTCGGCGCTCTCACGGTGCTTGATGCGTGCCAGTCTGTTCCTCATATGCCA 
GTGAATTTCCACGAGCTGGATGTAGATTTCTCTGCATTCTCTGGCCATAAGATGCTGGGA 
CCTGCAGGCGTGGGCGTTGTGTATGCAAAGTCCCCAATCTTGGATGAACTGCCACCATTT 
TTGACTGGTGGTTCCATGATTGAAGTTGTCACCATGGAGGGTTCCACCTACGCTGCCGCA 
CCTCAACGTTTTGAGGCCGGCACGCAGATGACCAGCCAGGTTGTGGGCTTGGGTGCTGCC 
GTGGACATGCTGAATGAAATCGGTATGGAAGCAATCGCAGCGCATGAGCACGCATTGACT 
GCTTACGCGTTGGAAAAGCTCACGGCAATTAAGGGACTAACCATTGCTGGTCCTTTGACT 
GCAGAGCAGCGCGGCGGTGCAATCAGCTTCGGTGTCGAGGGCATTCACCCACACGATCTA 
GGCCAAGTGCTTGACGATCAGGGCGTGAATATCCGCGTCGGCCACCACTGCGCGTGGCCC 
GT GC AC CGCAGC AT GAACG T AC AAT CGAC AGC AAG AGC AT C T T T CT ATCTCTATAAC ACC 
TTCGAAGAAATCGACCGCCTCGCGGCAGCGATCGAGAAGGCCAAGCAATTCTTTGGAGTT 
GAG 

>RXA02516-downstream 
TAATGAACCTTGAGCAGATGTAC 
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>RXA025 17 -upstream 

CGACAGCAAGAGCATCTTTCTATCTCTATAACACCTTCGAAGAAATCGACCGCCTCGCGG 
C AGC GAT C G AG AAGG C C AAGC AAT T C T T T G G AGT T GAGT A 

>RXA02517 

ATGAACCTTGAGCAGATGTACCAGGAGGTGATCCTGGACCACTACAAAAACCCACAGCAC 
AAGGGCCTTCGGGATCCTTTCGATGCTGAGGTTCACCACGTCAACCCTTCTTGTGGCGAC 
GAATTGACTCTGCGCGTGAAGCTGTCTGAGGACGGCTCCACCGTGGAGGACGTCTCCTAC 
GAAGCAGTTGGTTGCTCAATCAGCCAGGCCTCCACGTCCGTTATGGCCGAGGAGATCGTG 
GGCCAACCCGTCGACAAGGCGCTGGAAAAGCTCACAGAATTTGAGAAGATGATCGTTTCC 
CGCGGTCAGTTTGTTGGCGATGAAGATCTCATCGGAGATGGCGTTGCTTTCTCCGGAGTC 
GCCAAGTACCCGGCACGCGTGAAGTGCGCGCTGCTTGGGTGGAAGGCTTTCCAGGCGGCA 
ACCGCTGACGCTGTTGCGCACGCACAT 

>RXA02517-downstream 
TAGCCC GCTGTAT TAAT TGGAGG 

>RXA02 532-upstream 

GATGAATTTTTACCCACCATCTGTACCTATTAACCCTGCGTGGCGTCCACCCACAGTAAC 
TGTGCAAGCGGGACGGCCAGCCAGAACTCCTGGTGCGCCG 

>RXA02532 

ATGAACCCACCTATCACGTTGTCCAGCACTTATGTTCATGATTCAGAAAAAGCTTATGGG 
CGCGATGGCAATGATGGATGGGGTGCATTTGAGGCTGCCATGGGAACTCTAGATGGTGGG 
TTCGCGGTATCTTATTCTTCAGGTTTGGCAGCGGCAACGTCGATTGCTGATTTGGTTCCT 
ACTGGTGGCACAGTTGTTTTACCTAAAGCTGCCTATTATGGCGTGACCAATATTTTCGCC 
AGGATGGAAGCCCGCGGAAGGCTGAAGGTTCGAACTGTTGATGCAGACAATACCGAAGAA 
GTGATTGCTGCTGCTCAAGGTGCAGATGTGGTGTGGGTGGAATCGATCGCTAATCCGACG 
ATGGTGGTAGCTGATATCCCTGCAATAGTCGACGGTGTGCGTGGGCTTGGAGTTTTGACT 
GTCGTTGACGCGACTTTCGCAACGCCACTTCGTCAACGTCCATTGGAACTTGGTGCTGAT 
ATTGTGCTTTACTCGGCAACCAAACTTATCGGTGGACACTCTGATCTTCTTCTTGGAGTC 
GCAGTGTGCAAGTCTGAGCACCATGCGCAGTTTCTTGCCACTCACCGTCATGATCATGGT 
TCAGTGCCGGGAGGTCTTGAAGCGTTTCTTGCTCTCCGTGGATTGTATTCCTTGGCGGTG 
CGTCTTGATCGAGCAGAATCCAACGCAGCAGAACTTTCGCGGCGACTTAACGCGCATCCT 
TCGGTTACCCGCGTCAATTATCCAGGACTTCCTGATGATCCCCAACATGAAAAAGCCGTG 
CGAGTCCTACCCTCTGGATGTGGAAACATGTTGTCATTTGAGCTTGATGCAACACCTGAA 
CGAACTGATGAGATTCTCGAAAGCCTGTCACTTTTAACCCACGCGACCAGTTGGGGAGGT 
GTGGAAACAGCCATTGAACGTCGCACCAGGCGGGATGCTGAAGTGGTGGCAGAAGTACCG 
ATGACTCTTTGCCGCGTTTCCGTAGGAATTGAAGACGTTGAAGATCTATGGGAAGACCTC 
AACGCCTCAATCGACAAAGTTCTGGGT 

>RXA02532-downstream 
TAGAACTCGTAGCCAGTAACCAG 

RXA02536-upstreain 

AAGAAGTGATCACGCGAACCTGTGTATAACTTGCCTCAAAGCGCCTAGGCTGTGGATTAT 
GCGTATTGCCTTGCTTCAGATCTCGACGAATTCCGATAAG 

>RXA02536 

ATGGACAACTTCGCCCTGCTGCGTGATGCTGCTGAAAAAGCTGCGGAACAGGGGGCTCGG 
GTGTTGGTGTTTCCGGAGGCGACTTCGCAAAGCTTTGGTACGGGAAGGCTTGATACTCAG 
GCGGAGGAGCTCGATGGCGAATTCTCCACCGCGGTACGAAAATTAGCCGATGAGCTGGAC 
GTTGTCATCGTTGCGGGCATGTTCACCCCTGCTGACACCGTGCAGCGCGGTGAAAAAACG 
ATCTCGCGCGTCAACAACACCGTGCTGATTAGTGGCGCTGGATTGCATCAGGGATACAAC 
AAAAT T C AC AC AT AT GAG GCGTTCGGT TAT AG GG AAT C C G AC AC T G T G AAAC CG G G C GAT 
GAGCTGGTTGTATTCGAGGTCGACGATATTAAATTTGGTGTGGCGACATGCTACGATATT 
CGATTCCCAGAACAGTTCAAAGACCTCGCCCGCAACGGTGCACAGATAATTGTGGTTCCC 
ACGTCGTGGCAAGACGGTCCTGGAAAATTAGAACAATGGGAAGTCCTCCCTCGCGCGCGT 
GCACTGGATTCCACCTGCTGGATCGTAGCGTGTGGGCAAGCGCGACTTCCAGAAGAATTA 
CGCGATGAACGAAAAGGCCCTACGGGGATTGGTCATTCCATGGTGACAAACCCACACGGT 
GAAGTAATTGCTAGCGCGGGTTATGAGCCAGAAATGTTGATCGCGGATATTGATGTCAGC 
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GGTTTGGCCAAAATTCGGGAGGCATTGCCTGTTCTT 

>RXA0253 6-downstream 
TAACCAC TGTCTAAGGAAT C ACT 

RXA02550-upstream 

GATCTTAGGCAGCCGTGGGATTACACCCTTTTAGAGCTAGAACAGTAAAAATTCACCCAA 
T AGC T T T C AAC T ACGC ACAC AAAG T GGC AAC AT T GAG CG G 

>RXA02550 

G T G AC T AC AG AC AAG C G C AAAAC C T C T AAG AC C ACC G AC ACC G C C AAC AAG G CTGTGGGC 
GCGGATCAGGCAGCGCGTCCCACTCGGCGAACAACTCGCCGCATCTTCGATCAGTCGGAG 
AAGATGAAGGACGTGCTGTACGAGATCCGTGGCCCGGTGGCCGCGGAGGCGGAACGCATG 
GAGCTTGATGGGCATAACATCTTAAAGCTCAACACGGGAAATCCAGCCGTGTTCGGATTC 
GATGCCCCCGACGTGATTATGCGTGACATGATCGCCAACCTTCCAACTTCCCAAGGGTAT 
TCCACCTCCAAAGGCATTATTCCGGCCCGGCGAGCAGTGGTCACCCGCTACGAAGTTGTG 
CCCGGATTCCCCCACTTCGATGTTGATGATGTGTTCTTAGGCAACGGTGTCTCAGAACTA 
ATCACCATGACCACCCAAGCACTCCTCAACGACGGCGATGAAGTTCTTATCCCCGCACCG 
GACTACCCACTGTGGACTGCCGCAACCTCCCTGGCTGGTGGTAAGCCTGTGCACTACCTC 
T G T GAT GAG G AAG AT G AC T G G AAC C CAT C C A T C G AAG AC AT C AAG T C C AAAA T C T C A GAG 
AAAAC C AAAGC TATTGTGGTGAT C AAC C C C AAC AAC C C C AC G G G AGC T G T C T AC C C G C G C 
CGGGTGTTGGAACAAATCGTCGAGATTGCACGCGAGCATGACCTGCTGATTTTGGCCGAT 
GAAATCTACGACCGCATTCTCTACGATGATGCCGAGCACATCAGCCTGGCAACCCTTGCA 
CCAGATCTCCTTTGCATCACATACAACGGTCTATCCAAGGCATACCGCGTCGCAGGATAC 
CGAGCTGGCTGGATGGTATTGACTGGACCAAAGCAATACGCACGTGGATTTATTGAGGGC 
CTCGAACTCCTCGCAGGCACTCGACTCTGCCCAAATGTCCCAGCTCAGCACGCTATTCAG 
GTAGCTCTGGGTGGACGCCAGTCCATCTACGACCTCACTGGCGAACACGGCCGACTCCTG 
GAACAGCGCAACATGGCATGGACGAAACTCAACGAAATCCCAGGTGTCAGCTGTGTGAAA 
C C AAT GGG AGC T CT AT AC GCGT T CCCCAAGC T CG ACC CC AAC GTGTACGAAATCCACG AC 
GACACCCAACTCATGCTGGATCTTCTCCGTGCCGAGAAAATCCTCATGGTTCAGGGCACT 
GGCTTCAACTGGCCACATCACGATCACTTCCGAGTGGTCACCCTGCCATGGGCATCCCAG 
TTGGAAAACGCAATTGAGCGCCTGGGTAACTTCCTGTCCACTTACAAGCAG 

> RX A 0 2 5 5 0 - do wn s t r e am 
TAGTAGTTGTTAGGATTCACCAC 

>RXA0255 9-upstream 

TTAGTCCTCTATGGCAGCAAGCCTGCCAGAGGAGCCTATCCAGCACTAGACCCCAACTAG 
AAC C C AAC C CC AAAAC C AG AAAAC A C T AAG C T C G T GAG AC 

>RXA0255 9 

ATGATTCCTGTTCTCATCGACTGCGACACCGGCATCGACGACGCCCTCGCCCTGATCTAC 
CTGGTTGCTTTGCATAAACGTGGTGAAATCCAACTTTTTGGAGCAACGACCACCGCAGGA 
AATGTTGATGTGAAACAAACCGCCATCAATACCAGGTGGGTGTTGGATCAGTGTGGATTA 
GCGGACATCCCGGTCCTCGCAGGACAACCTGAACCAAAGCACGTGCCGCTAGTGACTACT 
CCAGAAACACACGGCGACCATGGCCTTGGTTATATAAACCCAGGTCACGTCGAAATTCCA 
GAAGGTGACTGGAAGCAGCTGTGGAAAGAACACCTCAGTAACCCAGAAACTAAGCTGATT 
GTCACCGGGCCCGCCACCAACCTTGCGGAATTCGGGCCAGTGGAAAACGTCACGCTGATG 
GGTGGCACCTACCTTTATCCAGGCAACACCACTCCAACGGCAGAATGGAATACCTGGGTT 
GATCCACACGGAGCTAAAGAAGCATTCGCGGCAGCCCAAAAGCCCATTACGGTGTGTTCC 
TTGGGCGTGACCGAGCAGTTTACGCTGAACCCGGACATCCTTTCTACACTTATCAACACG 
CTTGGCAGCCAACCCATCGCAGAGCATTTACCTGAGATGCTGCGCTTTTACTTTGAATTT 
CACGAAGTGCAGGGCGAAGGTTACCTTGCTCAAATTCATGACCTGCTGACCTGCATGATT 
GCCTTGGATAAAATCCCATTTTCAGGCCGTGAAGTAACCGTGGACGTGGAGGCTGATTCG 
CCCTTGATGCGTGGCACCACTGTTGCAGATATTCGCGGACATTGGGGCAAGCCAGCTAAC 
GCATTTCTTGTGGAAACCGCAGACATTGAGGCCGCCCACGCGGAACTTCTAAGAGCAGTG 
GAA 

>RXA0255 9-downstream 
TGAAATAATCCGGTGCTGATGCA 
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>RXA02 622-upstream 

ATCAAGCAGGTTGAGCGTAAACTCATTGTAGAAGTCCTGAACAGCGTGGAATTTTCGCGT 
CAGGGTGGCGTACAACTCAACTGGAGAGGCTAAATCCTTC 

>RXA02 622 

ATGAGCGATGATCGTAAGGCAATTAAACGCGCACTAATTAGCGTGTATGACAAGACTGGC 
CTGGAGGATCTAGCCCAGGCACTTCACCGCGAGAACGTGGAAATTGTTTCCACCGGATCC 
ACTGCGGCGAAGATTGCTGAGCTTGGTATTCCTGTTACCCCGGTTGAGGAGCTCACCGGT 
TTCCCTGAGTGCCTTGAGGGCCGTGTGAAGACACTGCACCCTAAGGTTCACGCTGGCATC 
TTGGCGGACACCCGCAAGGAAGACCACCTGCGTCAGCTCAAGGAACTTGAGGTCGCCCCA 
TTCCAGCTTGTCGTGGTGAACCTGTACCCATTTGCTGAGACCGTTGCGTCCGGCGCCGAT 
TTCGATGCTTGCGTTGAGCAGATCGACATCGGAGGCCCATCCATGGTTCGTGCTGCGGCA 
AAGAACCACCCATCTGTCGCTGTGGTTGTTTCACCGAACCGCTACGAGGATGTCCAGGAA 
GCTTTGAAGACCGGTGGATTCTCCCGCGCGGAGCGCACCAAGTTGGCTGCTGAGGCTTTC 
CGCCACACCGCAACCTACGATGTCACCGTTGCAACCTGGATGAGCGAGCAGCTGGCTGCC 
G AAG AT T C T GAG AC T GAG TTCCCAGGTTGGATC GGC AC C AC C AAC AC CTTGTCCCG C AG C 
TTGCGTTACGGTGAGAACCCTCACCAGTCTGCAGCTTTGTACGTGGGCAACACCCGCGGA 
CTTGCACAGGCTAAGCAGTTCCACGGCAAGGAAATGAGCTACAACAACTACACCGATTCT 
GATGCTGCATGGCGTGCAGCGTGGGATCACGAGCGTCCTTGTGTAGCTAT CATCAAGCAT 
GCAAACCCTTGTGGCATTGCTGTTTCTGATGAGTCCATCGCAGCGGCACACCGCGAGGCA 
CACGCATGTGACTCTGTGTCCGCATTCGGTGGCGTCATCGCGTCCAACCGTGAAGTCAGC 
GTTGAGATGGCTAACCAGGTTGCAGAGATCTTCACTGAGGTCATCATCGCTCCTTCCTAT 
GAAGAGGGCGCTGTGGAGATCCTGAGCCAGAAGAAGAACATCCGTATTCTTCAGGCTGAA 
GCACCTGTGCGTAAGGGCTTTGAGTCCCGTGAGATCTCCGGCGGTCTGCTTGTTCAGGAA 

CGCGACTTGATCCACGCTGAGGGCGACAACTCCGCAAACTGGACTCTTGCTGCCGGCTCT 
GCTGTTTCTCCTGAGGTTCTGAAGGACCTGGAGTTCGCGTGGACTGCAGTTCGTTCCGTG 
AAGTCCAACGCAATTCTGTTGGCTAAGAACGGCGCTACCGTTGGCGTTGGCATGGGACAG 
GTCAACCGCGTTGACTCTGCTCGCTTGGCTGTCGACCGTGCAGGTGCAGAGCGCGCTACC 
GGTTCCGTTGCTGCTTCCGATGCGTTCTTCCCATTCGCTGATGGCTTTGAGGTTCTCGCT 
GAGGCTGGCATCACTGCTGTTGTGCAGCCTGGTGGATCCATTCGCGACAACGAGGTCATT 
GAGGCAGCCAACAAGGCTGGCGTGACCATGTACCTGACTGGTGCGCGACACTTCGCTCAC 

>RXA02 622-downstream 
TAAAGT T T TT AAAGAT T T CGCTT 



>RXA02 623-upstream 

AA T C C T G AAG AG G AAG AAT C C G AC G AAG AAAT T G AG AC AG AAAC T GAG G C T G AAG AAAC C 
AATGATGGTTCCGAGGCCGAAGACCGTTAACATATCTGTT 

>RXA02 623 

GTGAATTCTGACTCTACGACCACCATTGTCGTGCTAGCTTCCGGAACAGGCACCCTCCTT 
CAGTCACTCATTGAAGCGCAAGGTACCTATTCGATCGTGGGCGTTGTCTCTGACGTCGAA 
TGCCCTGCACTTTCCAGAGCCGCAGATGCAGGTATTGATACTGCAGTTGTTCCGCTTGGA 
AAAGAT CGTGCACAGTGGAACCACGAGCTTGCAGACGCAGTTGCAGTAAGCGACCCAGAT 
TTGGTGGTCTCTGCGGGATTCATGAAAATTTTGGGCGAAGGTTTCCTCTCAAGGTTCCCG 
TCCCGCATCATCAACACCCACCCAGCTTTATTGCCTTCTTTCCCTGGTGCCCACGCGGTT 
CGCGATGCTTTGGCATACGGTGTGAAAGTGTCAGGTTCGACAGTTCACCTTGTCGATGCT 
GGTGTGGATACCGGCCCAATTATTGCTCAACGAGCAGTGCCGGTAGAAGTGAATGATGAT 
G AAT C C AG C C T G CAT G AAAG AAT C AAG C AG G T T GAGC G T AAAC T CAT T GT AGAAG T C C T G 
AACAGCGTGGAATTTTCGCGTCAGGGTGGCGTACAACTCAACTGGAGAGGC 

>RXA0 2 6 2 3 - do wn s t r e am 

T AAAT CC T TC AT GAGC GAT GAT C 

>RXA02 62 9-ups tream 

TACCTCGCAGAGCCGGGAGGTAGAGGTTACTCTGACGAGTGAGTAGGTTTAAAAGAGTTA 
AT C T G CAT C T AAT C AAG TAG C C AAG TAT GAG T GAG G AAC A 

>RXA02 629 

AT GAG C AAG GATCCATTGG G AAG T C T T AC C GAT GT T G TAG AC AC AC GAG TTCCGCTTCCG 
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GATGTTGAACCGGATCCGGAGTTCCTGAAGGCTACGGAAAAAGAATTCCACATGGCATCC 
CAGAAGCGCGCTCTTGTTGTCCTGGTGGGCGATCATGTCGCTGAGGCAGATGGGACTGGC 
CGTTTGGTTACGGAGCTGCTCTTAGAGTCTGGCTTCAACGTGGACGCTGTGGTCAGCGTG 
AAGTCTAAGAAGTCTCAGATTAGGCAAGCTATTGAAACCGCAGTTGTTGGCGGCGCTGAC 
CTTGTGCTGACCATCGGCGGAGTGGGCGTTGGTCCTCGGGATAAAACTCCTGAGGCAACC 
AGCGCTGTGTTGGACCAGGACGTCCCAGGAATCGCGCAGGCGCTTCGTTCCTCCGGTTTG 
GCCTGTGGCGCGGTGGATGCAAGTGTTTCCCGAGGCGTAGCGGGCGTATCCGGCTCAACC 
GTGGTGGTCAACCTCGCTGAGTCTCGTTCGGCAATTCGTGATGGCATGGCAACTCTGACA 
CCGTTGGTTGATTTTGTTGTAGATCAGCTTCGCACTTCCGTGGTT 

>RXA02 62 9-downstream 
TGAGTTGGTCGGGTGTGAGTAGA 

>RXA02 64 5 -upstream 

GATACAGCTCCTTGATGGAGTGAATAAATTCGCGAGCCTGCTCCTGATCTTGCACACGCG 
TGATATAGGTCAGAAATCGCGAGCGCTTGATCTCTAGTTC 

>RXA02 64 5 

ATGCTCAAAGACTTGACCGGCCTGAGGGAGTTGGTATTGCGTGAGATGTGCCATAGCATC 
TCACATCTTAGCTCGCCAACCGGCAGCATTTTCACTAGCCTGGTGGCCATGTTGACCTCG 
CAAAGCTTTTCAGTGTGGGCTCCACTTCCCCACGATGTACATCTGATCCTCAACGGCGAA 
ACCCTCCCCATGCACAAAACGGAGGGCAGCTGGTGGCGCGCCGAGATCGCGCCCAAGGCC 
GGCGATCGTTACGGTTTTTCGCTTTTCGACGGCTCCTCCTGGTCAAAAACCCTCCCCGAT 
CCCCGCTCCACATCTCAACCAGACGGGGTTCATGGTTTAAGTGAAGTCTCCGATGATTCC 
TATCTGTGGGGTGACCAGCAGTGGACTGGCCGAATTCTCCCTGGCTCGGTGTTATATGAG 
CTGCATGTGGGCACCTTTAGTGAAGATGGAACGTTTGAGGGAGTCGTCGACAAGCTTCCT 
TATCTGCGCGACCTCGGCGTGACCGCCATCGAACTTTTACCCGTGCAGCCCTTTGGCGGC 
AACCGCAATTGGGGCTACGACGGGGTGCTGTGGCACGCCGTCCATGCAGGCTACGGCGGT 
CCGGCGGGCTTGAAAAAGCTTATCGACGCCTCCCACCAGGCCGGCATCGCCGTCTACTTA 
GACGTCGTGTACAACCACTTCGGCCCCGACGGCAACTACAACGGGCAATTTGGCCCCTAC 
ACCTCTGGCGGCAGCACCGGCTGGGGCGACGTGGTCAACATCAACGGCCATGATTCAGAT 
GAAGTCCGCAATTATATTCTCGACGCCGCACGCCAGTGGTTCGAAGATTTTCACGTTGAT 
GGGCTCCGCCTCGATGCGGTGCATTCTCTCGATGATCGCGGCGCCTATTCCCTACTTGCG 
CAGCTGACCATGGTGGCCGAGGATGTCTCCGCACAAACAGGCATCCCACGCTCATTGATT 
GCAGAATCTGAACTCAATGACCCCAAGTTCGTTACCTCCCGCGAGGCCGGCGGTTTTGGC 
CTGGATGCACAGTGGGTTGACGATATCCACCACGCCCTCCATGCCCTCGTTTCTGGCGAA 
CGCAATGGTTATTACAGCGATTTCGGATCTGTCGACACATTAGCCAAAACCCTGCGTGAA 
GTATTTGAACACACCGGAAACTACTCCACGTACCGCGGACGCAACCACGGCCGCCCTGTG 
CACCCCGATAT CACCCCTGCCTCGCGCTTTGTCACCTACACCACCACCCATGATCAGACC 
GGCAACCGCGCAATCGGCGACCGTCCTTCCACGACTCTCACCCCGGAACAGCAGGTGTTG 
AAGGCAGCCATTATCTACAGCTCGCCGTATACCCCGATGTTGTTTATGGGTGAAGAATTC 
GGAGCCACCACCCCATTCGCCTTCTTTTGCTCCCACACCGACCCCGAGCTCAACCGGCTA 
ACCTCCGAGGGCCGCAAACGGGAATTCGCACGCCTTGGCTGGAACGCCGACGACATCCCC 
TCCCCCGAGCTGGAATCCACCTTCACCTCCTCCAAACTCGATTGGGAGTTCACTGCGGAG 
CAGCGCCGCATCAACGACGCTTACAAGCAGCTGTTGCACCTGCGGCACACCTTGGGCTTC 
TCCCAACCAAACTTGCTCACACTCGAGGTTGAGCACGGCGAGAACTGGCTATCGATGGCC 
AATGGTCGCGGCCGAATTCTGGCGAATTTCTCCGACGACACCATCACCGTCCCGCTTGGC 
GGCGAGCTGATTTACAGCTTCACTTCCCCCACCGTCACCGACACCTCCACAACCCTTCAG 
CCGTGGGGCTTTGCGATCCTGACCCGAAAC 

>RXA02 64 5-downst ream 

T AGAAAAAGGC C AC C T C GAT T G A 



> RX A 02646- up stream 

TTGGAAATAAAACCTATGCCAAAGTAGGTGCAATTCTAGGAGAAGATTACACTAGTCAAC 
CATGAGTGAAACATACGTGTCTGAGAAAAGTCCAGGAGTG 

>RXA02 64 6 

ATGGCTAGCGGAGCGGAGCTGATTCGTGCCGCCGACATTCAAACGGCGCAGGCACGAATT 
TCCTCCGTCATTGCACCAACTCCATTGCAGTATTGCCCTCGTCTTTCTGAGGAAACCGGA 
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GCGGAAATCTACCTTAAGCGTGAGGATCTGCAGGATGTTCGTTCCTACAAGATCCGCGGT 
GCGCTGAACTCTGGAGCGCAGCTCACCCAAGAGCAGCGCGATGCAGGTATCGTTGCCGCA 
TCTGCAGGTAACCATGCCCAGGGCGTGGCCTATGTGTGCAAGTCCTTGGGCGTTCAGGGA 
CGCATCTATGTTCCTGTGCAGACTCCAAAGCAAAAGCGTGACCGCATCATGGTTCACGGC 
GGAGAGTTTGTCTCCTTGGTGGTCACTGGCAATAACTTCGACGAAGCATCGGCTGCAGCG 
CATGAAGATGCAGAGCGCACCGGCGCAACGCTGATCGAGCCTTTCGATGCTCGCAACACC 
GTCATCGGTCAGGGCACCGTGGCTGCTGAGATCTTGTCGCAGCTGACTTCCATGGGCAAG 
AGTGCAGATCACGTGATGGTTCCAGTCGGCGGTGGCGGACTTCTTGCAGGTGTGGTCAGC 
TACATGGCTGATATGGCACCTCGCACTGCGATCGTTGGTATCGAACCAGCGGGAGCAGCA 
TCCATGCAGGCTGCATTGCACAATGGTGGACCAATCACTTTGGAGACTGTTGATCCCTTT 
GTGGACGGCGCAGCAGTCAAACGTGTCGGAGATCTCAACTACACCATCGTGGAGAAGAAC 
CAGGGTCGCGTGCACATGATGAGCGCGACCGAGGGCGCTGTGTGTACTGAGATGCTCGAT 
CTTTACCAAAACGAAGGCATCATCGCGGAGCCTGCTGGCGCGCTGTCTATCGCTGGGTTG 
AAGGAAATGTCCTTTGCAGCTCGCTCTGTCGTGGTGTGCATCATCTCTGGTGGCAACAAC 
GATGTGCTGCGTTATGCGGAAATCGCTGAGCGCTCCTTGGTGCGCCGCGGTTTAAAGCAC 
TACTTCTTGGTGAACTTCCCGCAAAAGCCTGGTCAGTTGCGTCACTTCCTGGAAGATATC 
CTGGGACCGGATGATGACATCACGCTGTTTGAGTACCTCAAGCGCAACAACCGTGAGACC 
GGTACTGCGTTGGTGGGTATTCACTTGAGTGAAGCATCAGGATTGGATTCTTTGCTGGAA 
CGTATGGAGGAATCGGCAATTGATTCCCGTCGCCTCGAGCCGGGCACCCCTGAGTACGAA 
TACTTGACC 

>RXA0264 6-downstream 

T AAAC AT AG C T G AAGG C C AC C T C 

>RXA02 64 8 

GACGCACCGGACTTGGCAGAAGCATGGGATCAGATCAACCCAGAGCCAAGCGTGAAGGAT 
TACTTGGACTGGATCGGTACACGCATCGATGCCATCAACAGTGCAGTGAAGGGCCTTCCA 
AAGGAACAGACCCGCCTGCACATCTGCTGGGGCTCTTGGCACGGACCACACGTCACTGAC 
ATCCCATTCGGTGACATCATTGGTGAGATCCTGCGCGCAGAGGTCGGTGGCTTCTCCTTC 
GAAGGCGCATCTCCTCGTCACGCACACGAGTGGCGTGTATGGGAAGAAAACAAGCTTCCT 
GAAGGCTCTGTTATCTACCCTGGTGTTGTGTCTCACTCCATCAACGCTGTGGAGCACCCA 
CGCCTGGTTGCTGATCGTATCGTTCAGTTCGCCAAGCTTGTTGGCCCTGAGAACGTCATT 
GCGTCCACTGACTGTGGTCTGGGCGGACGTCTGCATTCCCAGATCGCATGGGCAAAGCTG 
GAGTCCCTAGTAGAGGGCGCTCGCATTGCATCAAAGGAACTGTTC 

>RXA02 64 8-downstream 
TAAGCTAGACAACGAGGGTTGCT 

>RXA02 653-upstream 

AGACAGAGTGTTAGTGCGTGGGGCAGCTCTCACTTTCATCGACATCACTCGAGTATGCTC 
AC CGGCCGTATT C A T T C C AAT AAC C C G CAC AG G G AAAC T A 

>RXA02 653 

ATGATACCGAAGCCCGACGTGACCGACTTATATTTAGAGGACCTCTTAAATGAGGGTTCG 
GAAAAGATTCGGTCCGCCAAGGATCTTTCCGAACTTAGGACAGTTCTAAAAGAGGTTTCC 
T C C C AAAT T C AG G AAC G AGC T G G G AAAAAAG AT G AAG AAT G GG G AAT GG G G GCC AC T T G G 
CGGGAGCTGTACCCCAGCATCGTGGAACGCGCTTCCTACGAAGGGCGTGACAGCCTAATC 
GGATTTGATCACTTAGCCCGGGAAATGGAAAGATTAGCCTTCGGCCCACCATCCGAAAGT 
TTTGAATACCTCCAAGAACTCGTAAAATCCGGAGTGGTAGACATCACTCACCTGCATCGT 
GGCCGGGAACCAC T GACAGAT T T AGT T CGT GAAC T T GAAAT AACT G T GGT G AT AGAC GCT 
GTTCTTCCCCCGCCGGGAGTAGTGCCAGGCACATTGGTGCACAATTTGGTAAAAGAGGGA 
TATGCCAGAATGCGTCCTGGGACTCGGGGGTTAGATGTAGCGGCTGACGGCACCGTTCAA 
GGGCAACGACATTTGGCTGCAGTCGGACGGATGACGGAAGATGTGGTTTTGGGTAATGAC 
ACATTGTCGCGATCATTACATGACATAATCCCGAAGTGGGCTCGTCGAGTTATCCGCGAC 
GCGAGCACGTATCCCGATAGGGTACATGGTACTCCACCGCTTCCGGCACGGTTGGAACCC 
TGGGCGGAAAAGCTCACTTCAGATCCGGCCACATGCCGCCACCTGATTGAAGAATTCGGG 
AGTCCTGTGAATGTACTCCATTCAGGTTCTATGCCTCGTAATATAAATGAGTTGGTTGAC 
GCCGGCATTCAGATGGGGGTGGATACTCGAATATTTTTTGCCCGCAAAGCGAATAAGGGT 
CTTACCTTCGTTGATGCCGTTAAAGACACCGGTCATGGTGTAGATGTAGCCAGTGAACGA 
GAGTTATCTCAGGTGCTTAATCGTGGAGTCCCAGGAGAGCGGATCATTCTATCCGCAGCT 
ATCAAACCGGACAGACTATTGGCATTAGCGATCGAAAATGGCGTGATCATCTCTGTGGAT 
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TCGCGTGATGAATTAGATCGCATTTCGGCTTTGGTTGGTGACCGCGTTGCACGAGTTGCG 
CCTAGAGTAGCTCCAGATCCTGCAGTCTTACCTCCAACTAGATTTGGTGAGCGTGCTGCA 
GACTGGGGTAATCGGCTTACCGAGGTGATACCCGGCGTGGATATTGTGGGTCTTCACGTT 
CACCTCCATGGCTATGCTGCAAAAGACCGTGCTCTGGCTCTGCAGGAATGTTGCCAACTC 
GTCGATTCTCTCAGAGAATGCGGGCATTCCCCACAGTTTATTGACCTTGGAGGAGGGGTG 
CCTATGAGCTACATTGAATCTGAGGAAGATTGGATCCGTTATCAATCCGCTAAATCTGCG 
ACTTCAGCCGGGTATGCCGAATCCTTTACGTGGAAAGACGATCCGTTATCTAATACGTAC 
CCGTTCTATCAGACCCCAGTGCGCGGTAATTGGTTGAAAGACGTGCTTTCTAAGGGGGTA 
GCTCAGATGCTCATTGACCGGGGATTGCGGTTACACATAGAGCCTGGTCGAAGTTTACTA 
GATGGGTGTGGCGTCACTCTTGCCGAAGTTGCTTTTGTGAAAACCCGAAGTGACGGGTTG 
CCTCTAGTGGGACTGGCTATGAACCGAACGCAGTGCCGGACTACATCCGATGATTTTCTC 
AT T GAT C C C C T G CAT AT C AC T G AC GG T GAT G T AG GC GAG G AAAT CG AAG CAT AT C TAG T G 
GGTGCCTACTGCATCGAAGATGAGCTGATTTTACGCCGGCGAATCCGCTTCCCGAGAGGA 
GTCAAACCAGGAGATATCATCGGAATTCCTAACACCGCAGGATACTTCATGCATATCTTG 
GAAAGTGCATCGCACCAAATCCCGTTGGCGAAAAATGTAGTGTGGCCGGAGGGGCAGTTA 
GACGATATCGATGCGGAT 

>RXA02 653-downstreara 

T AAG AC AT AAC CAT T C GC TAAT C 

>RXA02 658-upstrearn 

ATGAATAAAATTCCGGGTGCAGTGACCGTAGGTGAGGTAAACGCGGTTAGAGTCGAATGA 
G AGT T T GAT AC T T T C T T T CG AC T T T T AGAT T GGAT T T T C A 

>RXA02 658 

ATGAGCCAGAACCGCATCAGGACCACTCACGTTGGTTCCTTGCCCCGTACCCCAGAGCTA 
C T T GAT G C AAACAT C AAG C GT T C T AAC GG T GAGAT T GGG GAG GAG G AAT T C T T CC AG AT T 
CTGCAGTCTTCTGTAGATGACGTGATCAAGCGCCAGGTTGACCTGGGTATCGACATCCTT 
AACGAGGGCGAATACGGCCACGTCACCTCCGGTGCAGTTGACTTCGGTGCATGGTGGAAC 
TACTCCTTCACCCGCCTGGGCGGACTGACCATGACCGATACCGACCGTTGGGCAAGCCAG 
GAAGCAGTGCGTTCCACCCCTGGCAACATCGAGCTGACCAGCTTCTCTGATCGTCGCGAC 
CGCGCATTGTTCAGCGAAGCATACGAGGATCCAG TATCTGGCATCTTCACCGGTCGCGCT 
TCTGTGGGCAACCCAGAGTTCACCGGACCTATTACCTACATTGGCCAGGAAGAAACTCAG 
AC G GAT G T T GAT C T G C T G AAG AAG G GC AT G AAC G C AG C G G GAG C T AC C G AC GGCTTCGTT 
G C AG C AC T AT C C C C AG GAT C T G C AGC T C G A T T G AC C AAC AAG T T C T AC G AC AC T GAT G AA 
GAAGTCGTCGCAGCATGTGCTGATGCGCTTTCCCAGGAATACAAGATCATCACCGATGCA 
GGTCTGACCGTTCAGCTCGACGCA 

>RXA02 68 7 -upstream 

CAAAACCATGCTCGGCGGGGGAGAGTTGGGCCAAGCGGTTCGCTAATTGAGCAACAGACA 
TGGACACCCACCTTAGTTCGGCGGGTTAAGCTGTGTAACC 

>RXA02687 

ATGAGCGACGCACCAACTGTTGTGGCCTATTTGGGGCCTGCCGGAACCTTCACCGAAGAA 
GCCCTCTACAAATTTGCCGACGCCGGCGTATTCGGCGACGGTGAGATCGAGCAGCTACCA 
GCCAAATCGCCACAAGAAGCTGTCGACGCCGTCCGCCACGGCACCGCCCAGTTCGCGGTG 
GTCGCCATCGAAAACTTCGTCGACGGCCCCGTCACCCCCACCTTCGACGCCCTTGACCAG 
GGCTCCAACGTGCAAATCATCGCCGAAGAAGAACTCGACATCGCCTTTTCCATCATGGTC 
CGGCCAGGGACTTCGCTTGCCGACGTCAAAACCCTCGCCACCCACCCGGTTGGGTACCAA 
C AAGT G AAAAAC T G GAT GG C AAC C AC CAT T C C G G AC GC CAT G TAT C T T T C AGC AAG C T CC 
AACGGCGCCGGCGCACAAATGGTTGCCGAAGGAACCGCCGACGCAGCCGCAGCGCCCTCC 
CGCGCAGCCGAACTCTTCGGACTGGAACGCCTTGTTGATGATGTCGCCGACGTCCGTGGC 
GCCCGCACCCGCTTCGTTGCTGTCCAAGCCCAAGCAGCCGTTTCCGAACCGACCGGCCAC 
GACCGCACCTCCGTCATTTTCTCCCTACCGAATGTGCCAGGCAGCCTCGTGCGCGCCCTC 
AACGAATTCGCCATCCGCGGCGTTGACCTCACCCGCATCGAATCCCGCCCCACCCGCAAA 
GTCTTCGGAACCTACCGCTTCCACCTGGACATATCCGGACATATCCGCGATATCCCCGTC 
GCCGAAGCCCTCCGCGCACTCCACCTCCAAGCCGAAGAACTCGTCTTCGTCGGCTCCTGG 
CCCTCCAACCGTGCGGAAGACAGCACGCCCCAAACCGACCAACTAGCTAAGCTACACAAG 
GCGGACGAATGGGTTCGCGCAGCAAGCGAAGGAAGGAAACTTAAC 

>RXA02 68 7 -downs t ream 
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TAGCCATGGCCGGCCGGATTATT 
>RXA02 717-upstream 

AGGCATGTCCCTAACGAACATCCCAGCCTCATCTCAATGGGCAATTAGCGACGTTTTGAA 
GCGTCCTTCACCCGGCCGAGTACCTTTTTCTGTCGAGTTT 

>RXA02717 

ATGCCACCCCGCGACGATGCAGCTGAAGAGCGTCTTTACCGCGCAGCAGAGGTCTTCCAT 
GACCTCGGTGCATCGTTTGTCTCCGTGACTTATGGTGCTGGCGGATCAACCCGTGAGAGA 
ACCTCACGTATTGCTCGACGATTAGCGAAACAACCGTTGACCACTCTGGTGCACCTGACC 
CTGGTTAACCACACTCGCGAAGAGATGAAGGCAATTCTTCGGGAATACCTAGAGCTGGGA 
TTAACAAACCTGTTGGCGCTTCGAGGAGATCCGCCTGGAGACCCATTAGGCGATTGGGTG 
AGCACCGATGGAGGACTGAACTATGCCTCTGAGCTCATCGATCTTAT TAAGTCCACTCCT 
GAGTTCCGGGAATTCGACCTCGGTATCGCCTCCTTCCCCGAAGGGCATTTCCGGGCGAAA 
AC T C T AGAAGAAG ACAC C AAA T AC AC T C T GG C GAAGCT GC GT G GAG G GG C AGAG T AC T C C 
ATCACGCAGATGTTCTTTGATGTGGAAGACTACCTGCGACTTCGTGATCGCCTTGTCGCT 
GCAGACCCCATTCATGGTGCGAAGCCAATCATTCCTGGCATCATGCCCATTACGAGCCTG 
CGGTCTGTGCGTCGACAGGTCGAACTCTCTGGTGCTCAATTGCCGAGCCAACTAGAAGAA 
T C AC T T GT T C GAG C T G C AAACG GC AAT GAAGAAGC GAAC AAAG AC G AG AT C C G C AAG GT G 
GGCATTGAATATTCCACCAATATGGCAGAGCGACTCATTGCCGAAGGTGCGGAAGATCTG 
CACTTCATGACGCTTAACTTCACCCGTGCAACCCAAGAAGTGTTGTACAACCTTGGCATG 
GCGCCTGCTTGGGGAGCAGAGCACGGCCAAGACGCGGTGCGT 

>RXA02 7 1 7 -downstream 
TAAGCCCTCTTAGGAATCATGAA 

>RXA02754 

CCCACAAACACCAAGATTGTGGTCTCCTCCGACCTGGATGAATTCGCCATCGCGGGTCTT 
CGCGGCGAACCAGTTGACGTCTTTGGCGTTGGCACCTCCGTTGTCACAGGTTCTGGCGCA 
CCAACCGCTGGCCTCGTGTACAAGATCGGGGAAGTTGCCGGTCACCCTGTGGCCAAGCGT 
TCCCGAAACAAGGAAAGCTACGGTGGTGGCAAGAAGGCTGTGCGCACCCACCGCAAGTCC 
GGTACCGCAATCGAAGAAATCGTCTACCCATTCAATGCCGAAGCACCAGATACTGGAAAG 
CTCGACACTTTGAGCCTGACCATCCCATTGATGCGCGACGGTGAAATCGTTCCAGGTTTG 
CCTACTTTGGAAGATTCCCGAGCGTATTTGGCCAAGCAATTGGTCTCTTTACCATGGGAA 
GGCCTTGCACTGTCTCGCGATGAGCCTGTTTTGCACACTCGTTTCGTGGGTTTCCCGCCG 
GCCGCT 

>RXA02 75 4 -downstream 

T AG ACAAT TCGGTCT C AC CAAAC 

>RXA02758-upstream 

AAGGCGTTGGCTGGTTTGGATGCGTCGGTGATCGATGAGGTCGCTGCCGCTATTGAGCTG 
ACCCTTGGTGCGCGCACCACGATCCGTACGGTTGAACCGC 

>RXA02758 

ATGGGTTACCAGACCGCTGTTGTTTCCGGTGGTTTCATCCAGGTGTTGGAAGGTTTGGCT 
GAGGAGTTGGAGTTGGATTATGTCCGCGCCAACACTTTGGAAATCGTTGATGGCAAGCTG 
ACCGGCAACGTCACCGGAAAGATCGTTGACCGCGCTGCGAAGGCTGAGTTCCTCCGTGAG 
TTCGCTGCGGATTCTGGCCTGAAGATGTACCAGACTGTCGCTGTCGGTGATGGCGCTAAT 
GACATCGATATGCTCTCCGCTGCGGGTCTGGGTGTTGCTTTCAACGCGAAGCCTGCGCTG 
AAGGAGATTGCGGATACTTCCGTGAACCACCCATTCCTCGACGAGGTTTTGCACATCATG 
GGCATTTCCCGCGACGAGATCGATCTGGCGGATCAGGAAGACGGCACTTTCCACCGCGTT 
C CAT T GAC C AAT GCC 

>RXA027 58-downstream 
TAAAGATTCGTTTCTCGACGCCC 



>RXA02759-upstream 

TCTTACTTCTAAGCTGAATGTGATATTGCGATTAAGCGTTCTGGTTTGCTGCGTCGTTCT 
AAGCGTCTGGT 
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>RXA02759 

GTGCTTCGATTGTATCCCACGTTGATCACTGGTGAGGTCATTGAGATGCTGGCGGCTCAC 
GCGGGCAAGGAAGCTAAAGTTGCGGCAGTTACTGAGCGTGCGATGCGCGGG 

>RXA02 75 9-downstream 
TGAGCTCGATTTCGAGGAGTCTC 

>RXA02 7 68 -upstream 

AGGGGCTAGTTTTACACAAAAGTGGACAGCTTGGTCTATCATTGCCAGAAGACCGGTCCT 
TTTAGGGC C AT AG AAT TCT GAT T AC AG GAGT T GAT CTACC 

>RXA027 68 

TTGTCTTTTGACCCAAACACCCAGGGTTTCTCCACTGCATCGATTCACGCTGGGTATGAG 
C C AG AC GAC T AC T ACG G T T C GAT T AAC A C C C C AAT C TAT GC C T C C AC C AC C T T C G C G C AG 
AACGCTCCAAACGAACTGCGCAAAGGCTACGAGTACACCCGTGTGGGCAACCCCACCATC 
GTGGCATTAGAGCAGACCGTCGCAGCACTCGAAGGCGCAAAGTATGGCCGCGCATTCTCC 
TCCGGCATGGCTGCAACCGACATCCTGTTCCGCATCATCCTCAAGCCGGGCGATCACATC 
GTCCTCGGCAACGATGCTTACGGCGGAACCTACCGCCTGATCGACACCGTATTCACCGCA 
TGGGGCGTCGAATACACCGTTGTTGATACCTCCGTCGTGGAAGAGGTCAAGGCAGCGATC 
AAGGACAACACCAAGGCTGATCTTGGTGGAAACCCCAACCAACCCAGCACTTTGGCATTA 
CCCGACATCGAAGCAGTNTGCAAAACTTCACCCGAAAGGCACCAACCCCAAGCTTGTTGT 
T T GAC AAC AC C T T C GC AT T C C C CAT AC C T GC AGC AN C CACT T AAAAN T T NNG NGCAC AC G 
CAG 

>RXA027 71-upstream 

GTTTGTGATAGATCGCACAGTCGGTAACGTTGTTGTTAATACAGACCTAGCCGGTATCGG 
AT G G AACAT GG AC CGTTGGTC C AG AAGT GAG G AAT AAG T A 

>RXA027 71 

G T GAG C G AAC AAG C TCT AAG C AC C T T C GAC AG G G C AC G T GAG G CC C T G G AC AAG AAAAC C 
CGATATGTGCAGGATTTCCCAGAAAAAGGTGTGCTTTTTGAAGACCTCACCCCGGTGTTG 
GGCGATGCAGAATCATTTGTGGCCGTGGTGGACGCCATGGCTGAAGCTGCAGAAAAACTG 
AATGCAGAAATCATCGGTGGCTTGGATGCGCGAGGATTCCTCCTCGGATCTGCTGTCGCT 
TACAAACTCGGCCTAGGTGTGCTGGCTATCCGCAAGAAGGGAAAGCTCCCCCCACCTGTG 
G T GAC C C AG GAG TAT G AAC T T G AAT AC G G C AC T G C AGC AC T C GAG C T G C C CAG T G AAG G A 
ATCGACATTGCTGGTAAAAACATCGTTTTGATCGACGATGTGCTGGCAACCGGCGGCACC 
TTGGGCGCTGCACGTAAACTAATTGAATCGTGTGACGGACATGTTTCCGGATATGTTCTT 
GCCATTGAGGTCCCAGGCCTCGGCGGTAGGGATAATCTTGGTGATAGGCCCGTCATTGTG 
G T C AG AGAT C C T CAG 

>RXA02771-downstream 
TAG AAG GAT C G AAAG AAAG G C GG 

>RXA02 7 72 -upstream 

CAT T G T G G T CAG AG AT C CT CAG TAG AAG GAT C G AAAG AAAG G C G G C AG G AAAAT G AG T C T 
GGAGCGCAACACACAAAAATCTTCCATGGGTGTGCGAAGC 

>RXA02772 

ATGTCAGCCAGGCTTGCCCGCAGCCTCACAGGAAACCGCGTTCGCACCAACCCTGTGCTG 
GATCCGCTGCTGAGCATCCACCGGCAATTTCACCCACGCGCCGACGTACAAGTGTTGGAA 
CGTGCATAT GACACCGCGGAACGTCTTCATGATGGTGTGATTCGAAAATCGGGCGATCCG 
TATATTACCCACCCGTTGGCTGTCGCCACCATCGCCGCGGAAATCGGCATGGACACCACC 
ACGCTCGTCGCAGCCTTGTTGCATGACACGGTGGAAGACACCGACTACTCTTTGGACGAT 
CTCACCCGAGATTTCGGAGAAGAAGTTGCCAGGCTTGTCGACGGTGTCACCAAGCTCGAC 
AAAGTCGCACTAGGTGCTGCCGCGGAGGCCGAAACGATTCGCAAAATGATCGTCGCCATG 
AGCCAGGACCCCCGCGTGCTGGTGATTAAAGTGGCCGACCGTTTGCACAATATGCGCACC 
ATGCGGTTCCTGCCGCCGGAAAAGCAAGCTAAAAAAGCACGCCAAACCCTTGAAGTGATT 
GCTCCTTTGGCACACCGCCTGGGCATGGCCAGCGTGAAATGGGAATTGGAAGATCTATCC 
TTTGCCATTTTGTACCCCAAGAAGTACGAAGAGATCGTGCGTCTTGTTGCCGACCGCGCG 
CCCTCTAGAGACCGGTACCTCAAAGAAATTATTGATCAAGTCACCGGTGGCT TGCGCGAA 
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AACAACATCGCGGCAGAAGTGCTTGGTCGNCCNAAGCACTCTGGTCTTTCTTTCAAAAGA 

>RXA02772-downstream 
TGATCGTTCGCGGTCGTGATTTT 

>RXA027 73-upstream 

TCAAAGAAATTATTGATCAAGTCACCGGTGGCTTGCGCGAAAACAACATCGCGGCAGAAG 
TGCTTGGTCGNCCNAAGCACTCTGGTCTTTCTTTCAAAAG 

>RXA02 773 

ATGATCGTTCGCGGTCGTGATTTTGACGATATTTTTGATCTTGTTGGCATCCGCNTCCTG 
GNAGACAACGTGAACAACTGGGTACGCCGCCNTCGGTGTCGTGCACTCCCNGTNCAATGC 
TCTGNCTGGNCGNTTCAAAGACTATATTTCAGCCCCGCGCTT 

>RXA027 90-upstream 

TGGATGCTCG C AC C C GAG C C C T T G AAC C A C AAT C C AC AG AC AC C C AAG AT T T C G AC GAGA 
AGGGAAATTTCCCAGGATGAACCAAATCCGAAACCGCCGG 

>RXA027 90 

ATGGAGCCCGTCTACGTAAAGCGCCGCCAACGGTTTATTGCCGTGACGATCGCTTCACTC 
ATCCTCATTATCGGTGCCATCATCTATATCGGTGTAGCCACCTCAAACCGGACGCCACAT 
GACTATGAAGGCTCCGGAAACGGTGTGGTTCAGCTGGTCGAAATCCCTGAAGGTTCCTCC 
ATATCAGAGCTCGGCCCAGAGTTGGAAGAACGAGATATCGTGGCCACCAACTCAGCGTTC 
CAAACAGCGGCCAGCAACAACCCCAACGCGGGTAGTGTACAGCCAGGTT TCTACCGTCTG 
CAGGAACAAATGAACGCAGCAGCTGCAGTGTCGGCTCTGCTTGATCCAGACAACCAGGTT 
GATCTCCTCGACATTCACGGCGGCGCCACCTTGATGGACGTCACTGTTGTCGGCGGAAAC 
ACCCGCGCGGGAATCTACTCCCAGATCGCAGCCGTGACCTGCACCGAAGGCTCCGCCAAC 
TGCATCACCGCTGAGGATTTGCAGCAGGTTGCCTCCACCGTGTCGCCTGCAGAATTGGGT 
GTCCCAGATTGGGCAATCGCTGCTGTGGAAGCTCGCGGAACTGATCCAAAGCGCCTCGAA 
GGCCTGATCATGCCTGGCCAATACGTGGTGGATCCATCCAACGACGCCCAGGGAATCCTC 
ACCGATCTGATCACGCGATCAGCAAACCATTTCCAAGAAACCGACAT CACGGGCCGTGCA 
GATGCCATCGGACTTACTCCATATGAGCTGGTCACCGCAGCATCTTTAATCGAGCGCGAA 
GCACCAGCAGGAGATTTTGATAAGGTCGCCCGCGTCATCTTGAACCGTCTCGCCGAGCCA 
AT G C AG C T GC AAT T C GAC T CC AC C G T CAAC T AC GGTCTGTCT G AAC AAGAAGT AGC AAC C 
AC C G AC G AAG AC C G T C AG AC C G T C AC C C C AT G G AAC AC T T AC G CC AT G G AC GGCCTGCCA 
CAAAC CC CC AT CGCCGCRG T A T C C AC C G AAGC AC T C C AAG C CAT G GAAAAC C C T G CAG AA 
G GAAAC T G G C T G T AC T T T G T C AC CATC GAC AC CG AT G GAAC C AC C G T G T T CAAC G AC ACC 
T T C GAA GAG C AC G AAG C C GAC AT T GAG C AAG C T T T G AAC AG TGGCGTTC TAG AC AG CAAC 
CGA 

>RXA027 90-downstream 

T AAG G AT C AG C GAAT AAAAT T GG 

>RXA027 91-upstream 

AC CG T G T T C AAC GAC AC C T T C G AAGAG C AC G AAG C CG AC AT T G AGC AAGC T T T GAAC AG T 
GGCGTTCTAGACAGCAACCGATAAGGATCAGCGAATAAAA 

>RXA027 91 

TTGGGTTCTCACATCACTCACCGGGCGGCCGTACTCGGCTCACCCATCGAGCATTCCAAA 
TCCCCAGTCCTCCACAACACCGGCTATAAAGCCCTCGGACTGGACCAATGGGAATACGAC 
CGCTTTGAGTGCACCGGCGACATGCTCCCCGGCATCGTCTCCGGCGCTGATGAAACCTAC 
TGCGGATTCTCCGTCACCATGCCGTCTAAATTCGCAGCTCTTGAATTCGCCGACGAAGTA 
ACCGAACGCGCCTGCGCCATCGGCTCCGCAAACACCTTGCTGCGCACGGCCACCGGATGG 
CGCGCCGACAACACCGACGTCGACGGCATCAGGGGAGCTCTCGGTGAACTCCTCGGCGGC 
GCATCACTGGCCGGCAAACACGCCATCGTCATCGGCTCCGGCGGCACCGCACGCCCCGCC 
ATCTGGGCACTCATCGAAGCCGGGGTCGCCCGGATCACGGTGCTCAACCGCTCCGATCGC 
ACCGCCGAACTGCAAACGCTTTTCGACGAAACCCCCACCACCTTGGCCTACGCCCCGCTC 
GAGCATCTCCACATCGAAGCCGACGTCGTAGTCTCTACAGTGCCCTCCGCAGCAATCGCA 
GGCCTCGAAGACACCCTTGCGATCGCCCCAGTCCTCGACGTCATCTACGACCCCTGGCCA 
ACACCACTCGTAGAAGTCACACGAGCCAAAGGCCTCAAAGCTGTCGGAGGCCACGTCATG 
C T G GC AC AC CAGTC C T AC G GAC AG TTT GAAC AAT T C AC C G GAAT G GAT G C AC C C C G C GAT 
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GCCATGCGTGAGGCTTTGGAAGAGTCTTTAGGCATCTCAGAAGAACAC 

>RXA027 91-downstream 
TAAGTCCCCGCCACCTCCTCAAC 

>RXA0 2801 -ups t ream 

CGACAGGTGAATTCATGCACGTTTGAGTGTCCCGTGTGTGGGGTAATGTTGTCCAAGAGA 
GTGGAAGGAAATGCTGTGGCGGTTGAAAGGAGTGCCTTTC 

>RXA02801 

GTGGGTTTTGATGTGGCCAGGGTTCGGGGGCTTTATACCTCTTTGGGCGATGGCTGGACG 
TACCTTAATTCACATCAAATTCCGCAGGTTCCGGAGCGGGTGGCGTCGGGAGTTGCGGCG 
GCTTTCCGCACGCATGCGCAGATTTCTGAGGTGACGTCGCAGCCGATTGCGGTGGATCAG 
TTGGAGGCTGCTCGCGAGGCAGTTGCGTCGTTGGCGGGTGTGGATCCGGACTGTGTTGTG 
CTGGGTCCCACGAGGCAGTTTTTGGCTCATACATTGGCGCGCGGTTTGGGTGGGTTTGTA 
CGTCGAAAAGCGGGCGTGGTGTTGTCGCGCGCGGACGCGGACTGGCTGACCGCGCCGTTC 
CGCTCCCTCGACGGCGTTTTTAGCTGGGCCGAGCCCGATTTGGGCACCGGCATGCTGCCG 
G AT T GGC AG T AC C AG 

>RXA028 02-upstream 
TCCGCG 

>RXA02802 

ATGGCCATGGAAGCCCTGAAAAT CAT CACCGGCGTGGGCACACCCTTGATCGGAAAACTC 
GGCTACTACTCCTCCCTCGACGGCACCTGGGAATACATCCCCGTCGTCGGTTCGCCGGAG 
GTGCTGGAACGGGTGCTTGGGTCTGCTGGTGTTTCGGGGATTTCTGGCGGTTTTGGTGAG 
GTGCTCGATGTTCCTCGAGTTTCCGCGCTGGTTGACGGCGTTTCGCTCATCGACGTCCGC 
GAACCCTCCGAATTCTCCGCCTACTCCATCCCCGGCGCGCACAACACCCCACTGTCCGCC 
ATCCGCGAAGGCGCCATCCCACCCTCCGTTTCCGCAGGTAAAGAGGTTATCGTCTACTGC 
GCAGCTGGTGTCCGCTCCGCACAAGCCATCGCAATTTTAGAATCCGCAGGCTACACCGGA 
AT GAGCAGCCTCGACGGCGGAATCGAAGGCTGGCTAGATTCCCTAGGG 

>RXA028 02-downstream 
TAAAACCAAGGCGTTGTGCCACC 

>RXA02 8 05-upstream 

TGTGATGGATCAGCTGCGTTTCGGGTGCACTGGACAACCCAGACACCCAGCGT 
>RXA02805 

GTGTTTCCTGGCGTTGTTGACGGCATTTCCCATTACGGCAACTGCCTCGGCCTGCCAAAC 
ATCGGTGGCGAAACCGTCTTCGACGATTCCTACGCAGGTAACCCACTGGTCAACGCACTG 
TGCGTGGGTACCCTCAAGGTGGAAGACCTCAAGCTTGCATTCGCATCCGGCACCGGCAAC 
AAGGTGATCCTGTTCGGTTCCCGCACCGGCCTTGATGGCATCGGTGGCGTGTCCGTCCTG 
GGTTCCGCATCCTTCGAAGAAGGCGAAGAGCGCAAGCTCCCAGCTGTTCAGGTTGGCGAT 
CCTTTCGCAGAGAAGGTACTCATCGAGTGCTGCCTCGAGCTGTACAAGGCTGGCGTCGTG 
GTCGGTATTCAGGACCTCGGTGGCGGCGGACTTGCGTGTGCAACCTCTGAGCTGGCAGCC 
GCAGGCGACGGCGGCATGCGCGTCAACCTAGACAACGTCCCACTGCGCGCAGAGAACATG 
TCTGCAGCTGAAATCCTGGCTTCCGAGTCCCAGGAGCGCATGTGTGCTGTTGTCACCCCT 
GAAAACGTTGAGCGTTTCCTCGAGATCTGTGCAAAGTGGGATGTC 

>RXA02814 

GCCAAAAACCTAGAAGAACACTCCTACGTGGTCAACCACCTGCGCACCATCCTGGAACCA 
CTGTGCTCACAATTCGACGCCCCAACAGTTCCTGAACTGACCAAAACCAACGAAATGTGG 
CACCTCGCAACACCCATCGTTGGCACCCTC7\AGTACCCACACATCACCGCACTAGAACTA 
GCCATACGAACACACCCCACCCCCGCGATCTGTGGCACCCCCACCGACGCCGCCGAAGCC 
CTCATCATCGAAGCGGAATCCCCCCGAAACTTCTACGCCGGAGCAGCCGGCTGGTGTGAC 
TCCACCGGAGACGGCGAATACATGGTAGCCATCCGCTGCGCCGAAGTATCCGAAGACGGA 
ACCTGGGCCAGAGCATGGGCAGGCGGAGGCATCGTCGCCGAATCAGACGCCCAAGAAGAG 
TTTGATGAAACCACCGCGAAGCTCCAAACCATCATGCGCTCGCTTGGTTTG 

>RXA02814-downstream 
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TGAGATGTGGTCTTAAAACACCG 
>RXA0284 3-upstream 

CCCATTGCGCGGAGGTCGCACCCCTTCCGACTTGAACTGATAGGCCGATAGAAATTATTC 
TGGACGTC 

>RXA0284 3 

ATGACTACTGCTTCCGCAACCGGAATTGCAACACTGACCTCCACCGGCGACGTCCTGGAC 
GTGTGGTATCCAGAAATCGGGTCCACCGACCAGTCCGCGCTCACACCTCTAGAAGGCGTC 
GAT G AAG AT C GAAAC G T C AC C CG C AAAAT C G T G AC G AC AAC T A T C G AC AC C G AC G C AG C C 
CCCACCGACACCTACGATGCATGGCTGCGCCTTCACCTCCTCTCCCACCGCGTTTTCCGC 
CCTCACACCATCAACCTAGACGGCATTTTCGGCCTCCTCAACAATGTCGTGTGGACCAAC 
TTCGGACCGTGCGCAGTTGACGGTTTCGCACTCACCCGCGCGCGCCTGTCACGCCGAGGC 
CAAGTTACGGTTTATAGCGTCGACAAGTTCCCACGCATGGTCGACTATGTGGTTCCCTCG 
GGCGTGCGCATCGGTGACGCCGACCGCGTCCGACTTGGCGCGTACCTGGCAGATGGCACC 
ACCGTGATGCATGAGGGCTTCGTGAACTTCAACGCTGGCACGCTCGGCGCTTCCATGGTT 
GAGGGCCGCATTTCCGCTGGCGTCACCGTTGATGACGGCACCGATGTCGGTGGCGGCGCA 
TCTATCATGGGCACCCTGTCCGGCGGCGGCCAGCACGTCATCTCGCTGGGCAAGCGCTGC 
CTGCTCGGCGCCAATTCCGGCTGCGGCATCCCGCTGGGCGACGACTGCATCATCGAGGCC 
GGCCTCTACATCACTGCAGGCACCAAAGTGCTTTTCGACGGCTCCCTCCACAAAGCCTCC 
ACCCTCGCGGGCTCAAACGGCCTCATTTTTAGGCGTGACTCCGTCAGCGGACAAGTTGTC 
G C AG T G C C C AAT AC C AAAG T T G T C G AAC T C AAC AC AGC T T T G C AC T C C AAC 

>RXA02843 - downstream 
TAGTCTTCTTTGTTGAGGGC 

>RXA028 57-upstream 

ATACTTTGTTGGACTGGAAAAGTGGCCGTTTGGTTCCCTCCAAGCCCAAATTCGCCCGCG 
CGGTCTTCTTCTGGGCGGCAATGATTTAACATGTGAAGCT 

>RXA028 57 

ATGGACATCACCATCGTCAACCACCCACTCGTTGCTAGCCGCCTAACCCTGTTGCGCGAC 
GAGCGCAGCGACAACGCAGCTTTCCGTGCAGCAGCCAACGACCTCGGCGCCATGCTGATC 
T AC G AAG CAT C C C GAG AT C T G G AAG T C G AAC AC T T CG AC AC C AAAAC C C C CG T T G CC AT G 
GCTGAAGGTACTCGCCTGAAGCAGCCACCCATCATCGTTCCCATCATCCGTGCAGGTCTC 
GGCATGATCGACCCAGCGCTGTCGATGATTCCGGATGCACAGGTCGGCTTCATTGGCCTT 
GCCCGCGATGAGGAAACCCATGAGCCAGTCCCATACCTTGAGGCGCTGCCACAGGATCTA 
AGCAACCAGCCTGTATTCCTTGTCGATCCCATGCTGGCCACCGGCGGTTCCCTCCTGCAC 
GCGATCCGCCTTCTTGCTGATCGTGGCGCCACCGACAT CACCGCCATCTGCATGGTTTCT 
GCGCAGCCAGGTGTGGACGCATTGGCGGAATCT 

>RXA0287 9 

GAGTTGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGCC 
C T G T G C AC C G T T AAC GG AC A CAT C T ACAG C G CAG G CG AT G AC G AC AT C G AAT T C ACC AT G 
CAAAGTATTTCCAAGCCATTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAG 
GTCTCTGCATCCGTGGCCTTGGAGCCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGAC 
GGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTG 
ATCAACGGCTCCGATTCCACCGTGGAAGACCGCGTGGAAAAAATCCGACACTACTTCTCT 
GAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAAC TCGCCGGC 
GCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAATTACGGCGTCATCGAAGACGAA 
GCCCACGACGCCGTCCTCAGCTACACGCTGCAATGCGCCATCAAAGTAACCACGCGCGAC 
CTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACACACCCAATTACCGGCAAGAAG 
CTTCTCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTAC 
GACGAGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGC 
GGACTCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAAC 
CCCAAAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGC 
CTCCACCTCATGTCCACCGAG 

>RXA02 903-upstream 

ACGAGCTTCCGCTCTGCACAAGCCGCTAGAAGCCCCGCATAGCCCTAATGTAGAGCTCAT 
GCCCATTTGGAATCACAACACCGCATATCGGCCATGGCTG 
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>RXA02903 

GTGTCAAAGCTCAAAGGCTCAAGATCGCTTCTCGACGTCGGCTCCGGCGATCACTCCTTC 
GCCGACCTGGCCGGCCGCCAGGTCGCGCATGTCGATGTCGTGGATCCTCTTATTAATACA 
AC C T T T G AAG AAT T C C AG C C G AC C C AAAG C T AC GAT GC CAT C AC G T T CAT CGCGTCCCTC 
CATCACATGAACGCGGAAGAAGGACTTAACAAAGCAGTCCGAATCCTCAATCCTGGCGGC 
AAGCTCCTCATCGTAGGCCTCGCCAAAAACAAAACCGCCTCCGACTGGATCATCTCCGGA 
C T AC AAG CTTTTCTCTCCC G AC C AAT C AG C C T CAT C AAT AG G GAAC AAC AAAT CTACCCC 
T T CC C T AC C AAAG AAC C C T CA GAGAG T C T C C AC GAAAT ACG AC AAC T C AC C AAG C AG C T C 
CTCCCTCACCGCCGTATTCGCCGTGGAATCCACTTCCGATACCTCCTCGAGTGGACAAAG 
CCT 

>RXA02 903-downstream 
TAAACAGCCCTATAAACCAAAAA 

>RXA02 906-upstream 

TTTGTGGGCAATCTGGTTTTTTCGTAATTGTGTGGGATGAATCTCTTAAAAATTCACATT 
TAGCAGGACAAGCATACTGTTTTAGTTCTATGCTGTGGGC 

>RXA02 906 

AT GAC T C AAA G T G C T C C AG AAT T CAT T GC C AC C G C AG AC C T C G TAG AC AT CAT C G G C G AC 
AACGCGCAAT CATGCGACACTCAGTTTCAAAACCTTGGAGGTGCCACAGAATTCCACGGA 
ATAATAACCACCGTGAAATGCTTCCAAGACAACGCCCTCCTGAAATCCATCCTGAGCGAG 
GATAATCCTGGGGGAGTGCTGGTTATCGATGGCGACGCATCCGTGCACACCGCGCTAGTT 
GGCGACATCATTGCAGGACTTGGAAAAGATCATGGTTGGTCCGGAGTAATTGTCAACGGA 
GCAATTCGAGACTCCGCAGTCATCGGCACCATGACCTTTGGTTGTAAAGCCCTTGGAACC 
AACCCGCGGAAATCCACTAAAACTGGTTCCGGCGAACGAGACGTAGTGGTATCGATTGGT 
GGCATTGACTTCATTCCTGGTCATTACGTCTACGCGGACTCTGACGGAATTATCGTCACC 
GAG GC G C C AAT T AAGC AG 

>RXA02 90 6-downstream 

T AAT T T G T T T T GAC GAC GC AG T A 

>RXN00023-upstream 

GGGATTATGTTGGGGGCCACATCTGAAAATAGTTGCTGGGATCCATCACACCTACGATGC 
G AAAC G G C AC C C AC AC C GC T GAT C T T G AAGG AG AAC C AC C 

>RXN00023 

ATGACGTCGATGAATCTGCCTATTGAGTTGGCTACGCTGTCTGACCAGGCTGTGGACAAG 
GTGCGCTCCTGGCTGGAGTACAGCAAAAAGGAAAGCGTGCCCAATGCCGATGCGAAGCGT 
CTAGCTGCAGTGTTGCAGGATCCTAATGGTTTGGAATTCACGGTTGGTTTCGTGGATCGA 
G T G GT T CG AAC T G AGG AT C GT GAAG C GG C AG C G CAT GC GT T GT AT GAGT T GGG C AAGAT T 
GCTCCGTCGACGATGTCCTTTTTGGATCGGGCGCAGATTCAGGCCGGTTCTTTGGTGGGG 
CGGGCGTTGCCGCAGGTTGTGGTTCCTGCGGCGCGGGCTCGAATCCGGCAGATGGTTGGG 
CACATGATTGTGGATGCCCGCGACAAGCAGTTCGCCAAGGCTGTCGCTGAGATTCAGTCG 
GATGGGCACCGCCTGAACATCAATTTGCTAGGTGAAGCGGTGTTGGGCCGAAAGGAGGCA 
GCGAAGCATTTGGATGACACGGTGCGGTTGTTGCGCCGTCCGGATGTGGAATATGTGTCC 
ATCAAGGTCTCTTCGGTGGCATCGCAGATTTCGATGTGGGGTTTCGAAGACACCGTTAAT 
TATGTTGTGGAACAGCTGACACCTTTATATATAGAGGCCGCGCGGGCGCCGAAAGGCACG 
AAGTTCATCAACCTGGACATGGAGGAATACCGCGATCTGCGCCTGACTATGGAGGTGTTC 
AAGCGGCTGCTCTCCAATCCAGAGCTGCATGAACTAGAAGCCGGAATTGTGTTGCAGGCG 
TACCTTCCCGATGCCCTCGGTGCAATCCAGGACTTGGCGCAGTTCGGCCGCGAGCGCGTC 
AACACAGGCGGGGCGGGCGTTAAGGTTCGCCTGGTCAAGGGTGCTAATTTGCCTATGGAG 
CACGTCCACGCGCAGATCACCGGCTGGCCAGTTGCCACAGAACCTTCCAAACAAGCCACC 
GATGCCAATTACAAGCGCGTCCTCTATTGGACGATGCGCAAAGAAAACATGGAGGGCCTG 
CGCCTGGGCGTTGCCGGCCACAACCTTTTCGACATAGCATTCGCACATTTGCTCTCTGTG 
GAGCGTGGGGTAGCGGACCGTGTGGAGTTCGAAATGCTGCAGGGCATGGCGTCCGATCAG 
GCGCGCGCCGTCAGCGTTGACGTCGGTGAGCTGCTGCTTTACGTACCAGCCGTGCGCCCA 
CAAGAATTCGACGTGGCCATTTCTTACCTCGTGCGCCGCCTCGAGGAAAACGCCGCGAGC 
GAAAACTTCATGTCCGCCATCTTCGACCTCGACGCCGACAACCCGTCCTTCAAGCGAGAG 
GAGAGCCGCTTCCGCGCCTCCATATCTGACCTCGCCACGCTCATCGACGTGCCCGCGCCC 
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G G C C C C AAC C AC AC AC AAGAC CG C AG C AAAG AG AC G C T T C T C G AC GCCCCCCTCGTCC C A 
TTTATCAACGAGCCCGACACCAACCCAGCGCTCATCCAAAACCAACAGTGGGCCACAAAA 
GCCGTCGCCACCGCAGCAGAGCCCGGTTGGTTGGAAAAACAAACAAAGCCGGAGGTGTTG 
GAAGAGGGGGACGTCGACAAGCTAATTAACGATGTGCGCGACGCTGCTGAAGCGTGGGCA 
GCGCGCCCAGCCCGTGAACGCGCTGAGATTTTGTACAAGACCGCCGAGATTTTGCGCGTG 
CGACGCGGACACCTGATCTCAGTGACGGCCGCGGAGGTGGGCAAAGCTGTGGAACAAACC 
GACCCGGAAATCTCTGAAGCCATTGATTTCGCCCGCTACTACGCGCATTTGGCCCTGGAA 
TTGGACGACGTAGACAATGCGGAATTCACCCCAGATCGCGTCGTTGTGGTGACCCCGCCC 
TGGAATTTCCCCATCGCGATCCCCGCTGGATCGACTTTCGCAGCACTCGCGGCGGGCGCT 
GGCGTGATCCACAAACCCTCAAAGCCTAGCCAACATTGCTCCGCTGCAGTGGTCGAAGCC 
CTCTGGGAAGCCGGCGTTCCCCGCGAGGTTCTGCATTGCATTTACCCAGCTAATCGCGAT 
GTTGGATGTGCGTTGATCAGCCATGAACACGTCGACCGCGTCATTTTGACCGGCTCCTCC 
GAGACCGCCGCGATGTTCTCCTCCTGGCGACCAGAACTCACCATCAACGGCGAAACCTCC 
GGCAAAAACGCCATCGTGGTCACCCCATCTGCCGACCGCGACCTCGCCGTCGCCGACCTG 
GTGAAATCCGCCTTCGGCCATGCAGGACAAAAATGTTCCGCAGCCTCCCTCGGCATCTTG 
GTAGGCAGCGTCTACGAATCAGAACGCTTCCGGAAACAGCTGGTAGACGCCGCATCCTCA 
CTCATCGTCGACTGGCCTACCAACCCCTCCGCAACCGTCGGACCACTCACCGAACTCCCC 
AGCGATAAACTCCACCACGCCCTAACCACCCTCGAAGAAGGAGAAAGCTGGCTGCTGAAA 
CCCCGACAACTCGACGACACCGGCCGACTCTGGTCACCCGGCATCAAAGAAGGCGTCAAA 
CCAGGAACCTTCTTCCACCTCACAGAAGTATTCGGACCAGTCCTCGGCCTGATGAAAGCC 
ACCGACCTCAATGAAGCCATCGAATTCCAAAACGGCAACGACTTCGGACTCACCGGCGGA 
CTCCAATCCCTCGACGCCGACGAAGTCCGCACCTGGCTTGACCACGTCGATGTCGGAAAC 
GCCTACGTCAACCGCGGCATCACCGGCGCCATTGTCCAACGCCAATCCTTCGGAGGCTGG 
AAAAAATCCTCCGTCGGCCTCGGATCCAAAGCCGGAGGACCCAACTATGTCATGCTCATG 
GGAACCTGGGCCGACGCGCCAAGCCACCACGCCCCACGCGAAACAAACCCGCTGATCAGC 
AAACTGGATCTCCCCGGAGAAGAGCTCGAATGGCTCGAAAAAGCCAACGCCAGCGATGAA 
ACAGCATGGAACACGGAATTCGGCAGCCCACGCGACCCCTCCGGCCTCGATGTAGAAGCC 
AACATTTTCCGCTACCGACCAGCAGAGGTAGTACTCCGACTCGACGATTCCGCCACACCC 
CGAGAAACTGCCCGCGCATTGTTGGCAGCCCGTCGCGCCGGGGTTACTCCGCGAGTTCTT 
CAAACACCAGGTGTTTCAGAGCAAGTCCGCGAAGTATTGTCCGCTGCTGGAGTGAGTGCA 
GAAACAGTCGATGATTCGGTATTTATTTCCAACGTGTTGCGCGGCGAATACGACGAGAAC 
TCCAGCGTCCGAGTCCGCTACCTGGGCAAAGTTAGCGACACTGTCCGTGAACGCCTATCT 
GTACGGCCCGAAGTTGTTCTGCTTGACGATGCAGTAACTGCCTCCGGTCGAGTTGAATTA 
CGTTACTGGCTCAAAGAACAAGCAATTTCCATGACGTTGCACCGTTTTGGAAACCCAGTT 
GCGGCCTTCCACGAGTTGGCGGAGGAACTTAAACGT 

>RXN00023-downstream 
TGATCGTTTTGCGCATGGGTCGC 

>RXN0 007 6-upst ream 

TCTAGGAGTGTTAAACAGCCTGGACTTGAAACACCTTTAACTACTTGATTTTCACACCCT 
TGTTTCCATAAAAGGGCTCACGAAAGGCAACTTCAAACAC 

>RXN00076 

ATGACAACTCCCCTGCGCGTAGCCGTCATCGGAGCTGGCCCTGCTGGCATTTACGCATCC 
GACCTCCTCATCCGCAATGAAGAGCGCGAAGTGTTCGTTGACCTTTTCGAGCAAATGCCT 
GCACCGTTCGGACTCATCCGTTACGGCGTTGCTCCAGACCACCCACGCATCAAGGGCATC 
GTTAAGTCCCTGCACAACGTGTTGGACAAGCCACGCCTGCGCCTGCTCGGTAACATTGAA 
ATCGGCAAAGACATCACCGTCGAAGAACTCCGCGACTACTACGATGCAGTCGTGTTCTCC 
ACCGGCGCAGTTGCAGACCGCGACCTCAACATCCCCGGAATTGAAGCAGAAGGCTCCTTC 
GGTGCCGGCGAGTTCGTTGGCTTCTACGACGGCAACCCACGCTTCGAGCGCTCCTGGGAT 
CTGTCTGCACAGTCCGTCGCTGTTATCGGCGTTGGTAACGTCGGCCTCGACGTAGCCCGC 
ATCCTGGCTAAGACAGGCGACGAGCTCAAAGTCACCGAAATTTCCGACAACGTCTACGAC 
T C C C T C AAAGAAAAC AAG GC C AC T G AAG T G C AC GTTTTCGGACGTCGTGGCCCAG C AC AG 
G T C AAG T T C AC C C C AC AGG AAC T C AAAG AAC T C G AC C AC T C C C C C AC CAT C AAC G T G G T T 
GTTGATCCAGAAGACATCGACTACGACGGCGCCTCTGAAGAAGCCCGCCGCGCATCCAAG 
TCCCAGGACCTGGTCTGCCAGATCCTGGAACAGTACGCAATCCGCGAGCCAAAGGACGCT 
CCGCACACCCTGCAGATCCACCTCTTTGAAAACCCAGTTGAGGTTCTTCAAAAGGACGGC 
AAGGTTGTTGGCCTGCGCACCGAACGCACCTCACTTGATGGCAACGGCGGCGTAAACGGA 
ACCGGCGAATTCAAGGACTGGCCAGTCCAGGCTGTCTACCGCGCAGTCGGCTACAAGTCC 
GACCCCATCGACGGCGTCCCATTCGAT GAGAACAAGCACGTCATCCCTAATGACGGCGGA 
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CATGTCCTCACCGCTCCAGGCGCAGAACCAGTACCAGGCCTCTATGCAACCGGCTGGATC 
AAGCGTGGACCAATCGGTCTAATCGGCAACACCAAGTCCGACGCCAAGGAAACCACCGAC 
ATCCTCATCAAGGATGCCGTCGCCGGTGTACTTGAAGCTCCAAAGCACCAGGGCGAAGAA 
GCCATCATCGAGCTTCTCGATTCCCGCAACATCCCATTCACCACCTGGGAAGGCTGGTAC 
AAACTCGACGCAGCAGAGCGCGCACTCGGTGAAGCCGAAGGCCGCGAGCGCAAGAAGATT 
GTTGATTGGGAAGAAATGGTCCGCCAGGCCCGCGAAGCTCCAGCAATTGTC 

>RXN0 007 6-downst ream 
TAAATTGTTTTAACGCGTGAAGC 

>RXN00116-upstream 

CGCGGCACGCACGCTGGGGGCAAGCGTCGACAAGCACAAACTTTTTGCTTAATTGAATCC 
TTTGCGCACCAATCAATGGGGGATCAAATATAGTAGCTGC 

>RXN00116 

ATGAGTAATGACTTCGTCGTTTCTAGGCTTAGACCCTTTGGTGAAACGATTTTTGCAACC 
ATGACCCAGCGAGCTGTTGAGGCGGGTGCAATCAATCTTGGTCAGGGCTTTCCTGATGAG 
GATGGTCCTCGTCGGATGTTAGAGATCGCGTCGGAGCAGATTCTCGGGGGAAATAATCAG 
TATTCGGCGGGGCGTGGGGATGCTTCGTTGAGGGCAGCTGTGGCTCGTGATCATTTGGAG 
AGGTTTGATCTGGAGTACAACCCTGATTCGGAGGTGTTGATCACGGTGGGGGCCACTGAG 
GCGATTACGGCGACTGTGTTGGGTTTGGTGGAGCCTGGGGATGAAGTGATCGTTTTGGAA 
CCGTATTACGATGCGTATGCGGCGGCTATTGCGTTGGCGGGGGCGACGCGGGTGGCGGTT 
CCTTTGCAGGAGGTGGAGAACTCGTGGGATGTGGATGTCGATAAGTTGCATGCGGCGGTG 
ACTAAGAAGACGCGGATGATTATCGTTAATTCGCCGCATAATCCGACGGGTTCGGTGTTT 
TCTAAGAAGGCGTTGAAGCAGTTGGCGGGTGTTGCTCGTGCGTATGACTTGTTGGTGTTG 
T C AG AT GAG G T G TAT GAG CAT CTTGTTTTT GAT GAT C AG AAGC AT GT GAG T G T C G C G AAG 
CTGCCCGGTATGTGGGATCGCACGGTGACGGTGTCGTCGGCGGCGAAAACGTTCAATGTG 
ACTGGTTGGAAGACGGGGTGGGCGTTGGCACCGGAGCCGTTGTTGGAGGCGGTGTTGAAG 
GCGAAGCAGTTTATGTCTTATGTGGGGGCTACACCTTTTCAGCCGGCTGTGGCGCATGCG 
ATTGAACATGAGCAGAAGTGGGTGTCAAAGATGTCTAAGGGGCTTGAGCTCAAGCGGGAT 
ATTTTGCGTACTGCGTTAGATAAGGCGGGGCTGAAGACTCATGACAGTATGGGCACGTAT 
TTCATCGTTGCGGATATTGGGGATCGTGATGGTGCGGAGTTCTGTTTTGAGTTGATTGAG 
AAGGTTGGGGTGGCGGCGATTCCGGTGCAGGCGTTTGTGGATCATCCGAAGAAGTGGTCG 
TCGAAGGTTCGTTTTGCGTTTTGCAAAAAAGAAGAGACGCTCCGCGAAGCTGCGGAGCGT 
CTCAAGGGGATTAAGAAACTA 

>RXN00 11 6-downst ream 
TAGTTTGAACAGGTTGTTGGGGG 

>RXN00132-upstream 

AACAGCTTCAATCAATTCGGTGTCCACTCCAACATGTAGAGTGGTGCGCGTTAAAAAAGT 
T T T CC T AAT T T TC AT T T T C T T AAAAGGAGC T CGCC AGGAC 

>RXN00132 

ATGGCACAGGTTATGGACTTCAAGGTTGCCGATCTTTCACTAGCAGAGGCAGGACGTCAC 
CAGATTCGTCTTGCAGAGTATGAGATGCCAGGTCTCATGCAGTTGCGCAAGGAATTCGCA 
GACGAGCAGCCTTTGAAGGGCGCCCGAATTGCTGGTTCTATCCACATGACGGTCCAGACC 
GCCGTGCTTATTGAGACCCTCACTGCTTTGGGCGCTGAGGTTCGTTGGGCTTCCTGCAAC 
ATTTTCTCCACCCAGGAT GAGGCTGCAGCGGCTATCGTTGTCGGCTCCGGCACCGTCGAA 
GAGCCAGCTGGTGTTCCAGTATTCGCGTGGAAGGGTGAGTCACTGGAGGAGTACTGGTGG 
TGCATCAACCAGATCTTCAGCTGGGGCGATGAGCTGCCAAACATGATCCTCGACGACGGC 
GGTGACGCCACCATGGCTGTTATTCGCGGTCGCGAATACGAGCAGGCTGGTCTGGTTCCA 
CCAGCAGAGGCCAACGATTCCGATGAGTACATCGCATTCTTGGGCATGCTGCGTGAGGTT 
CTTGCTGCAGAGCCTGGCAAGTGGGGCAAGATCGCTGAGGCCGTTAAGGGTGTCACCGAG 
GAAACCACCACCGGTGTGCACCGCCTGTACCACTTCGCTGAAGAAGGCGTGCTGCCTTTC 
CCAGCGATGAACGTCAACGACGCTGTCACCAAGTCCAAGTTTGATAACAAGTACGGCACC 
CGCCACTCCCTGATCGACGGCATCAACCGCGCCACTGACATGCTCATGGGCGGCAAGAAC 
GTGCTTGTCTGCGGTTACGGCGATGTCGGCAAGGGCTGCGCTGAGGCTTTCGACGGCCAG 
GGCGCTCGCGTCAAGGTCACCGAAGCTGACCCAATCAACGCTCTTCAGGCTCTGATGGAT 
GGCTACTCTGTGGTCACCGTTGAT GAGGCCATCGAGGACGCCGACATCGTGATCACCGCG 
AC CG G CAAC AAG G ACAT CAT T T C C T T CGAG C AGAT GC T C AAG AT GAAGG AT C ACG C T C T G 
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CTGGGCAACATCGGTCACTTTGATAATGAGATCGATATGCATTCCCTGTTGCACCGCGAC 
GACGTCACCCGCACCACGAT CAAGCCACAGGTCGACGAGTTCACCTTCTCCACCGGTCGC 
TCCATCATCGTCCTGTCCGAAGGTCGCCTGTTGAACCTTGGCAACGCCACCGGACACCCA 
TCATTTGTCATGTCCAACTCTTTCGCCGATCAGACCATTGCGCAGATCGAACTGTTCCAA 
AACGAAGGACAGTACGAGAACGAGGTCTACCGTCTGCCTAAGGTTCTCGACGAAAAGGTG 
GCACGCATCCACGTTGAGGCTCTCGGCGGTCAGCTCACCGAACTGACCAAGGAGCAGGCT 
GAGTACATCGGCGTTGACGTTGCAGGCCCATTCAAGCCGGAGCACTACCGCTAC 

>RXN00 132 -downstream 
TAATGATTGTCAGCATTGAGGGA 

>RXN00198-upstream 

ATGCAGGATTAGAGCAGCAGCAACGGAGCCAGAAT CAGTCTCCCAATTTGATATCCAGCC 
CCGCGCTCCTTTCCAGCGCGCCGATTCCACTCCATGGCCG 

>RXN00198 

AT G T AC C C CAAC CTCTTCCG C AC C G C AAC GG C T C AC G AAG AAG G CG AAT AC AT CAT C AC T 
GGCGATGAATCAGCCGATGAAATCGCAGCCCTGGGCCTCGCCGAACGTGCCGCAGGCTCC 
ACGCTTGGTGAACGTAAATTTGCTGTCAACACCGTGGAATTCCACGGCAACAACGGCCAC 
GTCACCGGACTCACCGGCAACCAAATCCGAGTTGTCAACGGCAAACGTGAACCAATCGAA 
GGCACCGAATTCCCCTTCGAAGCAGACCTCGTTCTTGTTGCACTTGGCTTCACCGGCGCA 
GAACAAGGCGGATTGGCACACGAACTAGGCGTAGGTTTCGACGACCGGGGCCGCATCCTC 
CGCGATTCCGAATACCGCAGCCCCACCAACTCCCGCGTTTACATCGCAGGCGACAACGGC 
CGTGGCCAGTCCCTGATCGTGTGGGCAATCGCCGAAGGCCGCGCATGCGCCGCAGCTATC 
GACGCCGATCTCATGGGTGAAACTGCACTCCCTGTAGCAGTTGCACCACAGGACGTGCCG 
CTGGCTGTC 

>RXN0 01 98 -downstream 
TAGCTTGGGTAGAAAATGCTAGA 

>RXN002 62-upstream 

ACACCGCGGGAAAGATTGCATCAACCGGTGTCGACGTCATTTCCGTTGGAGCGCTTACCC 
ATTCTGTGCATGCACTTGACCTAGGACTCGATATTTTCTA 

>RXN00262 

ATGCTCTACCTTGATAATGCAGCCACCACCAGTGTGCGCAATGAAGCACTTGAGGCCATG 
TGGCCTTATCTCACCGGAGCGTTTGGCAATCCGTCAAGTCCCCATGAGGTGGGAAGACTC 
GCCTCTGCGGGGCTGGAGGATGCTCGAACTCGGGTGGCCCGCATTATCGGAGGACGCCCC 
AC AC AG G T G AC G T T T AC GTCGGGTG GAT C AG AAG C C AAC AACC T C G C T AT C AAAG GAG C G 
TGCTTAGCTAATCCTCGTGGCCGGCACCTCATCACCACCCCGATCGAGCATGACAGTGTC 
CTAGAAACTGCTGCTTATCTTGAAAGGTTTCATGATTTCGAGATCACCTACCTATCCCCC 
GATCACACTGGGCTGATCTCCCCGGAGGGTCTCCGGAAAGCAGTCAGGCCGGACACCACA 
TTGATCAGCATTGGTTATGCCAACAATGAGGTGGGAACCATTCAGCCGATAGCTGAGTTG 
GCGGCGGTAAGCAGTACGCCTTTTCACACCGATGCAGTGCT^GCTGCACATTTAACCTTT 
GACTTGGGAGTTGACGCGTTAAGTTTGTCGGGTCATAAATTCGGTGCGCCTAAAGGGATT 
GGAGTGTTATGGTCAAAGCTTCCCCTGGAGCCGGTAATCCATGGCGGCGGCCAGGAAAAA 
GGGCGGCGTAGTGGCACGGAAAACGTTGCGGGGGCTATCGCCTTTGCCACTGCCTTGGAA 
TTGGCCAGGGCGGAATCCTATCCAGATCTTGGCGAATTCATCGAGGAAGTTCTCACTATC 
CCGGGAGCACACCTGACTGGACATCCTAGGATGCGCATTGATGGACACGCATCTTTTCTC 
TTCGACAGCATAGGATCTGAAACTGTTCTTCTGGAATTGGAACGCCAAGGCATTGTGTGC 
TCCCCTGGTTCTGCCTGTGGTTCCGGAGAGGTATCCCATGTGTTGCTGGCGTTGGGGCTT 
GAGGAGGATCAAGCACGAACGGCTGTGCGCTGTACTTTTAGTACAACACACAGCCGTGAA 
GATGCGCTCGTGGCAGCCTCTGCTCTTAAATCCGCGGTCGCCTTAATCAGAGGG 

>RXN002 62-downstream 
TGACGCTAGTCAGAGGTTTACGG 

>RXN00351-upstream 

GAAGGC T GC T GC T AAGAAAACGAC CAAG AAG ACC ACT AAGAAAACT AC T AAAAAG ACCAC 
C G C AAAG AAG AC C AC AAAG AAG T C T T AAG C C G GAT C T TAT 
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>RXN00351 

ATGGATGATTCCAATAGCTTTGTAGTTGTTGCTAACCGTCTGCCAGTGGATATGACTGTC 
CACCCAGATGGTAGCTATAGCATCTCCCCCAGCCCCGGTGGCCTTGTCACGGGGCTTTCC 
CCCGTTCTGGAACAACATCGTGGATGTTGGGTCGGATGGCCTGGAACTGTAGATGTTGCA 
CCCGAACCATTTCGAACAGATACGGGTGTTTTGCTGCACCCTGTTGTCCTCACTGCAAGT 
GACTATGAAGGCTTCTACGAGGGCTTTTCAAACGCAACGCTGTGGCCTCTTTTCCACGAT 
CTGATTGTTACTCCGGTGTACAACACCGATTGGTGGCATGCGTTTCGGGAGGTAAACCTC 
AAGTTCGCTGAAGCCGTGAGCCAAGTGGCGGCACACGGTGCCACTGTGTGGGTGCAGGAC 
TATCAGCTGTTGCTGGTTCCTGGCATTTTGCGCCAGATGCGCCCTGATTTGAAGATCGGT 
TTCTTCCTCCACATTCCCTTCCCTTCCCCTGATCTGTTCCGTCAGCTGCCGTGGCGTGAA 
GAGATTGTTCGAGGCATGCTGGGCGCAGATTTGGTGGGATTCCATTTGGTTCAAAACGCA 
GAAAACTTCCTTGCGTTAACCCAGCAGGTTGCCGGCACTGCCGGGTCTCATGTGGGTCAG 
CCGGACACCTTGCAGGTCAGTGGTGAAGCATTGGTGCGTGAGATTGGCGCTCATGTTGAA 
ACCGCTGACGGAAGGCGAGTTAGCGTCGGGGCGTTCCCGATCTCGATTGATGTTGAAATG 
TTTGGGGAGGCGTCGAAAAGCGCCGTTCTTGATCTTTTAAAAACGCTCGACGAGCCGGAA 
ACCGTATTCCTGGGCGTTGACCGACTGGACTACACCAAGGGCATTTTGCAGCGCCTGCTT 
GCGTTTGAGGAACTGCTGGAATCCGGCGCGTTGGAGGCCGACAAAGCTGTGTTGCTGCAG 
GTCGCGACGCCTTCGCGTGAGCGCATTGATCACTATCGTGTGTCGCGTTCGCAGGTCGAG 
GAAGCCGTCGGCCGTATCAATGGTCGTTTCGGTCGCATGGGGCGTCCCGTGGTGCATTAT 
C T AC AC AG G T CAT T GAG CAAAAAT GAT C T C C AGG T GCTG TAT AC C GC AGC C GAT G T C A T G 
CTGGTTACGCCTTTTAAAGACGGTATGAACTTGGTGGCTAAAGAATTCGTGGCCAACCAC 
CGCGACGGCACTGGTGCTTTGGTGCTGTCCGAATTTGCCGGCGCGGCCACTGAGCTGACC 
GGTGCGTATTTATGCAACCCATTTGATGTGGAATCCATCAAACGGCAAATGGTGGCAGCT 
GTCCATGATTTGAAGCACAATCCGGAATCTGCGGCAACGCGAATGAAAACGAACAGCGAG 
CAGGTCTATACCCACGACGTCAACGTGTGGGCTAATAGTTTCCTGGATTGTTTGGCACAG 
T C G GG AG AAAAC T C A 

>RXN00351-downstream 
TGAACCGCGCACGAATCGCGACC 

>RXN00355-upstream 

AATAGATCAGCGCATCCGTGGTGGAACCAAAAGGCTCAACAATACGAAACGTTCGCTTTC 
GG T CC T GAT G AAAG AGAT GT C CC T G AAT CAT CAT C T AAG T 

>RXN00355 

ATGCATCTCGGTAAGCTCGACCAGGACAGTGCCACCACAATTTTGGAGGATTACAAGAAC 
ATGACCAACATCCGCGTAGCTATCGTGGGCTACGGAAACCTGGGACGCAGCGTCGAAAAG 
CTTATTGCCAAGCAGCCCGACATGGACCTTGTAGGAATCTTCTCGCGCCGGGCCACCCTC 
G AC AC AAAG AC G C C AG T C T T T GAT G T C G C C G AC G T G G AC AAG C AC GCCGACGACGTG G AC 
GTGCTGTTCCTGTGCATGGGCTCCGCCACCGACATCCCTGAGCAGGCACCAAAGTTCGCG 
CAGTTCGCCTGCACCGTAGACACCTACGACAACCACCGCGACATCCCACGCCACCGCCAG 
GTCATGAACGAAGCCGCCACCGCAGCCGGCAACGTTGCACTGGTCTCTACCGGCTGGGAT 
CCAGGAATGTTCTCCATCAACCGCGTCTACGCAGCGGCAGTCTTAGCCGAGCACCAGCAG 
CACACCTTCTGGGGCCCAGGTTTGTCACAGGGCCACTCCGATGCTTTGCGACGCATCCCT 
GGCGTTCAAAAGGCAGTCCAGTACACCCTCCCATCCGAAGACGCCCTGGAAAAGGCCCGC 
CGCGGCGAAGCCGGCGACCTTACCGGAAAGCAAACCCACAAGCGCCAATGCTTCGTGGTT 
GCCGACGCGGCCGATCACGAGCGCATCGAAAACGACATCCGCACCATGCCTGATTACTTC 
G T T GGC T AC G AAG T CG AAG T C AAC T T CAT C G AC G AAGC AAC C T T C G AC T C C GAG C AC ACC 
GGCATGCCACACGGTGGCCACGTGATTACCACCGGCGACACCGGTGGCTTCAACCACACC 
GTGGAATACATCCTCAAGCTGGACCGAAACCCAGATTTCACCGCTTCCTCACAGATCGCT 
TTCGGTCGCGCAGCTCACCGCATGAAGCAGCAGGGCCAAAGCGGAGCTTTCACCGTCCTC 
GAAGTTGCTCCATACCTGCTCTCCCCAGAGAACTTGGACGATCTGATCGCACGCGACGTC 

>RXN00355-downstream 
TAATTTAGCTCGAGGGGCAAGGA 

>RXN0 03 65-upstream 

GAAGCCTACGATCGCTTGCACGCGACCAACAATTTCCCCGAGTTCACCGGCCGTTTGTGC 
CCCGCACCCTGCGAAGGCGCCTGCGTGCTCGGTATCAACG 

>RXN00365 
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ATGATTCTGTCACCATCAAAAACGTTTGAGCTGGAAATCGTCGAAAAAGCATTCCGCGAA 
GGCTGGGTGCAACCAGTAATCCCATCCATGTCTACCGGGCTGTCAGTCGCCGTCGTCGGT 
TCCGGCCCCGCTGGCCTTGCCGCCGCGCAGCAGCTCACCCGCGCAGGCCACAGCGTTACC 
GTCTTTGAACGCGACGACCGCCTCGGCGGCCTCATGCGCTACGGCGTGCCAGAATACAAA 
ATGGAGAACCGCTGGATCGACCGCCGCATCGAGCAAATGGAAGCAGAGGGCACAACTTTC 
CAGGTAGGCACCTCGCCGCGCGCCGCTGAACTAGCGCTTTTCGACGCGATCCTCCTCGCA 
ACCGGCACCCCAGTGGCCCGCGAACTCTCAGTTCCAGGCCACGATCTCAACGGCATCCAT 
GCGGCAATGGATTACCTCACCGCCCAAAACCGCATCAACGAAGGCGACGGTGAAGTCTCT 
CCAATCAACGCCAAAGGCAAGAAAGTTGTCATCATCGGTGGCGGCGACACCGGCACCGAC 
TGCTTCGGCACCGCACTGCGCCAAGGAGCAGAATCAGTCACCCAATTTGATATCCGCCCC 
CGCGCTCCTTTCCAGCGCGCCGATTCC 

>RXN00 3 67 -upstream 

ATCGAAAGTAACCCTTTTGTTACTTGCGTTGCAGGTAGTGTCCCTGATTTTCTTATTATC 
G AAC G A T T GAT AG AAAC AGG A T T AAAG T GAG GT AT C C C G C 

>RXN00367 

ATGAAACCACAAGGACTCTACAACCCTGCGCAT GAACATGACGCCTGCGGTGTGGCGTTT 
ATTGCGGATATCCACGGTCGACCCAGCCGCAGCATTGTTGATCGTGCACTTGAGGCGCTT 
CGCAACATTGACCACCGAGGTGCCGCCGGTGCAGAGAAGAACACTGGCGATGGTGCGGGC 
ATCCTCATGCAGATTCCGGACGGCTTTTATCGTGAAGTATCTGGCATTGAGCTTCCTGAG 
GCAGGGGAGTATGCCACTGGTATTGCGTTCTTGCCTCGCGGTCGCATGGCGATGATGGAT 
GCTCAGAAGGAAATTGAGCGCATCGCAAAGCAAGAAGGTGCCGATGTGCTTGGTTGGCGC 
ATGGTTCCTTTTGATTCTCGTGATTTGGGTTCCATGGCTGAGGAGGCGATGCCTAGTTTC 
GCGCAGATTTTCCTTACTGTGCCTGGAAAATCTGGTGAAGATCTTGACCGTGTGATGTTC 
TTTATCCGTAAGCGTTGTGAGCGTGAGCTGGGCACCACCAATGGTCGCGATACGGTGTAT 
TTCCCGTCGCTATCTTCACGCACCATCATTTACAAAGGCATGTTGACCACTCTGCAGCTT 
GAGGGCTTCTTTGAGGATCTGGGTGATGCTCGCCTGGAGTCGGCCATTGCTATTGTGCAC 
TCGCGTTTCTCCACGAACACTTTCCCAAGCTGGCCGCTGGCGCACCCGTACCGTTTCGTT 
GCCCACAACGGTGAGATCAACACTGTGCGTGGCAATGAAAACTGGATGCGCGCCCGCGAG 
GCGCTTATCAAAAACGACAAGCTGGGCAATTTGAGCAGCGTGCTGCCTATCTGCACCCCG 
GAGGGCTCGGATACCGCGCGTTTCGACGAGGCTTTGGAGCTTTTGCACCTGGGCGGATAC 
TCACTTCCGCATGCTGTTGCGATGATGATCCCTCAGGCGTGGGAACACAACAAGACGCTG 
AGCCCTGAGCTGCGTGATTTCTACGAATACCACTCTTGTCTGATGGAGCCATGGGATGGT 
CCTGCAGCGCTGGCATTTACTGACGGTCGTTTTGTGGGTGCCGTGCTGGACCGTAATGGC 
CTGCGACCTGGGCGAATCACCATTACTGATTCGGGTTTGGTTGTGATGGCTTCTGAATCG 
GGAGTGTTGGACTTGAGGGAGGAGAGCGTCGTAAAGCGTACTCGCGTACAGCCTGGACGC 
ATGTTCCTTGTTGACACTGCC G AG G G C C G CAT C G T T G AAG A C GAG G AAAT C AAG C AG AAA 
TTAAGCGAAGCGCAGCCATATGGTGAGTGGATTCGCGATAATTTTGTGCATCTGGATCGT 
CTGCCTCAGACACGCTACAACTACATGGCGCACTCTCGTGCTGTGTTGCGTCAGCGTGTT 
TTCGGAATCACTGAAGAAGATGTGGATTTGTTGCTGCTGCCGATGGCCCGCCAGGGTGCT 
GAGGCGATTGGTTCCATGGGTTCGGATACGCCAATTGCGGCGCTATCCCAGCGACCACGC 
ATGCTTTATGATTTCTTCGCGCAGCGCTTTGCTCAGGTGACAAACCCACCGTTGGACTCT 
ATCCGCGAAAAGCCTGTGACCAGCATGTTCACTTTGTTGGGTGCGCAGTCTGACGTGCTC 
AATCCGGGTCCTGATGCGGCGCGACGTATCCGTTTGGAATCGCCGATCATTGATAACCAT 
GAGCTGGCCACCTTGATCAATGCCAACGCGCATGGTGAGTGGGATTCCTTTGGTGCTGCT 
GTAATTTCTGGTTTGTACCCAGTGGCTCACCATGGTGCCGGCATGAAGGCTGCGATTGCT 
CGTGTGCGCCGCGAGGTTTCTGAAGCAATCCGCAATGGCAAGACGTTGATCGTGCTGTCG 
GATCGTGAATCTGATGAGCGCATGGCACCTATCCCTGCGCTGCTGCTGACTTCCGCTGTG 
CATCAGTACTTGGTGCAGCAACGTACCCGTACCCAGTGCTCCCTGGTGGTGGAATCCGGC 
GATGCCCGCGAGGTTCATCACCTGGCGATGCTCATTGGTTTTGGTGCCGATGCGATCAAC 
CCGTACATGGCATTTGAAACCATCGATGAGCTGCGCATGAAGGGTCAGTTGGGTGATCTT 
TCTTTGGATGAGGCATCCCGAAACTACATCAAGGCAGCCACCACTGGTGTGCTGAAGGTG 
ATGTCCAAGATGGGCATTGCAACGGTGTCTTCGTACCGTGGCGCGCAGCTTGCCGATGTC 
ACTGGTCTGCACCAGGATCTCCTGGACAACTACTTCGGTGGTATTGCTTCACCAATTTCT 
GGCATCGGTCTGGATGAAGTTGCAGCTGACGTAGAAGCTCGTCACCGCAGCGCATTTTTG 
CCACGCCCTGAAGAGCACGCTCACCGTGAATTGGATTTGGGTGGTGAATACAAGTGGCGC 
CGCGAAGGTGAATACCACCTGTTCAACCCAGAAACCATCTTCAAGCTGCAGCATGCAACG 
CGTTCTGG CAGC T AC GAG AT T T T C AAG G AT T AC AC C C G C AAG GT T GAT GAT C AAT C C AC T 
CGCTTGGGTACTATTCGTGGACTGTTTGAGTTCAGCACGGACCGCAAGCCAATTTCGGTG 
TCTGAGGTGGAGCCGGTCAGTGAGATCGTGAAGCGTTTCTCCACTGGTGCGATGTCTTAT 
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GGCTCGATTTCTGCTGAAGCCCATGAGGTCTTGGCCATCGCCATGAACCGACTGGGCGGT 
ATGTCCAACTCCGGCGAAGGTGGCGAGGACGCCCGCCGATTTGATGTGGAACCCAACGGT 
GACTGGAAGCGCTCTGCCATTAAGCAGGTGGCCTCGGGACGTTTCGGCGTGACCAGCCAC 
TACTTGAACAACTGCACCGATATTCAGATCAAGATGGCACAGGGCGCAAAGCCCGGTGAA 
GGTGGCCAGCTGCCACCAAACAAGGTGTACCCATGGGTTGCAGAAGTCCGCATCACCACC 
CCAGGCGTTGGTCTGATTTCCCCTCCACCACACCACGATATTTACTCCATTGAGGATCTG 
G C T C AG C T GAT C C AC GAC C T G AAG AAC GC T AAC CCACGCGCAC G AAT C C AC G T G AAG C T A 
GTGGCAGAACAAGGCGTGGGCACCGTTGCCGCAGGTGTGTCCAAAGCACACGCTGATGTG 
GTGCTTATTTCCGGCCACGATGGCGGAACTGGCGCATCTCCTTTGACCTCCCTGAAGCAT 
GCCGGTGGTCCATGGGAGTTGGGCTTGGCTGAAACCCAGCAAACGTTGCTGCTCAACGGC 
CTGCGCGATCGTATTCGCGTGCAGTGCGATGGTCAGCTGAAAACTGGCCGAGACGTGGTT 
ATCGCAGCTCTTCTCGGTGCCGAAGAATTCGGTTTTGCCACCGCACCGCTGGTGGTTGAA 
GGCTGCATCATGATGCGCGTCTGCCACCTGGACACCTGCCCGGTGGGTATCGCTACCCAG 
AACCCGGATTTGCGTTCCAAGTTCACCGGCAAGGCTGAACACGTGGTCAACTTCTTCACC 
TTCATCGCCCAGGAAGTCCGTGAGTACTTGGCACAGCTTGGTTTCCGCTCTATTGATGAA 
GCCGTCGGACAAGCCCAGGTGCTGCGCAAGCGTTCCGGAATCCCAGCTGATTCCCGCGCA 
GCACACCTGGATTTGAGCCCAATTTTCCATCGCCCAGAAACTCCACACTTCCCAACTCAG 
GATGTGCGTTGCACCAAGACCCAGGAACACAGCCTAGAAAAAGCCCTGGACAACGCATTT 
ATTGATAAGGCTTCGGACACGAT CACCCGTGCCGCAGCGGGTGTGGAAACCAGCATTGTT 
ATTGATAGCTCCATCAGCAACGTCAACCGTTCAGTTGGCACGATGCTGGGTTCTGCAGTC 
AGCCGCGTGGCTGGTGCCCAAGGTTTGCCAGACGGCACCATCACCTTGAATCTTCAAGGC 
TGCGCCGGTAACTCCTTTGGCGCGTTCATCCCACGAGGCATCACCATCAACCTCACCGGC 
GATGCCAATGACTTTGTGGGCAAGGGATTATCTGGCGGAAAGATTGTGATCAAGCCTTCC 
GCTCAGGCTCCGAAGCAGCTGAAGAACAATCCAAATATCATTGCCGGAAACGTGCTTGGA 
TACGGCGCAACCAGTGGTGAATTGTTCATTCGTGGCCAGGTCGGCGAACGTTTCTGCGTC 
CGTAACTCTGGCGCCACCGCAGTGGTTGAAGGTATCGGAAACCACGGTTGTGAGTACATG 
ACTGGCGGCCGAGTCCTGGTTTTGGGCCCGGTTGGTGAGAACTTTGGTGCCGGCATGTCT 
GGTGGCATTGCATACCTGGCTAATTCCCCGGACCTAAACCAGAAGATCAATGGCGAATTG 
GTGGATGTTGTTCCACTGAGCGCTGACGATCTGACGTGGGCTGATGAGCTCATTGCTCGC 
C ACC G C G AAC T C ACC G GAT CC GAGAC C AAGC T GC G T G C AC AAGAT T T GG T GAAAAT CAT G 
CCGCGCGATTTCCAAAAAGTACTCAACATCATCGAAACGGCCCACGCTGAGGGCCAAGAC 
C C AG C AAT C AAG AT C AT G GAG G C AG T G AGC 

>RXN00 3 67 -downstream 
TAATGGCCGACCCACAAGGATTC 

>RXN00371-upstream 

GTCGTGGACAATCCCGGATCGAAAATTTGATTCGGCTTTTTTCATGGCTGTTGATGGAGT 
AC GT T GGT CG T T T T C G AGACAAGT AC T AG AAAAG AT ATTG 

>RXN00371 

ATGACTATCGCCCATAAGCCCGAGATGGCTGAAACTACCGGGATCGAGACCAACCAGGTT 
TCCGAAACCATCGGGGTTGAATCGCTCACGCACGGAAACTTACGTCCTGTTTCATCTTTT 
GAGGGACAGCATGAGGGACAAACGGAAGAGT TACT TCCAGGCAAAGT CAT TTTTGTTGGG 
GCCGGTCCCGGTAACCCTGATCTTCTTACAGTTCGTGCCCGTGAAGTTCTGGGCAACGCG 
GT T CGT GCGAT T ACTGAT GAACAAGTACT AAGCGGCGTT CGAGCTT T TGTCGCCACTGAA 
ATTCCTGTGCCGGAAGATAAGCTTCAGGCTGCGGAAGATGAGTACGAGCGCATCTGCATT 
GAAGCGAAGGAGAACGGTGCACGCCGTAAGCCTCCTCGTCCAGCACCACCAACCGCTGCA 
GAG AT C ACG GAAGT T T C T GAG G C GAC T C C AGC T C AG AT T GT T GAG C T T G T GC AG GAT GC T 
CTTTCTTATGGTGGAGATGTTATTCGTCTTGTCACCGGCAACCCATTGAGCAGCGATGCC 
ACACTGGCTGAGATCTCTGCAGTTTCCGAGGCTGGCCTGGAGTTCCAGGTGGTTCCAGGT 
ATGTCTTTGCCTGCAACGGTTCCTGCATTTGCGGGAATTGCGTTGGGTTCTACCTACACC 
GAAACTGATGTCAACGGTCAAAACTTGGACTGGGATCAGTTGGCTAGCGCACCTCAGCCT 
TTGGTGCTGCAGGCCCGCGTGGATGACCTTTCCCGTATTGCACAGGAACTAAAGGCCCGC 
AATATGTCTTTGGAAACTCCTGTTTCTGTCACCGCTAACGGCACCACCCGTTTGCAGCGC 
ACCTATGACACCACTTTAGGTCTGTTGCACAAGCTTGATGCTGAACTAAGCGGACCTTTG 
GTTGTTACCTTGGGCAAGGGTGTGGATGATCGCTCCAAGTACTCTTGGTGGGAAAACCGC 
GCTCTGTACGGTTGGCGTGTGCTGGTGCCTCGCGCTCGGGAGCAAGCGGCATCCATGTCC 
GCACGTCTGAGCAGCCACGGCGCTATCCCGCAGGAAGTCCCTACCATTTCTGTCGAACCA 
CCGCGCAACCCAGCGCAAATGGAACGCGCCATCAAGGGCATCGTCGAAGGACGCTACCAG 
TGGGTTGTCCTCACCAGCGTCAACGCAGTGAAGGCAGTCTGGGAGAAAATCACCGAATTC 
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GGCCTCGATTCACGTTCCTTCGCGGGCGTCCGCATCGCCGCAGTCGGTGAAAAAACCGCC 
GCTGAGATCCGCGCGCTCGGCATCACGCCGGAGCTTCTGCCTGCACGTACCAGGCAAAAT 
GCGCAAGGGCTTGTCGACGTGTTCCCCGAATATTTCGAAGAACTCGATCCAGTCGGCCGT 
GTCCTCTTGCCGCGCGCAGATATCGCAACCGACGTGCTTGTCGACGGCCTGACCCACCTT 
GGTTGGGAAGTCGAAGACGTGGTGGCTTACCGCACCGTCCGCGCAGCACCACCAAGCGCT 
GATATCCGAGATATGATCAAGACCGGCGGATTTGATGCAGTTGCCTTCACCTCTTCGTCG 
ACCGTGAAGAACCTCGTTGGTATCGCGGGTAAACCACACCCACGCACCATCGTCGCGTGC 
ATCGGACCCATGACTGCAGCGACCGCTGAAGAACTGGGACTGCGCGTTGATGTCATGCCA 
GAGATCGCCGAAGTACCAGAACTGATCGACGCTCTTGCGGAACACGTGGCGGATCTGCGC 
GCTAAGGGCGAGCTGCCGCCGCCGAGGAAGAAACGCAGGCGTCGAAAAGCGTCT 

>RXN00371-downstream 
TAAAAGGTTTTTCACTAGGGTGT 

>RXN00383-upstream 

CCATATCTTTAACCTTGGTCATGGTGTGCTTCCTAATACGGTGGCGGAAGATATTACTGA 
AGCCGTCTCCATCATTCATTCTTAAACTAAGAGGAGTTTC 

>RXN00383 

ATGCGTTTTGCCATCATCGGTGCAGGCCTTGCGGGTCTGACTGCTGCATATGAGATCCAT 
AAAGCTGATCCCACTGCCCAAATCGATGTGTTGGAAGCAGGCGAACGCATTGGCGGCAAG 
CTTTTTACGGTGCCGTTTGCTTCCGGACCTACCGATATTGGAGCGGAGGCGTTTTTAGCT 
GCGCGTTCCGATGCGGTGGAGTTTTTTACTGAGCTTGGGTTGGCTGATTCTTTGGTCAGC 
CCGTCTGCTGCGAAGTCTCAGTATTTCGCGGGCGGTGCGCTGCATGCGTTCCCCGCAGGT 
GGAGTGATGGGTATTCCAAGCAATCCACCAGCAGGCGCGCAAGACACCGCTTTTGATTGG 
ACTCCTGGCCAAGACATTTCTGTTGGCGCCTTAGTGCGCCGTCAGTATGGCGAT GAGATC 
GTCGATACTGTGGTGTCTTCGCTGCTTGGTGGCGTTTATTCCTCCACCGCTGATGATCTG 
GGTGTGCGCGCTTCCGTGCCGGCACTTGCTGCAGCCCTTGATCAGCTGGCTGAGGCCGGC 
GAGCCGGTGACTCTGTCAGCTGCGGTCAAGGCCGTGGAAGCTCAGCGGGAAGCCGCAAAA 
ACAACTTCAGAAACCCGCCCCGTTTTCCAGACCTTCAAGGGCGGATACGCGGAGCTGTAC 
GAAGCGTTGGCAGAGCAATGCGGTGCAGATATTCACTTGGATAGTTTCGTTTCCGCCATC 
ACCAAAGATGGTGAAGGTTTTGCCATCAAGGGCGGTGGCGAAGGCACCTACGACAAGGTG 
ATTTTGGCGGTTCCCGCTCCAACCGCCGCTGTGCTGCTCCGCGACTTGGCACCGGCCGCA 
GCGCCACATTTGCGCGCAATTAAGTTGGCTTCTTCAGCAGTCGTCGGCATGCGTTTCGAT 
TCCAGCGAGGGCCTGCCCGACAACTCCGGCGTCCTGGTCGCTGTTAATGAGCCGGGCATC 
ACGGCGAAGGCCTTCACGTTCTCCTCAAAGAAGTGGCCTCACCTGGAGGCTCGCGGGGGC 
GCGCTCGTGCGCGCGTCGTTCGGCAGGCTAGGCGATGAGGCGTCGGCACGCATGGACGAG 
GATTTGCTTGTCGACGCCGCCCTCGACGATCTCCTCACCATAACCGGGTTCGACGGCCGG 
GCTGCCGGACTGGGTGAAATTTTCGTGCAGCGCTGGTTCGGTGGGCTCCCAGCCTATGGA 
GTTGATCACATTGCTACCGTTTCGGCTGCGCGTGCAGAGATCGCAGCCGTGCCTGGCGTG 
GAAGCAATTGGCGCGTGGGCTGGGGGAGTGGGAGTTCCCGCAGTTATCGCAGATGCCCAG 
GCAGCAGTACACAGGTTGCTGGGA 

>RXN0 038 3-downstream 
TAAGCACCCAAAAACACTATTGA 

>RXN004 02 

ACTGACGAAAAGGATGGAAAGCCAGTATTGCCCTACTTCGTCACTCCAGATGCTGCTTAC 
CACGGATTGAAGTACGCAGACCTTGGTGCACCAGCCTTCGGCCTCAAGGTTCGCGTTGGC 
CTTCTACGCGACACCGGCTCCACCCTCTCCGCATTCAACGCATGGGCTGCAGTCCAGGGC 
ATCGACACCCTTTCCCTGCGCCTGGAGCGCCACAACGAAAACGCCATCAAGGTTGCAGAA 
TTCCTCAACAACCACGAGAAGGTGGAAAAGGTTAACTTCGCAGGCCTGAAGGATTCCCCT 
TGGTACGCAACCAAGGAAAAGCTTGGCCTGAAGTACACCGGCTCCGTTCTCACCTTCGAG 
ATCAAGGGCGGCAAGGAT GAGGCTTGGGCATTTATCGACGCCCTGAAGCTACACTCCAAC 
CTTGCAAACATCGGCGATGTTCGCTCCCTCGTTGTTCACCCAGCAACCACCACCCATTCA 
CAGTCCGACGAAGCTGGCCTGGCACGCGCGGGCGTTACCCAGTCCACCGTCCGCCTGTCC 
GTTGGCATCGAGACCATTGATGATATCATCGCTGACCTCGAAGGCGGCTTTGCTGCAATC 

>RXN004 02 -downstream 
TAGCTTTAAATAGACTCACCCCA 
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>RXN0 04 03-upstream 

TTTTTCAGACTCGTGAGAATGCAAACTAGACTAGACAGAGCTGTCCATATACACTGGACG 
AAGTTTTAGTCTTGTCCACCCAGAACAGGCGGTTATTTTC 

>RXN0 04 03 

ATGCCCACCCTCGCGCCTTCAGGTCAACTTGAAATCCAAGCGATCGGTGATGTCTCCACC 
GAAGCCGGAGCAATCATTACAAACGCTGAAATCGCCTATCACCGCTGGGGTGAATACCGC 
GTAGATAAAGAAGGACGCAGCAATGTCGTTCTCATCGAACACGCCCTCACTGGAGATTCC 
AACGCAGCCGATTGGTGGGCTGACTTGCTCGGTCCCGGCAAAGCCATCAACACTGATATT 
TACTGCGTGATCTGTACCAACGTCATCGGTGGTTGCAACGGTTCCACCGGACCTGGCTCC 
ATGCATCCAGATGGAAATTTCTGGGGTAATCGCTTCCCCGCCACGTCCATTCGTGATCAG 
GTAAACGCCGAAAAACAATTCCTCGACGCACTCGGCAT CACCACGGTCGCCGCAGTACTT 
GGTGGTTCCATGGGTGGTGCCCGCACCCTAGAGTGGGCCGCAATGTACCCAGAAACTGTT 
GGCGCAGCTGCTGTTCTTGCAGTTTCTGCACGCGCCAGCGCCTGGCAAATCGGCATTCAA 
T C C G C C CAAAT T AAG G CG AT T G AAAAC G AC C AC C AC T G G C AC G AAG GC AAC T AC T AC G AA 
TCCGGCTGCAACCCAGCCACCGGACTCGGCGCCGCCCGACGCATCGCCCACCTCACCTAC 
C G T G G C G AAC T AG AAAT C G ACG AAC GCTTCGG C AC C AAAG C C C AAAAG AAC G AAAA C C C A 
CTCGGTCCCTACCGCAAGCCCGACCAGCGCTTCGCCGTGGAATCCTACTTGGACTACCAA 
GCAGACAAGCTAGTACAGCGTTTCGACGCCGGCTCCTACGTCTTGCTCACCGACGCCCTC 
AACCGCCACGACATTGGTCGCGACCGCGGAGGCCTCAACAAGGCACTCGAATCCATCAAA 
GTTCCAGTCCTTGTCGCAGGCGTAGATACCGATATTTTGTACCCCTACCACCAGCAAGAA 
CACCTCTCCAGAAACCTGGGAAATCTACTGGCAATGGCAAAAATCGTATCCCCTGTCGGC 
CACGATGCTTTCCTCACCGAAAGCCGCCAAATGGATCGCATCGTGAGGAACTTCTTCAGC 
C T CAT C T C C CC AG ACG AAGAC AAC CC T T C GAC C T AC AT C G AG T T C T AC AT C 

>RXN004 03-downstream 
TAAT AGGT AT T T ACGACAAAT AG 

>RXN0 042 0-upstream 

ATTCGTGAACTCATGGATCTTTAGGCAATAAATGTGAGATTGGACGATTTCACGCTTGTC 
TTCACCACCTGAAAATTTTCGGGGGTAACCTTTAAAGGCG 

>RXN0 04 2 0 

ATGAACAGTTCTCACGGCACGTCCAGCTCCGGCGCTTCGGCCGGTGCCCACGGAGCCCTT 
CCCCTAGAAGCTCAGAAACTGAACGGTTGGGGCCGCACAGCCCCCACCACCGCTGAGGTA 
CTTACCACCCCAGACCTAGACATCATTGTGGATGCAGTCCGCCAAGTCGCTGAACAAAAC 
GACTCCAAGCCGGACTACCTCAAGCGCGGCGTGATTGCCCGTGGCATGGGTCGTTCCTAT 
GGTGACCCAGCCCAAAACGCCGGTGGCCTTGTCATTGACATGCAGCCACTGAACAAAATC 
CACTCGATTGATCCTGATTCTGCGATCGTCGATGTAGATGGCGGCGTCACCCTCGATCAG 
CTCATGAAGGCTGCCCTGCCATATGGCCTCTGGGTTCCTGTCCTTCCCGGCACCCGCCAA 
GTCACCATCGGTGGCGCAATCGGACCAGACATCCACGGTAAGAACCACCACTCTGCAGGT 
TCCTTCGGCGACCACGTGGTCTCCATGGAACTCCTCGTTGCAGACGGACGCATCCTGCAC 
CTCGAGCCAGAAGGCACCGCCGAAGACCCACAGGGCGACCTGTTCTGGGCAACCGTTGGT 
GGCATGGGCCTGACCGGCATCATCGTCCGTGCACGCATCCGCATGACCAAGACGGAAACC 
GCCTACTTCATTGCGGACACCGACCGCACCAACAACTTGGAAGAAACCGTTGCGTTCCAC 
TCCGACGGATCAGAGCACAACTACACCTATTCTTCTGCGTGGTTCGATGTCATCAGCCCT 
GAGCCAAAGCTTGGCCGCTCCACCATCTCCCGTGGTTCCCTGGCAACACTTGCTCAGCTG 
GAAGAATTGGCACCAAAGCTGGCCAAGGATCCACTGAAGTTTAATGCTCCACAGCTGATG 
AAGGTTCCAGATATCTTCCCATCCTGGACTTTGAACAAGCTGACCCTTTCCGCAGTCGGT 
G T G GC T T A C T AC G C CAT GG G T G C AC C AG CG AAAAAC C AG GT GAAAAACC T C AC CC AG T T C 
TACCAACCACTGGATTTGATCGGCGAATGGAACCGTGGCTACGGCTCCAAGGGCTTCCTG 
CAGTACCAGTTCGTGGTCCCCACAGAAGCTGTTGAGCCTTTCAAGGACATCATCCGCGAT 
ATGCAAAAGTCCGGCCACTACTCCGCACTCAACGTGTTCAAACTGTTTGGCCCAGGCAAC 
CGCGCACCACTGTCCTACCCAATGCCAGGCTGGAACGTCTGCGTTGACTTCCCTATCCGC 
CCAGGTCTGGGAGCTTTCTTGGACGATCTGGACAAGCGCGTCATGGAATTCGGCGGCCGC 
CTCTACCTGGCCAAGGAATCCCGCACCTCCGCAGAGAACTTCCACGCCATGTACCCAGGT 
ATGGAAGGCTGGTTGAAGACTCGAAAT GAGATCGACCCAACCGGAGTCTTTGCATCTGAC 
ATGTCCCGCCGACTTGAGCTTTCT 

>RXN004 2 0-downstream 

T AAG AAAGG G C T T G AAC T AAAC A 
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>RXN004 35-upstream 

CGACAGGTGAATTCATGCACGTTTGAGTGTCCCGTGTGTGGGGTAATGTTGTCCAAGAGA 
GTGGAAGGAAATGCTGTGGCGGTTGAAAGGAGTGCCTTTC 

>RXN00435 

GTGGGTTTTGATGTGGCCAGGGTTCGGGGGCTTTATACCTCTTTGGGCGATGGCTGGACG 
TACCTTAATTCACATCAAATTCCGCAGGTTCCGGAGCGGGTGGCGTCGGGAGTTGCGGCG 
GCTTTCCGCACGCATGCGCAGATTTCTGAGGTGACGTCGCAGCCGATTGCGGTGGATCAG 
TTGGAGGCTGCTCGCGAGGCAGTTGCGTCGTTGGCGGGTGTGGATCCGGACTGTGTTGTG 
CTGGGTCCCACGAGGCAGTTTTTGGCTCATACATTGGCGCGCGGTTTGGGTGGGTTTGTA 
CGTCGAAAAGCGGGCGTGGTGTTGTCGCGCGCGGACGCGGACTGGCTGACCGCGCCGTTC 
CGCTCCCTCGACGGCGTTTTTAGCTGGGCCGAGCCCGATTTGGGCACCGGCATGCTGCCG 
GATTGGCAGTACGAGAAGCTTGTTGACGGCTCGACGCGCCTTGTCGTGCTCAGCGCCGCG 
CACCCGCTGCTCGGCACGGTCGCCCCAGTGGGCAAGATTGTGGATAAAGTGCGGGCGCGT 
TCGCGTGCCTGGGTGCTTGTCGACGCCACCACCTACGCAGCCTACCGCCCCCTGCGCCTA 
GACGAGTGGGAAGCCGATATCGTCATGCTTGATCTCGGCGAGTTGGGCGGCCCGCAGATT 
TCGGCGTTGATTTTCCGTGATACCTCGATGTTCCCGCGCCTGGATCGCACCGTTCCACTC 
GAACTGCCCGCAAGCTCCCTGCCGCATGGGCTGCTCGGCGGCGTGCCCAACCTGGTGCGG 
CACCTGGGAAACCTGGATGAAAACGCCCCGTCCGTCGTTGAGGCGATGGGGGAGATGGCG 
AAATTCCACAAGGGACTTTTTGAGCATCTTGTGGAATCGCTCGAAGGACTTCACGCGGTG 
CATATCGTGGGAATTTCCGGCGATGCCGCAGGTCAAGACGCCCCGTTCCTGGATCGAGTG 
CCCCGCTTGACCTTCACCATGGAAGGCGTGCCCGCAGATATGGTGTACCGCCGATTGGTG 
GACAATCGTTTGATCACTACCGTCAGCCCTGCTGACCCGCTGCTCGAAGCAATGGGTGTG 
ACTGAAGCTGGCGGATCGATCACTATCGGACTAAGCCCGTTTAGCACCTACTATGAAGTG 
GATCAGCTGACCAGGGTGCTGGCATCGCTTGCC 

>RXN0 04 35 -downstream 
TAAACCGCAAGCACGAGCTTGCC 

>RXNQ04 37-upstream 

TTCATCATGGCGCTGCCCGGCTCCACGGGTGCGGCGCGCGATGCCACCGCTGTCCTCGAC 
C C AC T CAT T GAT C AC AT C AC T G G AAC T C T G C AAG G CC AC C 

>RXN00437 

ATGAACACTGACCCCGCTTACGTCGCCGAACAAACCGGCAAACTCATCGACGCTTTCCTC 
ACCACCGACCCCCTCGAACCGCTGCTCGACGCCGCCAAAAACGGCGTCTGCACAGAGGCG 
ATGGGCGCGCTGGTCACCTTCGAAGGCATCGTCCGCGACCACGACGGCGGCGCCCGCGTG 
ACCTCCCTGACCTACACCGCGCATCCCACCGCGCCGCAGGTCCTTTCTGCTGTCGCGGAC 
TCCATCGTTGAAAAACACCCGCGCACCCGCCTCTGGACCGCGCACCGCACCGGCGCCTTG 
AAAATCGGTGACGCCGCCTTCCTCGTCGTCGCCGCCTCCGCCCACCGCGCCGACGCCTTC 
GCCGCCTGCTCCGACCTCGCCGACGCCGTCAAAGCCCAGGTCCCGATCTGGAAAGAGCAA 
ACGCGCCTCGACGGCTCCACCGATTGGGTCGGCCTG 

>RXN004 37 -downstream 
TGAAAAACCTCGACATCGCCCGC 

>RXN004 3 9-upstream 

CTGCCACCGCAGACTGTCTGATCAGGATCCCGGCGCGGACTACGGTGGAGGAAAACGACA 
T CG T T AAG ATT T ACC C AT T CAACT AAC AGGAG T T AAT T T A 

>RXN00439 

ATGAGCGAGCTCACCCACGTTCGAGCAGACGGTTCCGCACATATGGTGGATGTGACGGGC 
AAAAATGAAACATCGAGAACTGCTGTTGCCGAAGGGTTTGTGAAGATGAGGGGGGACGTC 
GTAAAGCAGCTTTTTAGTGCTGGTCTGCCTAAAGGCGACGCGCTACCTGTGGCGCGGATT 
GCGGGTATCATGGGTGCGAAGAAGACGCCGGACATTATCCCTTTATGCCACCCGTTGCCG 
CTGGGCAAAATTACTGTGGATTTTTTTGAGCTTACTGATGGTGTTCGGATTGAGGCTTCG 
GTGAAAACGCGTGGGGTTACTGGTGTGGAAATGGAGGCGTTGACGGCCGTGAGCACTGCG 
GCGCTGACGGTATACGACATGATCAAGGCTGTGGATAAGATGGCCGTGATTGATGGCATT 
CGTGTGCTGTCGAAAACTGGCGGTAAATCTGGGGATTGGTCTGTTCAG 
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>RXN0 04 3 9 -downs t ream 
TGACAGCTCTGGTTATCGTTGCG 

>RXN004 41-upstream 

AGCCTTGGGAGCGGTGATTATGCTTTTGGCTGTCTATGTCCTCATCATTGGAGCCATCGG 
AGCGTTACGATTGTTTTCCAAGGTGAGAAAGGTTTAATTG 

>RXN00441 

ATGTCTCGTTCGCCGGAGCAACATTTGGCAGAAATTTCAGCGCTGCTTCCCCCACAAAAG 
TCCACGTTCGTGAATCTGCGCGAAGCGTTGGGACGCCGCACGTTTTCAGCGGTCACTGCG 
CAGTGGGATTCGCCACGTTTTGATAATTCCCAAATGGATGGCTTCGCGCTTGGCCCCTCA 
CATCTTAACGGTGGCACCTTCGCAGTCGGTCCAACCATTCCCGCTGGTCATGATCCTGAT 
CAGTGGTACCCACGAGGCATCGAAAAAGACATCGCGCCGATTATGACGGGTGCGCGCCTT 
CCTAAAAACACCGCCGCGATCATTCCTGTGGAGAAAACCACACCGGGAAATTTCGACGCC 
CCACAGGTAGAAATCCCCGCCACCCCGCAAGGTCAGTTCATACGGTTGCAGGGTTCGGAT 
ATTACTGCCGGCGACGAGATCATTCCAGCAGGTACGGAGCTTAACTCGGTGCACATCGGG 
GTGTTGGCTAGTCAGTCGATCAAGAGCATTGAAGTCGCAGCAAAGCCACGTGTCCTCATC 
ATCACCGGCGGGTCTGAAATTTCAGAACAGCACGGACCCGCCACGATCCCTGATGCCAAC 
GGCCCTCTGCTTCGTTCCCTGTGCGCCCGCAACAATATCGAGGTCATCGCGGGACTGCAC 
ACCAACGACGATCCTGAACGACTCCGCTTTGAACTGGAAAACGCCATTGACCAGTATCAA 
CCGGATGTCATCATCACCTCTGGCGGTATCAGCCACGGTAAATTTGAGGTGTTTAGGCAG 
ATCCTCGAAGGCACCCCGAACTCCTGGTTTGGACATGTCGATCAGCAGCCTGGCGGTCCT 
CAAGGCATCTCCACTTTTGCTGAAACTCCTGTCATTTCACTTCCCGGAAATCCGATTTCC 
ACCTTGGTGAGTTTCACACTTTTGGTCGCGCCAGCGCTCAACCGCCAGCCGCTCCGCCAC 
CTCGATGCCCGCATCACCGCTCCGGTCCAGGGCTTGCAAGACAATCGCGAGCAATTCCTT 
CGCGGCACCATCAGTTACCGCAACGGGCCACGTCCTCGCCACGCCTCTCCTGGGCACCAG 
TTCCCACCTGCTGGTTCAAGCTGCCACCGCAGACTGTCTGATCAGGATCCCGGCGCGGAC 
TACGGTGGAGGAAAACGACATCGT 

>RXN004 41 -downstream 
TAAGAT T TACCC AT T CAAC T AAC 

>RXN0044 6-upstream 

TGCTACGAAGTTATCTAGTAATGAAGTTAGTTTTTCCCCTCTCCCGGCAGCAGTTGATGC 
GGTGACGGAGGCTACTTGGGGGGCTAATCGGTACCCGGAT 

>RXN00446 

ATGGGTGCGGTTGAGCTCCGTGAGGCTCTTGCAGAGCATTTAGAGGTTGAGTTTGACCAG 
GTCACGGTAGGTTGCGGCTCGTCTGCGCTGTGTCAACAGCTGGTTCAGGCAACGTGCGCT 
CAGGGCGATGAGGTCATTTTTCCATGGCGCAGCTTTGAGGCTTATCCAATTTTCGCGCAG 
GTCGCGGGCGCCACTCCTGTTGCCATTCCGCTGACTGCTGATCAGAATCATGATCTTGAT 
GCGATGGCAGCCGCGATCACTGATAAGACCCGCCTCATTTTCATCTGCAACCCCAACAAT 
CCTTCGGGCACCACCATCACCCAGGCGCAGTTTGATAATTTCATGGAAAAGGTTCCAAAC 
GATGTCGTTGTTGGGCTGGATGAGGCTTATTTTGAGTTCAACCGCGCGGACGACACCCCA 
GTTGCCACTGAGGAAATCCACCGCCACGACAACGTGATTGGTTTGCGCACGTTCTCCAAG 
GCGTATGGCCTGGCGGGCTTGCGTGTTGGTTACGCCTTCGGAAACGCAGAGATCATCGCA 
GCGATGAATAAGGTGGCTATTCCTTTCGCGGTGAATTCAGCAGCTCAGGCGGCAGCGCTT 
GCGAGTTTGAATTCTGCCGATGAGTTGATGGAACGGGTGGAGGAAACCGTCGAAAAGCGT 
GATGCTGTGGTGTCAGCGCTTGGTGCTGCGCCGACGCAGGCCAATTTCGTCTGGCTGCCG 
GGCGAGGGCGCCGCTGAGTTGGCGGCTAAATTGGCCGAGCACGGCATCGTGATTCGCGCG 
TTCCCCGAGGGTGCGCGCATTTCGGTGACCAACGCCGAGGAAACTGACAAGCTGCTGCGC 
GCGTGGGAGGCCATCAATGCTGGG 

>RXN0 04 4 6-downst ream 
TAGTCTTTGGCGTTTTGCGGTGC 

>RXN004 4 8 -upstream 

CCATTTACCTTCAACTAAGGTAGCCGTAACTGCAAAGCTCAGGCCATCCTCTTCAGTGTT 
CAT AGAG AT AACCGT AG T AGG T ATGTGCCACAC T T G T CAG 

>RXN004 4 8 
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GTGACTACCAAAGACATTTCCCGCCCAGTATGCATCCTGGGCCTCGGCCTCATCGGCGGA 
TCCCTCCTCCGCGACCTCCATGCAGCCAACCACTCCGTCTTCGGCTACAACCGCTCACGC 
TCCGGCGCTAAATCAGCCGTCGACGAAGGCTTCGACGTTTCCGCCGATCTTGAAGCAACC 
CTCCAGCGTGCAGCCGCCGAAGATGCGCTCATCGTCCTCGCGGTCCCCATGACCGCAATC 
GATTCGCTTCTCGACGCCGTCCACACCCACGCACCAAACAACGGCTTCACCGACGTCGTA 
TCCGTAAAAACCGCCGTCTACGACGCAGTAAAAGCCCGCAACATGCAACACCGTTATGTG 
GGATCCCACCCCATGGCAGGCACCGCCAACTCCGGCTGGAGCGCATCCATGGACGGACTG 
TTCAAACGAGCAGTATGGGTGGTCACCTTCGACCAGCTTTTCGACGGCACCGACATCAAC 
TCCACCTGGATCAGCATCTGGAAAGACGTCGTCCAAATGGCACTCGCCGTGGGCGCTGAA 
GTTGTCCCATCCCGAGTTGGCCCACACGATGCAGCAGCAGCACGAGTGTCTCATTTAACA 
CACATCCTGGCTGAAACCCTCGCCATCGTCGGTGACAACGGTGGCGCACTGTCTCTCTCT 
TTAGCCGCTGGCAGCTACCGCGACTCCACCCGCGTTGCAGGCACCGACCCAGGACTCGTC 
CGCGCCATGTGTGAAAGCAACGCCGGCCCACTGGTCAAAGCCCTCGACGAAGCACTGGCG 
ATCCTCCACGAAGCCCGCGAAGGCCTCACCGCAGAACAGCCAAACATCGAGCAACTTGCC 
GACAACGGCTACCGATCCCGCATCCGCTACGAAGCCCGCTCCGGCCAGCGACGCGCCAAA 
GAATCCGTTAGCCCTACCATCACCTCATCCAGGCCAGTGCTCCGTCTCCACCCGGGCACA 
CCAAACTGGGAGAAGCAGCTCATCCACGCTGAAACCCTCGGCGCACGGATCGAAGTGTTC 

>RXN0 04 4 8 -downs t ream 
TAGTTTTATCGGCTGATGATTCT 

>RXN0 04 50-upstream 

TTTGCGATGACATGGATTTGGATCCTTCCGAACAATTGCTGCGCATCGCGGAAGAACTCG 
GTTTTGATAATGATCTGGCTCGGGTGGTGGGATTCGACTA 

>RXN004 50 

GTGGGCGTTTTACCTGTGCAGGCGCGCATCAAAGACGATGAGCGCCGCATGCGCCATGCT 
TTGGATATTGCTCGCCAAACCCCTGAGGGGGACGTTCCCGTTGGCGCCGTCATTTACGCG 
CCGACCGGGGAGATCCTGGCGACCGCAACGAACCGTCGAGAAGCAGACCGCGATCCCACG 
GCCCACGCCGAAATTATTGCTTTACGACGAGCCGCCCGCCGTTTTTCCGACGGCTGGCGG 
CTGAGTGACTGCACCGCGGTGGTCACCTTGGAGCCCTGCAGTATGTGCGCCGGCGCCTTG 
GTGGGTGCTCGAATCGGACGCATC 



>RXN0 04 87-upstream 

AGGGCGCCAGGGGCATCCAGCCATTAAAGCTTTTCGACGAGCCCTCGCCCATGTGGCCAA 
AGAATCTTATTTGGAGGCTCGTCTAGTAGAGTGAGTTCTT 

>RXN004 8 7 

GTGAGCCTTCAGACAAATCATCGCCCAGTACTCGTCGTTGACTTCGGCGCACAGTACGCG 
CAGCTGATCGCACGTCGTGTGCGTGAGGCCGGCATCTACTCCGAAGTCATCCCGCACACC 
GCCACCGCAGACGATGTGCGCGCTAAAAATGCAGCAGCCCTCGTCCTTTCCGGTGGCCCA 
TCCTCCGTGTATGCCGAGGGAGCACCATCCCTTGACGCTGAGATTCTTGATCTCGGATTG 
CCAGTATTTGGCATTTGCTACGGCTTCCAAGCCATGACCCACGCGCTTGGTGGCACCGTT 
GCCAACACCGGTAAGCGCGAATACGGACGCACCGACATCAACGTTGCCGGTGGCGTCCTC 
CACGAAGGCCTCGAAGCCTGCCACAAGGTGTGGATGAGCCACGGCGACGCCGTCTCTGAA 
GCCCCAGAAGGTTTCGTAGTCACCGCGTCCTCCGAAGGTGCGCCTGTCGCAGCTTTCGAA 
AACAAGGAACGCAAAATGGCTGGCGTGCAGTACCACCCAGAGGTATTGCACTCACCACAC 
GGCCAGGCAGTTCTGACCCGCTTCCTCACTGAGATCGCAGGTCTAGAGCAGAACTGGACC 
GCAGCAAACATCGCTGAAGAACTCATCGAAAAGGTCCGCGAGCAGATCGGCGAAGATGGC 
CGCGCTATTTGTGGCCTATCCGGTGGTGTGGACTCCGCTGTTGCCGGTGCTTTGGTGCAG 
CGCGCCATTGGTGACCGTTTGACCTGTGTCTTTGTTGACCACGGTCTGCTGCGTGCCGGT 
GAGCGCGAGCAGGTGGAAAAAGACTTCGTCGCAGCAACCGGCGCCAAGCTGGTTACCGTT 
GATGAGCGCCAGGCATTCCTATCCAAGCTGGCCGGAGTTACCGAACCAGAAGCAAAGCGC 
AAGGCTATCGGCGCTGAGTTCATCCGCTCCTTCGAGCGCGCAGTTGCCGGTGTGCTGGAA 
GAAGCTCCAGAAGGTTCCACCGTGGACTTCCTGGTTCAGGGCACCCTGTACCCAGACGTC 
GTGGAATCCGGTGGTGGATCTGGTACCGCAAACATCAAGAGCCACCACAACGTCGGTGGA 
CTGCCAGACGATGTGGAATTCAAGCTTGTTGAGCCACTGCGTGACCTCTTCAAAGACGAA 
GTCCGTGCCGTTGGCCGTGAACTTGGCCTGCCTGAGGAAATCGTTGGCCGCCAGCCATTC 
CCAGGACCAGGACTTGGTATCCGCATCATCGGTGAAGTCACCGAAGATCGCCTAGAAACC 
CTCCGCCACGCTGACCTGATCGCCCGCACCGAGCTCACCGAAGCCGGACTTGACGGCGTG 
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ATCTGGCAGTGCCCAGTAGTCCTCCTGGCAGATGTCCGCTCTGTTGGTGTTCAAGGCGAT 
GGCCGCACCTACGGACACCCAATCGTGCTGCGCCCAGTGTCTTCCGAAGACGCAATGACC 
G C C GAC T GGACC C GC C T GC C AT AC G AGG T T C T G G AG AAG AT C T C C AC CC G CAT C AC C AAC 
GAAGTTCCAGATGTGAACCGCGTGGTGCTGGACGTAACCTCCAAGCCACCAGGAACCATC 
GAATGGGAG 

>RXN00 4 87 -downstream 
TAGGCCTTAAATGAGCCTTCGTT 

>RXN004 8 8-upstream 

GTTGTGGAATAGCGTGTGAGCTGCAGCGGTTATCCGATTTAAGGACAAGCTACTAAAGTT 
TAGAT AAT TGTGGACACAC TAT GAGGAGGAACT GT C GC AC 

>RXN00488 

AT G AC AACC C AG AG C C GAG T T T C T AC C GG AG GAG AC AAC CC AAAC AAG GTTGCCCTTGTT 
GGATTAACCTTTGATGACGTACTTTTGCTTCCAGATGCGTCGGACGTTGTTCCTTCAGAG 
GTAGATACCTCGACGCAGTTAACACGTAATATTCGCCTTAACACCCCTATTCTTTCTGCC 
GCAATGGATACTGTCACCGAGGCTCGCATGGCTATCGGCATGGCACGCCATGGCGGCATT 
GGTGTTTTGCACCGCAACCTGTCTATTCAAGAGCAGGCAGAAAACGTTGAGCTGGTGAAG 
CGTTCTGAGTCTGGAATGGTCACTGATCCTGTTACCTGTACTCCTGACATGAGCATCCAA 
GAAGTGGATGATCTGTGTGCACGCTTCCGCATTTCCGGTCTGCCTGTTGTTGATGAGGCC 
GGAAAGTTGGTTGGTATTTGCACCAACCGCGATATGCGTTTTGAAAGCGACATGAACCGT 
CGTGTCGCTGAAGTTATGACCCCAATGCCTTTGGTTGTTGCTGAAGAGGGCGTCACCAAG 
GAGCAGGCTCTTGCTTTGCTGTCTGCAAACAAGGTGGAGAAGCTTCCTATCATCGCAAAG 
GACGGCAAGCTTGTCGGTCTGATCACGGTGAAGGACTTCGTTAAGACTGAGCAGCACCCG 
AACGCATCCAAGGATGCAT CAGGTCGTCTGCTGGTTGCGGCTGGCATCGGCACGGGCGAG 
GAGTCATTCCAGCGAGCTGGTGCGCTTGCCGACGCCGGCGTCGACATTTTGGTCGTAGAC 
TCTGCACACGCCCATAGCCGTGGAGTTTTGGACATGGTGTCCCGCGTGAAGAAGTCGTTC 
CCCAAGGTCGATATCGTTGGCGGCAACTTGGCGACCCGCGAGGCTGCGCAGGCCATGATT 
GAAGCTGGCGCAGACGCTATCAAGGTGGGTATTGGCCCAGGTTCTATTTGCACCACTCGC 
GTTGTCGCAGGTGTCGGTGCACCTCAGATCACTGCGATCATGGAGGCAGCTGTTCCAGCT 
CACAAGGCTGGCGTTCCTATCATCGCCGATGGCGGCATGCAGTTCTCTGGTGATATCGCT 
AAGGCTTTGGCTGCTGGCGCTAACTCCGTGATGCTGGGCTCCATGCTGGCTGGTACCGCT 
GAGGCTCCTGGTGAGACCATCACCATCAACGGCAAGCAGTACAAGCGTTACCGCGGCATG 
GGCTCCATGGGCGCTATGCAGGGCCGTGGACTTAGTGGTGAGAAGCGTTCCTACTCCAAG 
GACCGTTACTTCCAGTCTGACGTTAAGAGCGAAGACAAGCTCGTTCCAGAAGGCATCGAA 
GGTCGCGTGCCTTTCCGCGGTCCCATCGGAGACATCATTCACCAGCAGGTCGGTGGACTT 
CGTGCAGCAATGGGCTACACCGGTTCCTCCACCATTGAAGAGCTGCACAACGCTCGTTTC 
G T GC AG AT CACC AG CGCGGGTCT G AAG GAAT C C C AC C C G C AC C AC AT C CAG C AG AC T G T G 
GAAGCTCCTAACTACCAC 

>RXN 0 0 4 8 8 - do wn s t r e am 
TAGAT TTTGCT C AC T T AAAC AG C 

>RXN00508-upstream 

AGCCACGTGTTTAAGGATAGTTGAAAGCGTGGGGCAATACTGGCACTAACCCCGGCACCA 
ATCGTATTTCTGTCCGCGGTTGGTGGCACAATAGTTCAAC 

>RXN00508 

ATGAACTTGCTGACCACCAAAATTGACCTGGATGCCATCGCCCATAACACGAGGGTGCTT 
AAACAAATGGCGGGTCCGGCGAAGCTGATGGCGGTGGTGAAGGCGAATGCATATAACCAT 
GGCGTAGAGAAGGTCGCTCCGGTTATTGCTGCTCATGGTGCGGATGCGTTTGGTGTGGCA 
ACTCTTGCGGAGGCTATGCAGTTGCGTGATATCGGCATCAGCCAAGAGGTTTTGTGTTGG 
ATTTGGACACCGGAGCAGGATTTCCGCGCCGCCATTGATCGCAATATTGATTTGGCTGTT 
ATTTCTCCCGCGCATGCCAAAGCCTTGATCGAAACTGATGCGGAGCATATTCGGGTGTCC 
ATCAAGATTGATTCTGGGTTGCATCGTTCGGGTGTGGATGAGCAGGAGTGGGAGGGCGTG 
TTCAGCGCGTTGGCTGCTGCCCCGCACATTGAGGTCACGGGCATGTTCACGCACTTGGCG 
TGCGCGGATGAGCCAGAGAATCCGGAAACTGATCGCCAAATTATTGCTTTTCGACGCGCC 
CTTGCGCTCGCCCGCAAGCACGGGCTTGAGTGCCCGGTCAACCACGTATGCAACTCACCT 
GCATTCTTGACTCGATCTGATTTACACATGGAGATGGTCCGACCGGGTTTGGCCTTTTAT 
GGGTTGGAACCCGTGGCGGGACTGGAGCATGGTTTGAAGCCGGCGATGACGTGGGAGGCG 
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AAGGTGAGCGTCGTAAAGCAAATTGAAGCTGGACAAGGCACTTCCTATGGCCTGACCTGG 
CGCGCTGAGGATCGCGGCTTTGTGGCTGTGGTGCCTGCGGGCTATGCCGATGGCATGCCG 
CGGCATGCCCAGGGGAAATTCTCCGTCACGATTGATGGCCTGGACTATCCGCAGGTTGGG 
CGCGTATGCATGGATCAGTTCGTTATTTCTTTGGGCGACAATCCACACGGCGTGGAAGCT 
GGGGCGAAGGCCGTGATATTCGGTGAGAATGGGCATGACGCAACTGATTTTGCGGAGCGT 
TTAGACACCATTAACTATGAGGTAGTGTGCCGACCAACCGGCCGAACTGTCCGCGCATAT 
GTT 

>RXN00508-downstream 
TAAGTGAATACGTTTAAGGAGCA 

>RXN00536-upstream 

CGGCGGGTCCCAGAGGTCTTAACACGACCGGCATCCCGTCGCGGAGTTTGGTGTTGCCGG 
T CG T GG AC C C AC C C AAAAC T T T T T AAG AAG GTT GAAC AC A 

>RXN0053 6 

ATGTCTCCTAACGATGCATTCATCTCCGCACCTGCCAAGATCGAAACCCCAGTTGGGCCT 
CGCAACGAAGGCCAGCCAGCATGGAATAAGCAGCGTGGCTCCTCAATGCCAGTTAACCGC 
TACATGCCTTTCGAGGTTGAGGTAGAAGATATTTCTCTGCCGGACCGCACTTGGCCAGAT 
AAAAAAATCACCGTTGCACCTCAGTGGTGTGCTGTTGACCTGCGTGACGGCAACCAGGCT 
CTGATTGATCCGATGTCTCCTGAGCGTAAGCGCCGCATGTTTGAGCTGCTGGTTCAGATG 
GGCTTCAAAGAAATCGAGGTCGGTTTCCCTTCAGCTTCCCAGACTGATTTTGATTTCGTT 
C G T GAG AT CATC G AAAAGG G C A T GAT C C C T G AC GAT G T C AC C A T T C AG GTTCTGGTT C AG 
GCTCGTGAGCACCTGATTCGCCGTACTTTTGAAGCTTGCGAAGGCGCAAAAAACGTTATC 
GTGCACTTCTACAACTCCACCTCCATCCTGCAGCGCAACGTGGTGTTCCGCATGGACAAG 
GTGCAGGTGAAGAAGCTGGCTACCGATGCCGCTGAACTAATCAAGACCATCGCTCAGGAT 
TACCCAGACACCAACTGGCGCTGGCAGTACTCCCCTGAGTCCTTCACCGGCACTGAGGTT 
GAGTACGCCAAGGAAGTTGTGGACGCAGTTGTTGAGGTCATGGATCCAACTCCTGAGAAC 
CCAATGATCATCAACCTGCCTTCCACCGTTGAGATGATCACCCCTAACGTTTACGCAGAC 
TCCATTGAATGGATGCACCGCAATCTAAACCGTCGTGATTCCATTATCCTGTCCCTGCAC 
CCGCACAATGACCGTGGCACCGGCGTTGGCGCAGCTGAGCTGGGCTACATGGCTGGCGCT 
GACCGCATCGAAGGCTGCCTGTTCGGCAACGGCGAGCGCACCGGCAACGTCTGCCTGGTC 
ACCCTGGCACTGAACATGCTGACCCAGGGCGTTGACCCTCAGCTGGACTTCACCGATATA 
CGCCAGATCCGCAGCACCGTTGAATACTGCAACCAGCTGCGCGTTCCTGAGCGCCACCCA 
TACGGCGGTGACCTGGTCTTCACCGCTTTCTCCGGTTCCCACCAGGACGCTGTGAACAAG 
GGTCTGGACGCCATGGCTGCCAAGGTTCAGCCAGGTGCTAGCTCCACTGAAGTTTCTTGG 
GAGCAGCTGCGCGACACCCGAATGGGAGGTTCCTTACCTGCCTATCGATCCAAAGGATGT 
CGGTCGCGACTACGAGGCTGTTATCCGCGTGAACTCCCAGTCCGGCAAGGGCGGCGTTGC 
T T AC ATC AT GAAGAC CGAT CAC GGT CT GC AGAT CC CT C GC T CC AT GC AGGT 

>RXN00536-downstream 
TGAGTTCTCCACCGTTGTCCAGA 

>RXN0 0537 -upstream 

ACCCGGAACATGCCGTCGAAAAGCTAACCGGCCCATCTATTGATGGCCTGGAGCTGTTCC 
TGTCCGCCGTTGGCACCATCGCGGCTTAAGAGGAGTAAAT 

>RXN00537 

AT GAGC AC T T T T GT C AAT GAC AC C G T CG AAG ACGCAAT C AAGAC CC CT GAGC T GGAT C AG 
CCATTTGAGGCTCTTGGTCTGAAAGACGACGAGTACGCGCGCATCAAGGAAATCCTTGGC 
CGCCGCCCAACCGACGCCGAGCTGACCGTTTACTCCGTCATGTGGTCGGAGCACTGCTCC 
TACAAGTCCTCCAAGGTTCACCTGCGTTACTTCGGTGAAACCACCACTGAGGAAATGGCT 
TCCAAGATTCTTGCCGGCATCGGCGAGAACGCTGGTGTGGTCGACATCGGAGACGGCAAC 
GCCGTGACCTTCCGCGTGGAGTCCCACAACCACCCATCCTTCGTAGAGCCACACCAGGGC 
GCTGCGACCGGCGTCGGCGGCATCGTCCGCGACATTATGGCTATGGGCGCACGCCCAATC 
GCTGTGATGGATCAGCTGCGTTTCGGTGCACTGGACAACCCAGACACCCAGCGTGTGTTT 
CCTGGCGTTGTTGACGGCATTTCCCATTACGGCAACTGCCTCGGCCTGCCAAACATCGGT 
GGCGAAACCGTCTTCGACGATTCCTACGCAGGTAACCCACTGGTCAACGCACTGTGCGTG 
GGTACCCTCAAGGTGGAAGACCTCAAGCTTGCATTCGCATCCGGCACCGGCAACAAGGTG 
ATCCTGTTCGGTTCCCGCACCGGCCTTGATGGCATCGGTGGCGTGTCCGTCCTGGGTTCC 
GCATCCTTCGAAGAAGGCGAAGAGCGCAAGCTCCCAGCTGTTCAGGTTGGCGATCCTTTC 
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GCAGAGAAGGTACTCATCGAGTGCTGCCTCGAGCTGTACAAGGCTGGCGTCGTGGTCGGT 
ATTCAGGACCTCGGTGGCGGCGGACTTGCGTGTGCAACCTCTGAGCTGGCAGCCGCAGGC 
GACGGCGGCATGCGCGTCAACCTAGACAACGTCCCACTGCGCGCAGAGAACATGTCTGCA 
GCTGAAATCCTGGCTTCCGAGTCCCAGGAGCGCATGTGTGCTGTTGTCACCCCTGAAAAC 
GTTGAGCGTTTCCTCGAGATCTGTGCAAAGTGGGATGTCACCTGCGCAGAAATCGGCGAA 
GTTACCGACGAGAAGGACCGCTACGTTGTGGTCCACAACGGTGAAGTTGTTATCGACGCA 
CCTCCATCAACCATCGATGAAGGCCCTGTCTACAACCGCCCAGTTGCTCGCCCTGAGAAC 
C AG G AC G AAC T GC AG C T C G AAG G C GAG AT CG C T C G C C CAG T C G AC G T T G AAG AGA T C AAG 
GCTGCTTGGCTGAAGCTTGTCGCTTCACCAGCACTTGCATCCCGCGCGTTTATCACCGAG 
CAGTACGACCGCTACGTCCGCGGCAACACCGTTCAGGCAAAGAACGCCAATGCTGGCGTC 
TTGCGTATCGACGAAGAGACCAACCGTGGCGTTGCGATCTCCGCCGACGCATCCGGCCGT 
TACACCAAGCTCGAGCCAAACACTGGCGCGCAGCTTGCACTGGCTGAGGCTTACCGCAAC 
GTGGTCTCCACCGGTGCACGCCCAGTGGCTGTCACCAACTGCCTGAACTTCGGTTCCCCA 
GAAAACGCTGGTGTTATGTGGCAGTTCAAGGAAGCAGTCCACGGTCTGGCAGACGGATCC 
AAGCTTTTGGGCATTCCAGTGTCCGGCGGTAACGTCTCCTTCTACAACCAGACTGGTGAC 
GAGCCCATCCTGCCAACCCCAGTCGTGGGTGTTTTGGGAGTCTTGGACAACGTCGAGCAG 
AGCATCGGCAACGTCCTCCCATCCGAGGACAACGATCTCTACCTCCTGGGTGAGACCTTC 
GATGAGTTCGGTGGCTCCATCTGGCAGCAGGTTTCTGGCGCTGGCCTCAACGGTCTGCCA 
CCAGTAGTTGACCTGCTCAACGAGCAGCGTCTTGCAGACCTGTTCGTCGGTTCTGATCTG 
TTTGCTGCATCCCACGATCTGTCTGAGGGCGGCCTTGGCCAGACCCTCGCAGAGCTTGCG 
ATCCACCAGAAAAAGGGAATGGATGTTGATCTCTCCCAGATCCACCCATCCCTGTTCACC 
TCACTGTTTGCTGAGTCCGCTTCCCGCATCGTGGTTGCAACCAACCGCGGCGAAGAGTTG 
GAAAAGCGCGCAGCAGAGCTGGGTGTTCCAGTGTTCAAGCTGGGCTGCACCAACGATTCA 
GCCGTCATCGCTGTCAAGGGCGCAGACGTTGAGTTCACTGTTTCCGTGGAGGAACTCCGC 
GAAGCATGGACCAACACTTTGCCTGAGGCCTTCGGTCACGCAGTTGGAGCTAACGCAGTA 
GTTGCA 

>RXN00537-downstream 
TAATTTTCTGCTGTGAAGCCGGG 

>RXN0 0558 -upstream 

GAACAGGCACCGCAGGAAGAATGCGGCGTTTTCGGCGTTTGGGCGCCAGGTGAGGAAGTC 
TCGAAACTTACCTACTTTGGCCTCTTCGCACTTCAGCACC 

>RXN00558 

GTGGTCAAGAAGCCCGCGGGCATCGCAGTAGGCGATGGCGT^ACAGATCCTGGTTTTCAAA 
GATTTGGGCCTAGTCTCCCAAGTTTTCGACCAACCAATTCTGGAATCCCTCCGCGGAAAC 
ATCGCCATCGGACACACCCGATACACCACCGCCGGCGGAAACACCTGGGAAAATGCCCAG 
CCTATGTTCCGCATGGCACCAGATGGCACCGATATCGCCCTTGGACACAACGGCAACCTG 
ATTAATTACATCGAGTTGTTGGACAAAGCCACCGAACTTGGCCTCGTCGATCCCGCCAAG 
AAGCCATCAGATACCGATGTGCTCACTGGACTGCTCGCAAGCGGCGTCCATGACGGAAAT 
AATCTCTTTGATTCCGCCAAGGAACTCCTCCCCAGCGTCAAGGGAGCCTACTGCCTCACC 
TTCACCGACGGACACACCCTGTACGCAGCGCGTGATCCATTCGGCATCCGCCCACTGTCC 
ATCGGCCGCCTCGAGCGCGGCTGGGTAGTCGCATCTGAAACCGCAGCGCTCGACATCGTA 
GGTGCCTCGCATGTGCGCGAGGTCGAACCAGGCGAACTGATTGCTATCGACGAATCCGGC 
CTCAAGTCCGCACGATTCGCCGAGACAACCCGCAAAGGTTGCGTCTTCGAATACGTTTAC 
CTGGCTCGTCCAGACTCCGTGATCAAGGGAAGAAACGTCAACGAAGCCCGACTTGAAATC 
GGCCGCAAGCTCGCTGCAGAAGCACCAGCAGTCGGCGATCTAGTCATCCCAACCCCAGAA 
TCAGGCACCCCAGCAGCAGTTGGATTCGCCCAAGCATCTGGCATCCCATTCGGCCAAGGC 
ATGGTCAAAAACGCCTACGTTGGCCGAACCTTCATCCAGCCTTCCGACACTCTCCGCCAA 
CTGGGAATCCGCCTCAAGCTGAACCCATTGCGCGAGGTTATCGCCGGAAAGCGCCTTGTG 
GTTGTGGATGATTCCATCGTCCGCGGTAACACCCAACGCGCCGTGATCCGCATGTTGCGC 
GAAGCCGGTGCAGCTGAGGTTCACGTACGCATCGCCTCACCACCCGTGAAATGGCCATGC 
TTCTACGGCATCGATTTTGCCACCCCAGGCGAACTCATTGCCAACGCTGTCACCAGTGAC 
AACGAAGCAGAAATGGTAGAAGCAGTCCGCTCCGCAATCGGCGCAGACACCCTCGGCTAC 
GTCTCCATCGACTCCATGGTTGCAGCAACCGAGCAACCAGCCAACGAACTCTGCATCGCC 
TGCTTCGACGGCAAATACCCCATGGGTCTGCCACAGGGAAACAGCAACGCAGACCTAGTC 
CGCAAGATGCAAGCAACCGCCTCAAGT 

>RXN00558 -downstream 
TAAGATCGGTAGGCGATAGGGGT 
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>RXNO0 61 8 -upstream 

GCTGCATTAGAGGGTCGTATCTCGATCTAAAAGCAGTACGCAGATAGGCTTGTCTCTTAT 
GAAGCCAAGCACTAGAAGCAATGTTCAGCCGTTTCGCGTC 

>RXN00 618 

ATGCAGATGTTGGACCGAGTCCACCGTCGCAGGCGCGAAGGCAAAGACACCTTAATGTTC 
TGCGCTGGCCAGCCGTCAACTGGTGCGCCAGAAGCAGTCATCGAAGAAGCAGAGATCGCT 
CTTCGCTCGGGTCCTTTGGGATACACCGAGGTGATTGGTGATCGTGAGTTCCGTGAACGC 
ATCGCCGATTGGCACTCTGCTACTTATGACGTAGACACCAACCCTGACAATGTTATTGTC 
ACCACCGGTTCTTCAGGTGGATTCGTGGCATCGTTTATCGCCACCTTGGATCACGGGGAT 
TATGTGGCAATGCCTACCCCGGGGTACCCGGCATATCGCAATATTCTGGAATCTTTGGGG 
GCGAAGGTTCTGAACCTGCGCTGTACTGCAGAGACTCGTTTCCAGCCAACCGCTCAAATG 
T T G GAG G AAC T G C C AC AC AAG C C G AAG G C T G T TAT T G T C AC C AG C C C AG G AAAC C C AA C G 
GGCACCAT CATTGATCCGGAAGAGCTAGAGCGCATCGCCAAGTGGTGCGATGACAATGAT 
GCTGTTCTTATCTCTGATGAGGACTACCACGGCATGAGCTTTGGTCGTCCGCTGGCAACT 
GCGCATCAGTTTTCCAAGAACGCCATCGTGGTGGGTACCTTGTCCAAGTACTTCTCCATG 
ACGGGTTGGCGCGTGGGTTGGATCATCGTTCCAGATGAGCTGGTCACACCGATTGAAAAC 
CTGCAGGCTTCTCTTTCCTTGTGTGCTCCTGCCATCGGGCAGGCTGCGGGACGCGCAGCC 
TTCACTTTGGAGGCTGGGGCCGAACTTGATGCCCACGTTGAAGCGTATCGCGAGGCCCGG 
GAGGTGTTCGTCGATAAGCTCCCTGAAATCGGGCTTGGCACTTTCGCCGACCCGGATGGC 
GGCCTGTATTTGTGGGTCGATGTTTCTGCATACACCGATGATTCAGAGGAATGGGCATTG 
CGTTTGCTCGATGAAGCGGGCGTGGCCGTCGCGCCGGGTGTTGATTTTGATCCTGAGGAA 
GGCCACAAGTGGATTCGTTTGAGCCTGTGCGCGTCAAAGGAAGACACCATTGAAGGTGTG 
C G CAAAAT C G G AG AAT T CAT CAAAAAA 

>RXN00618-downstream 
TAGCAGCGACTAGGTTAGTTTCG 

>RXN0062 6~upstream 

TCATTTTAAGGCGCTTTTCGACGCCACTTTCAACCATTTCCGAACCGCCAAGT^ATACTGG 
AAT AGC T T G GAT C AAG T T T T G C AG GAT AAAC T G T GC AAC C 

>RXN00626 

ATGCGCATTCTGGTAATCGGCTCGGGCGCCCGTGAGCACGCCCTCCTCCGTGGACTGTCA 
ACTGACCCTGCAACCACTGAACTCCACGTTGCCCCAGGTAACGCTGGTCTTGGATCGATC 
GCAACTGTCCACCCTGGCATCAAGGCTGATGATCCAGAGGCTGTCACTGCGTTGGCTAAA 
GAACTGAACTCTGATCTGGTTGTTATCGGCCCAGAGATCCCTTTGGTTGCGGGTGTTGCT 
GATGCACTTCGCGCGGCGGGTATCGCTGTGTTTGGTCCTAACAAGGACGCTGCTCGTATC 
GAGGGCTCCAAGGCTTTCGCTAAGGATGTCATGGCTGCGCAGGGTGTTCGTACTGCTCAT 
GCTGAGACTATTACTCCTGGTGCGTCTTCTGAAGATATTGATGCTGCCATAGATCGTTTC 
GGCCCAACGTGGGTTGTCAAGGATGATGGTTTGTCTGCGGGCAAGGGTGTTGTGGTTACC 
CCCGATCGTGCAGCAGCACGTGCTCACGTAGATGCAGTGCTTGAGGGCGGAAATCCAGTT 
TTGCTGGAGTCCTTCCTTGATGGCCCTGAGGTTTCCCTGTTCTGCCTGGTTGATGGCGAG 
ACGGTAGTTCCTCTGCTGCCAGCGCAGGATCACAAGCGTGCGTACGACAACGATGAGGGC 
CCAAACACTGGTGGCATGGGTGCTTATGCGCCGCTTCCTTGGCTGCCTGAAGATGGCGTC 
CAGCGCATTGTCGATGAGGTCTGCGTTCCTGTTGCTCGTGAGATGGTGGCACGTGGTTGC 
GCGTACTCCGGTCTGCTTTACGCAGGTATCGCATGGGGTGCAGAAGGCCCTGCAGTAGTG 
GAGTTCAACTGCCGCTTCGGCGATCCAGAAACCCAGGCTGTACTGGCACTACTGAAGACT 
CCTCTAGCAGTACTGCTCAACGCAGTTGCTACTGGAACCTTGGCAGAGCAGCCAGCACTG 
GAGTGGGAGGATGCTTACGCCCTGACTGTGGTGTTGGCTTCTTACAACTACCCAGAGGCA 
CCTCGTACTGGTGATGTCATCCGCAACGCTGATGCAGATAACGTTCTTCACGCTGGTACC 
GCACTCAATGCTGAAGGCGAGCTGGTCTCTGCGGGCGGTCGTGTTCTTAACGTGATCGGT 
GT G G G T GA G ACC C T G G AGG C T G C AC GC G AT AAC G C GT AC AC C AC CAT C AAG G AC AT T G AA 
CTTGAGGGAAGCCACTACCGCAGCGATATCGCATTGGCTGCATTAGAGGGTCGTATCTCG 
ATC 

>RXN00 62 6-downstream 
TAAAAGCAGTACGCAGATAGGCT 

>RXN00 63 6-upstream 
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TCATGGGATTCAGCAAGGCGGCCACCCGAACCGTCTTTGGTGGAGGAGTAGGAGCGATGA 
TCGATCTGGCCCGTTCGAACATAAGGAATATTCCTACTCC 

>RXN00636 

ATGATGATTGATACACCTGCTGTTCTCATTGACCGCGAGCGCTTAACTGCCAACATTTCC 
AGGATGGCAGCTCACGCCGGTGCCCATGAGATTGCCCTGCGTCCGCATGTGAAAACGCAC 
AAAATCATTGAAATTGCGCAGATGCAGGTCGACGCCGGTGCCCGAGGGATCACCTGCGCA 
ACCATTGGCGAGGCGGAAATTTTTGCCGGCGCAGGTTTTACGGACATCTTTATTGCATAT 
CCGCTGTATCTAACCGATCATGCAGTGCAACGCCTGAACGCGATCCCCGGAGAAATTTCC 
ATTGGCGTGGATTCGGTAGAGATGGCACAGGCGACGGCGGGTTTGCGGGAAGATATCAAG 
GCTCTGATTGAAGTGGATTCGGGACATCGTAGAAGTGGAGTCACGGCGACTGCTTCAGAA 
TTGAGTCAGATCCGCGAGGCGCTGGGCAGCAGGTATGCAGGAGTGTTTACTTTTCCTGGG 
CATTCTTATGGCCCGGGAAATGGTGAGCAGGCAGCAGCTGATGAGCTTCAGGCTCTAAAC 
AACAGCGTCCAGCGACTTGCTGGCGGCCTGACTTCTGGCGGTTCCTCGCCGTCTGCGCAG 
T T T AC AGAC GC AAT C GAT GAG AT GC G AC C AG G C G T GT AT G T G T T T AAC GAT T C C C AGC AG 
ATCACCTCGGGAGCATGCACTGAGAAGCAGGTGGCAATGACGGTGCTGTCTACTGTGGTC 
AGCCGAAATGTGTCAGATCGTCGGATCATTTTGGATGCGGGATCCAAAATCCTCAGCACT 
GATAAACCAGCATGGATTGATGGCAATGGTTTTGTTCTGGGGAATCCTGAAGCCCGAATC 
TCTGCTTTGTCGGAGCATCACGCAACCATTTTCTGGCCAGATAAAGTGCTACTTCCAGTA 
ATCGGGGAGCAGCTCAACATCGTGCCCAACCATGCCTGCAACGTGATTAATTTGGTGGAT 
GAGGTCTACGTTCGGGAAGCCGATGGCACTTTCCGTACCTGGAAGGTAGTTGCCCGCGGC 
AGAAACAAT 

>RXN00 63 6-downst ream 
TAGGGAAACCTCTTGACCTTCAC 

RXNOO 6 67 -upstream 

GGCATCAGTGTTTGAAGGGAAAAGCAGGTCAAACAAGGTGCGGCTGATTTGAGCGATCAC 
AG C AC C GAG AT C T G T GC T G AAG AAT T C AA T GAT T G GG T T G 

>RXN00667 

ATGATTGCGTTGAAGTCCATGTCTAACAGGGTAGTACAAAAGCCAAAAATGAAAGCGCCG 
CTACCCATCCGCGACGGCCTCAACCCTTCCCGTGTGCGCTTGCCGCTCGACGCGGCGCCG 
ATCCGCGCCATCGATTTTGTTGAATACCTCATTTCCACGCAGCGCCACCGCAATCCGGCC 
GACAACGCCGAAGCGCTTCAAGCGCGTTTCGACGCCGACCTTGTTGTCAACCACTACGGC 
GAGCCCTACGCCCCCGACACCATGGTTCAGCCCGACGACGACATTTGGTTCTACCGCATG 
CCCGCCGCCGAACGGCCGATCCCTTACAAAATTCATGTCATTCACGAAGACGATGACATC 
C T C G T CAT T GAC AAG C C AC CC T AC C T AG C AAC CAT GCCTCGTGGCCG C C AC AT C AC CG AA 
ACCGCTCTGGTGAAAATGCGTGTGCTGACTGGAAACAACGATCTCACCCCAGCTCACCGC 
CTCGATCGCCTGACTTCCGGTGTGTTAGTCATGGTGAAAAAACCAGAACTCCGTGGCGCT 
TACCAAACCTTGTTTGCCCGACGTGAGGCGTCCAAAACCTAT GAGGCAATCGCAGAATTC 
GTTCCAGGGCTACTTGATGATGGTCCCGCGATTTGGGAATCCCGCATCGAAAAAGAACGC 
GGCATCGTGCAAGCCTTCGTCGTGGAAGGCCCCGTCAACGCACGCACTGAACTGGTGTCA 
G T C AC C C C AG T C G AAG AC GC C G AAC AG AG C AT C C T C G AAG AAAT GCACGGGC C AC T C C C C 
CGCCAAGCGCGCTACGTTCTAGCCCCCTCAACAGGCAAAACCCACCAGCTGCGCATCCAC 
ATGCGCGACTTCGCAGCCCCCATCCTCGGCGACCCCCTCTACCCCGTCCTCCACGCAGTC 
GAC GAT GAG GAC T AC AC C AC C C C AA T G C AC C T CAT CGCCCGCACGC T AAC C T T C GT GG AT 
CCTCAAACCAACGAGGAACGTACCTTTGTGAGTAATCGACCTACGGGAAGTTTG 

>RXN0 0 6 67 -downs t ream 
TAGGCCTCGTAGACATCACCCAG 

>RXN0 07 08-upstream 

CCTGCGTATCGGCTGCCTTTTTGAATTCTTTTCCTCCTCGAGGCCTAACCTTCAATTCCT 
TACCGATCCCCTTCCCTGAAGTTTCGCTAACCTGGCGTAC 

>RXN00708 

ATGACTCTTTCCCTTCCTCCAATTGGTTTCGGCACCGTTCATCTTGATGGCGCACCTGGC 
GTTGAAGCCATCGCTACTGCCATTGATGCTGGTTACCGCCTCATCGACACCGCGTACAAC 
TATGAAAATGAAGGTACCGTGGGCAAGGCTGTCCGCGAGTCGGGTGTCCCCCGCGAGGAA 
TTGATTGTTACCAGTAAGCTCCCTGGCCGCTTCCATGCTCGCGATCTAGGACGCGTCCGC 
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ATTGAGGAAAGTCTATACCGCCTCAACTTAGATTACATCGATCTCCTCTTGATTCACTGG 
CCTAATCCCAGCAAGGATCTCTACGTCGAGGCGTGGGAAACGCTGATTGAAGTCCGCGAT 
GCTGGCCTGGTCAAGCACATCGGAGTGTCTAACTTCCTTCCAAATCACATTGATCGCCTG 
CGCCGCGAAACCGGTGAACTGCCGGCCGTTAACCAGATCGAGTTGCACCCCTATTTCCCG 
CAGGTGGAGCAGGTAGATTTCCACGATGAGCTGGGCATCATTACCGAGGCCTGGAGCCCG 
CTCAGCAACGGTCGCGGACTCGTCGAAGAGCCATTGCTCAAGGAAATCGGCGAGCGCTAC 
GGGGTCGGCAGCGGCGAAATCGCCCTCGCTTGGCATCACGCCAGGGGAATCGTTCCGATT 
CCACGCTCCACCAACCCGGCCAGGCAGCGCAGCAACTTGGAGGCGGTAAAGATTTCGCTT 
ATCGACGAAGACGTCCAGGCGATTACCGCTTTGGCGCGCAAAAACGGCCGGATCAAAGAT 
CAAGATCCAGCCGTCTATGAAGAATTC 

>RXN0 07 08 -downstream 
TAGATAGTTACATCAAGGTTCCG 

>RXN0077 0 -upstream 

CCATGGGTCTGCCACAGGGAAACAGCAACGCAGACCTAGTCCGCAAGATGCAAGCAACCG 
CCTCAAGTTAAGATCGGTAGGCGATAGGGGTTGAGCATTT 

>RXN0 077 0 

TTGCTCTCCCCGTATGCGTGGGGGTTGTCCCGCGCACTTTTAGACAGTTATGTTCCTAAT 
AAGTTCCAAACCCCAGCAGGAGAAGCGAAGTACACGATGAGTGATCACCAGGACACCACC 
GCCGAAGGCGTTTCATACGCAGCAGCAGGAGTCGACATCGAAGCCGGCGATCGTGCCGTC 
GAACTCTTTGCACCAATGGCCAAGCGCGCCACCCGCCCAGAGGTTCTTGGCAACCTCGGA 
GGCTTCGCAGGACTCTTTGAGCTCGGAAAATACAAGAAGCCAATCCTCGCAGCAGGATCT 
G AC G GAG T C G G C AC C AAG C T T G T CAT C G C C C AG AT GAT GG AC AAG C AC G AC AC CAT C GG C 
ATCGACCTTGTTGCAATGTGTGTGGATGACCTCGTTGTCACCGGCGCAGAGCCACTGTTC 
CTCCAGGACTACATCGCCATCGGCAAGGTTGTCCCAGAGCACGTTGCTGAGATCGTCTCC 
GGTATCGCAGAAGGCTGTGTCCAGGCAGGCTGTGCTCTGCTCGGTGGCGAAACCGCAGAA 
CACCCAGGTGTTATGGAACCAGACCACTACGATGTCTCCGCAACTGCAGTCGGCGTTGTC 
GAAGCAGATGAACTGCTAGGACCAGACCGCGTCCGCGCAGGCGACGTCCTCATCGGCATG 
GCTTCCTCCGGTCTGCACTCCAACGGTTACTCCCTGGCTCGCCACGTCCTCCTGGAAAAG 
GCAGGCCTGGCGCTTGACGGACACATCGAAGAACTCGGACGCACCCTCGGTGAAGAACTT 
CTCGAGCCAACCCGCATCTACGCCAAGGACTGCCTGGCACTGATCGCAGAGTGCGAAGTT 
CACACCTTCTGCCACGTCACCGGCGGCGGCCTCGCAGGCAACCTCGAGCGGGTTGTCCCA 
GAAGGGCTCGTCGCAGAAATGTCCCGAGCAACTTGGACCCCAGGCCAAATCTTCCGCACC 
ATCTCCTCTGTGGGCAAGGTTTCCCGCGAAGAAATGGAAAAGACCTTCAACATGGGTGTC 
GGCATGGTTGCAGTCGTTGCTGAAAAGGACCGCGACCGCGCCCTGGCAATGCTCACCGCA 
CGTCACATTGACTGCTGGGAAATCGGAACCGTACGCAACGGTGAAGAGGGAGAGCCTCGC 
GTGATCCTCAACGGCGAGCACCCTGGCTAC 

>RXN007 7 0-downstream 
TAAGCCCAACTGTCTGCTCTAAG 

>RXN00954 

GCTGTGAAGTGGTTCGAAGCGTCCAACTTCACCTTCCTGTTCGCACCTGCGTACAACCCT 
GCGATTGCGCATGTGCAGCCGGTTCGCCAGGCGCTGAAATTCCCCACCATCTTCAACACG 
CTTGGACCATTGCTGTCCCCGGCGCGCCCGGAGCGTCAGATCATGGGCGTGGCCAATGCC 
AATCATGGACAGCTCATCGCCGAGGTCTTCCGCGAGTTGGGCCGTACACGCGCGCTTGTT 
GTGCATGGCGCAGGCACCGATGAGATCGCAGTCCACGGCACCACCTTGGTGTGGGAGCTT 
AAAGAAGACGGCACCATCGAGCATTACACCATCGAGCCTGAGGACCTTGGCCTTGGCCGC 
TACACCCTTGAGGATCTCGTAGGTGGCCTCGGCACTGAGAACGCCGAAGCTATGCGCGGT 
ACTTTCGCGGGCACCGGCCCTGATGCACACCGTGATGCGTTGGCTGCGTCCGCAGGTGCG 
ATGTTCTACCTCAACGGCGATGTCGACTCCTTGAAAGATGGTGCACAAAAGGCGCTTTCC 
TTGCTTGCCGACGGCACCACCCAGGCATGGTTGGCCAAGCACGAAGAGATCGATTACTCA 
G AAAAG GAG T C T T C C AAT G AC 

>RXN00 95 4 -downstream 
TAGTAATAATCTGCCCACAGTGT 

>RXN00 95 6-upstream 

GCCGGTGCAGGCACGTGGGCTGGGGCGAAAGACGCCGGCGCGCTGCTGAAAATTTTAGCG 
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ACCATCTC C AC AT T C CAT T ACT AAAGGT T T AAAT AGGAT C 
>RXN0 0 95 6 

ATGACTGAAAAAGAAAACTTGGGCGGCTCCACGCTGCTGCCTGCATACTTCGGTGAATTC 
GGCGGCCAGTTCGTCGCGGAATCCCTCCTGCCTGCTCTCGACCAGCTGGAGAAGGCCTTC 
GTTGACGCGACCAACAGCCCAGAGTTCCGCGAAGAACTCGGCGGCTACCTCCGCGATTAC 
CTCGGCCGCCCAACCCCGCTGACCGAATGCTCCAACCTGCCACTCGCAGGCGAAGGCAAA 
GGCTTTGCGCGGATCTTCCTCAAGCGCGAAGACCTCGTCCACGGCGGTGCACACAAAACT 
AACCAGGTGATCGGCCAGGTGCTGCTTGCCAAGCGCATGGGCAAAACCCGCATCATCGCA 
GAGACCGGCGCAGGCCAGCACGGCACCGCCACCGCTCTCGCATGTGCGCTCATGGGCCTC 
GAGTGCGTTGTCTACATGGGCGCCAAGGACGTTGCCCGCCAGCAGCCCAACGTCTACCGC 
ATGCAGCTGCACGGCGCGAAGGTCATCCCCGTGGAATCTGGTTCCGGCACCCTGAAGGAC 
GCCGTGAATGAAGCGCTGCGCGATTGGACCGCAACCTTCCACGAGTCCCACTACCTTCTC 
GGCACCCCCGCCGGCCCGCACCCATTCCCAACCATCGTGCGTGAATTCCACAAGGTGATC 
TCTGAGGAAGCCAAGGCACAGATGCTAGAGCGCACCGGCAAGCTTCCCGACGTTGTGGTC 
GCCTGTGTCGGTGGTGGCTCCAACGCCATCGGCATGTTCGCAGACTTCATTGACGATGAA 
GGTGTAGAGCTCGTCGGCGCTGAGCCAGCCGGTGAAGGCCTCGACTCCGGCAAGCACGGC 
GCAACCAT CACCAACGGTCAGATCGGCATCCTGCACGGCACCCGTTCCTACCTGATGCGC 
AACTCCGACGGCCAAGTGGAAGAGTCCTACTCCATCTCCGCCGGACTTGATTACCCAGGC 
GTCGGCCCACAGCACGCACACCTGCACGCCACCGGCCGCGCCACCTACGTTGGTATCACC 
GACGCCGAAGCCCTCCAAGCATTCCAGTACCTCGCCCGCTACGAAGGCATCATCCCCGCA 
CTGGAATCCTCACACGCGTTCGCCTACGCACTCAAGCGCGCCAAGACCGCCGAAGTA 

>RXN00 957-upstream 

AACCGGCAAGCCCTGGATCGAATGAAGCTCGCAGCGAGTAATTATTTGATGTTTCCCAGA 
AAGGCTTCAGCCCCACAATGATTTCCTCGGTAGGTGCCCC 

>RXN00957 

ATGAGCACGAATCCCCATGTTTTCTCCCTAGATGTCCGCTATCACGAGGATGCTTCTGCA 
TTGTTTGCCCACTTGGGTGGCACAACCGCAGATGATGCAGCCCTGTTGGAAAGCGCTGAT 
ATCACCACCAAGAATGGTATTTCTTCCCTCGCGGTGTTGAAGAGTTCGGTGCGCATTACG 
TGCACGGGCAACACGGTGGTAACGCAGCCGCTGACGGACTCGGGTAGGGCAGTGGTTGCG 
CGCCTAACGCAGCAGCTTGGCCAGTACAACACCGCAGAGAACACCTTTAGCTTCCCCGCC 
TCAGATGCGGTTGATGAGCGCGAGCGCCTCACCGCACCAAGCACCATCGAAGTGCTGCGC 
AAGTTGCAGTTCGAGTCCGGTTACAGCGACGCGTCCCTGCCACTGCTCATGGGCGGTTTC 
GCGTTTGATTTCTTAGAAACCTTTGAAACGCTCCCCGCTGTCGAGGAGAGCGTCAACACT 
TACCCCGATTACCAGTTCGTCCTCGCGGAAATCGTCCTGGACATCAATCACCAGGACCAG 
ACCGCCAAACTCGCCGGCGTCTCCAACGCCCCAGGCGAGCTCGAGGCCGAGCTCAACAAG 
CTTTCATTGCTTATCGACGCCGCCCTCCCCGCAACCGAACACGCCTACCAAACCACCCCT 
CACGACGGCGACACTCTTCGCGTTGTGGCTGATATTCCCGATGCTCAGTTCCGCACCCAG 
ATCAATGAGCTGAAAGAAAACATTTACAACGGTGACATCTACCAAGTTGTCCCGGCGCGC 
ACTTTCACCGCACCATGTCCTGATGCATTCGCTGCTTATCTGCAGCTGCGTGCCACCAAC 
CCGTCGCCGTACATGTTCTATATCCGTGGCCTCAACGAAGGCCGCTCCTATGAACTTTTT 
GGCGCATCCCCTGAGTCCAACCTCAAGTTCACCGCTGCTAACCGTGAGCTGCAGCTGTAC 
CCAATCGCAGGTACCCGCCCCCGTGGACTCAACCCAGATGGCTCCAT CAACGATGAGCTA 
GATATCCGCAATGAGTTGGATATGCGCACTGATGCCAAAGAGATCGCGGAGCACACCATG 
CTTGTCGATCTCGCCCGCAACGACCTGGCCCGCGTCTCGGTCCCAGCGTCGCGCCGGGTT 
GCGGATCTTTTGCAGGTGGATCGCTATTCCCGCGTGATGCACTTGGTGTCCCGTGTGACG 
GCGACGTTGGACCCAGAGCTTGATGCTTTGGACGCCTATCGGGCGTGCATGAATATGGGC 
ACGTTGACCGGCGCTCCGAAGTTGCGCGCTATGGAGCTGTTGCGCGGCGTCGAAAAGCGC 
AGGCGTGGTTCTTATGGTGGGGCAGTGGGGTACCTGCGCGGCAATGGCGATATGGATAAT 
TGCATTGTTATTCGTTCGGCGTTTGTCCAGGATGGTGTGGCTGCTGTGCAGGCTGGTGCT 
GGTGTGGTCCGCGATTCTAATCCTCAATCTGAAGCCGATGAGACGTTGCACAAGGCGTAT 
GCCGTGTTGAATGCCATTGCGCTTGCTGCTGGTTCCACTTTGGAGGTCATCCGA 

>RXN0 0957 -downstream 
TGACACACGTTGTTCTCATTGAT 

>RXN00 969-upstream 

CTATAGTGGCTAGGTACCCTTTTTGTTTTGGACACATGTAGGGTGGCCGAAACAAAGTAA 
TAG G A C AA C AA C GCTCGACCGC GAT T AT T T T T G G AG AAT C 
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>RXN00969 

ATGACCTCAGCATCTGCCCCAAGCTTTAACCCCGGCAAGGGTCCCGGCTCAGCAGTCGGA 
ATTGCCCTTTTAGGATTCGGAACAGTCGGCACTGAGGTGATGCGTCTGATGACCGAGTAC 
GGTGATGAACTTGCGCACCGCATTGGTGGCCCACTGGAGGTTCGTGGCATTGCTGTTTCT 
GATATCTCAAAGCCACGTGAAGGCGTTGCACCTGAGCTGCTCACTGAGGACGCTTTTGCA 
CTCATCGAGCGCGAGGATGTTGACATCGTCGTTGAGGTTATCGGCGGCATTGAGTACCCA 
CGTGAGGTAGTTCTCGCAGCTCTGAAGGCCGGCAAGTCTGTTGTTACCGCCAATAAGGCT 
CTTGTTGCAGCTCACTCTGCTGAGCTTGCTGATGCAGCGGAAGCCGCAAACGTTGACCTG 
TACTTCGAGGCTGCTGTTGCATGCGCAATTCCAGTGGTTGGCCCACTGCGTCGCTCCCTG 
GCTGGCGATCAGATCCAGTCTGTGATGGGCATCGTTAACGGCACCACCAACTTCATCTTG 
GACGCCATGGATTCCACCGGCGCTGACTATGCAGATTCTTTGGCTGAGGCAACTCGTTTG 
GGTTACGCCGAAGCTGATCCAACTGCAAACGTCGAAGGCCATGACGCCGCATCCAAGGCT 
GCAATTTTGGCATGCATCGCTTTCCACACCCGTGTTACCGCGGATGATGTGTACTGCGAA 
GGT AT T AGGAAC AT C AACGC T GC CG AC AT T GAGGCAGC AC AGC AGGC AGGCCAC ACC AT C 
AAG TTGTTGGCCATCTGT G AG AAG T T C AC C AAC AAG G AAG G AAAG TCGGCTATTTCTGCT 
CGCGTGCACCCGACTCTATTACCTGTGTCCCACCCACTGGCGTCGGTAAACAAGTCCTTT 
AATGCAATCTTTGTTGAAGCAGAAGCAGCTGGTCGCCTGATGTTCTACGGAAACGGTGCA 
GGTGGCGCGCCAACCGCGTCTGCTGTGCTTGGCGACGTCGTTGGTGCCGCACGAAACAAG 
GTGCACGGTGGCCGTGCTCCAGGTGAGTCCACCTACGCTAACCTGCCGATCGCTGATTTC 
GGTGAGACCACCACTCGTTACCACCTCGACATGGATGTGGAAGATCGCGTGGGGGTTTTG 

GCTGAATTGGCTAGCCTGTTCTCTGAGCAAGGAATCTCCCTGCGTACMTCCGACAGGM 
GAGCGCGATGATGATGCACGTCTGATCGTGGTCACCCACTCTGCGCTGGAATCTGATCTT 
TCCCGCACCGTTGAACTGCTGAAGGCTAAGCCTGTTGTTAAGGCAATCAACAGTGTGATC 
CGCCTCGAAAGGGAC 

>RXN00969-downstream 
TAATTTTACTGACATGGCAATTG 



>RXN0102 6-upstream 

GAGGTGACATTTATGCCTCTTAATAGCTATACTGTCCCATGAAACGATATTTTAATCTCA 
TATAGTGAGATTTACAGATTTTTAAAGGACGGTGAGTTCC 

>RXN0102 6 

ATGACCAGCCCCGTGGAGAACAGCACCTCAACTGAGAAGCTGACCCTGGCAGAGAAGGTG 
TGGCGCGACCATGTCGTGTCCAAGGGAGAAAACGGCGAGCCCGACCTCCTCTACATCGAC 
CTGCAGCTGCTGCATGAAGTGACCTCACCACAGGCATTTGACGGCCTGCGCATGACCGGC 
C G T AAAC T GC G C C AC C C AG AAC T G C AC C T G G C C AC C G AAG AC C AC AACG T G C C AAC C G AA 
GGCATCAAGACTGGCTCACTGCTGGAAATCAACGACAAGATTTCCCGCCTGCAGGTATCT 
ACTCTGCGCGACAACTGTGAAGAATTCGGCGTGCGCCTGCACCCAATGGGTGATGTCCGA 
CAGGGCATCGTGCACACCGTCGGCCCACAGCTCGGCGCAACCCAGCCAGGCATGACCATT 
GTGTGCGGTGACTCCCACACCTCCACCCACGGTGCTTTTGGCTCCATGGCATTCGGCATC 
GGTACCTCAGAGGTTGAGCACGTCATGGCTACTCAAACCCTGCCACTGAAGCCTTTCAAG 
ACCATGGCCATTGAAGTTACTGGTGAACTGCAGCCAGGTGTTTCCTCCAAGGACCTGATT 
CTGGCGATTATCGCCAAGATCGGCACCGGCGGCGGACAGGGCTACGTTCTGGAATACCGC 
GGCGAAGCAATCCGTAAGATGTCCATGGATGCACGCATGACCATGTGCAACATGTCCATC 
GAAGCTGGCGCACGTGCCGGCATGATCGCCCCAGACCAAACCACCTTCGACTACGTTGAA 
GGCCGCGAAATGGCACCAAAGGGCGCCGACTGGGACGAAGCAGTTGCTTACTGGAAGACC 
CTGCCAACCGACGAAGGCGCAACCTTTGACAAGGTCGTAGAAATCGATGGCTCGGCACTG 
ACCCCATTCATCACCTGGGGCACCAACCCAGGCCAGGGCCTGCCACTGGGCGAATCCGTA 
C C AAG C C C AG AAG AC T T C ACC AAC G AC AAC GAC AAG G C AG C AG C C GAAAAG G C AC T G C AG 
TACATGGACCTGGTACCAGGAACCCCACTGCGCGACATCAAGATCGACACCGTCTTCCTG 
GGATCCTGCACCAACGCCCGCATCGAAGACCTGCAGATCGCCGCTGACATCCTCAAGGGC 
CACAAAATCGCCGACGGCATGCGCATGATGGTCGTGCCTTCCTCCACCTGGATCAAGCAA 
GAGGCAGAAGCGCTCGGACTGGACAAAATCTTCACCGACGCTGGCGCTGAATGGCGTACC 
GCAGGCTGCTCCATGTGCCTGGGCATGAACCCAGACCAACTGAAGCCAGGCGAGCGCTCC 
GCATTCACCTCCAACCGAAACTTCGAAGGACGCCAAGGACCAGGAGGCCGCACCCACCTG 
GTATCCCCAGCAGTCGCAGCCGCCACCGAATCCGCGGACCCTGTCCTCACCTGCAGATAT 
CTAAGGAAGGCTAGAAAACAATGGAAAAATTTACCACCTACACCGGCGTTGGCGTTCCAC 
TGCAGCGATCCAACGTGGACACCGACCAGATCATCCCAGCCGTCTACCTCAAGCGCGTCA 
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CCCGGACCGGCTTCGAAGACGGACTGTTTTCCAACTGGCGCCAAAACGACCCCAACTTTG 
TCCTCAACACCGACACCTACAAGAACGGCTCCGTTCTCG 

>RXN0 102 6-downst ream 
TAGCAGGCCCTGACTTTGGCACC 

>RXN0 1027 -upstream 

AATAGATGGAAGTAGTTTTTCATTCACTTATGTGCGCGTTTTTAATCTGGTTTCTACCAA 
GAACTGTGTGCACCACAACGCGGAAGGTGAATCGCACCCA 

>RXN01027 

ATGGCAAATAAGAACAATAAGCCTCATGAGGTGGACAAAGACCAAGATTCAGCCATGCTG 
ATCAACGGTCGCCTGCAACAGATCCCGGCGCGTCCCACTGAGGAATTCACCCGCCCAACT 
CTTGCAGCAGGTGCAGTACTGTGGCGCGGCGACATCACCAACCCGGACAGCATCGAGGTC 
GCTGTCATCCACCGCCCGCACTATGATGACTGGTCCCTGGCCAAGGGCAAAGTCGATCCC 
GGCGAGTCTATTCCGACAACCGCGGCCCGTGAAATCCTTGAAGAAACTGGCTACGACATC 
CGTCTGGGCAAGCTGATCGGCAAGGTTACTTACCCTGTGCTCGACCGAACCAAAGTGGTC 
TACTACTGGACTGCCCAGGTTCTTGGTGGAGAGTTTGTCCCCAACGATGAAGTTGATGAA 
ATCCGTTGGCTGTCTGTTGATGAAGCATGCGAGTTGCTCAGCTACCAAGTAGATACCGAA 
GTTCTGGCCAAGGCAGCAAAGCGTTTCCGCACTCCTTCCACCACTCGGGTGCTGTATGTT 
CGCCATGCTCATGCACATGGTCGCCAAACCTGGGGTGGCGACGACAATAAGCGCCCATTG 
GACAAAAAGGGGCGTCGACAAGCAGAAATGCTCGTACCCATGTTGTTGCCCTTCAAACCC 
ACCGCAATTTACTCGGCGGTGCCCGATCGCTGCCAAGCCACCGCGCTCCCCCTTGCCGAT 
GAGCTCGGCCTCGACGTGTCCGTCAACCGACTGTTCGGCGACGACGCCTGGGAAACCGAT 
CCCGAGGCCTGCAAGAAGCGCTTCACCGACGTGGTCGCGCAAGGTGGCGTGCCGATGATC 
GTTGGGCAGGGCGACATCATTCCGGAAATGATCAAATGGTTCTCCGAGAACGGCACCCTC 
CCTATCGATGAGAAGATCAAGGCGAAAAAGGGCAGCGTGTGGGTGTTGAGCTTTCACGAC 
GGTGTGTTCACCGGCGCTGATTACCTGGCGAGTTCCCTGCCGGTTAAA 

>RXN0 10 27 -downstream 
TAGGAGCGCGTTTAAGGCCTCCA 

>RXN0107 9-upstream 

AC C T T AAAAC T T AAT C AAT C AAT AC AAAG T T C AC AC C T C T T T T GAAAG GG AC AT T C C T T T 
GACTGCATCGGGAACCACCGTCGTGCCACGCGGAGACCAG 

>RXN01079 

ATGGACTTCCACGCTCTTAACGCGTTGCTCAACCTTTACGATGACAACGGCAAGATCCAG 
T T T GAG AAAG AC C G T G AAG C T G C AAAC C AG T A C T T CC T G C AG C AC G T C AAC C AG AAC AC C 
GTCTTCTTCCACAACCTGCAGGAAAAGATCGACTACCTGGTTGAAAACAAGTACTATGAC 
CCAATCGTTCTGGACAAGTACGACTTCCAGTTCATCAAGGACCTCTTCAAGCGCGCATAC 
GGATTCAAGTTCCGCTTCCAGTCCTTCCTCGGTGCATACAAGTACTACACTTCCTACACC 
CTGAAGACCTTCGACGGTCGCCGCTACCTCGAGCGTTTCGAAGACCGTGTCTGCATGGTC 
GCCCTCACCCTCGCTGACGGCGACCGCGCATTGGCCGAGAACCTGGTCGATGAGATCATG 
TCTGGCCGTTTCCAACCAGCAACCCCAACCTTCCTGAACTCCGGCAAGGCACAGCGCGGC 
GAGCCAGTATCCTGCTTCCTCCTGCGTATCGAAGACAACATGGAGTCCATCGGACGTTCC 
ATCAACTCTGCTCTTCAGCTGTCCAAGCGTGGCGGTGGCGTAGCGTTGCTGCTGTCCAAC 
CTTCGTGAAGCCGGTGCACCGATTAAGAAGATTGA7VAACCAGTCTTCCGGTGTTATCCCA 
GTGATGAAACTTCTGGAAGATGCTTTCTCCTACGCTAACCAGCTGGGTGCTCGTCAGGGT 
GCAGGTGCTGTGTACCTCAACGCTCACCACCCAGATATCCTGTCCTTCCTGGATACCAAG 
CGTGAGAACGCCGATGAGAAGATCCGCATCAAGACCCTGTCCCTGGGTGTTGTGATTCCG 
GACATCACCTTCGAGCTGGCTAAGCGCAACGATGACATGTACCTGTTCTCCCCATACGAT 
GTGGAGCGCATTTACGGCAAGCCTTTCGCAGACGTCTCAATCACCGAGCACTACGACGAG 
ATGGTGGATGATGACCGCATCCGCAAGACCAAGATCAACGCGCGTCAGTTCTTCCAGACC 
CTGGCAGAAATCCAGTTCGAGTCCGGTTACCCATACATCATGTATGAAGACACCGTGAAT 
GCATCCAACCCAATCGAAGGTCGCATCACCCACTCAAACCTGTGCTCTGAGATCCTTCAG 
G T G T C C AC C C CAT C T G AAT T C AAC GAT G AC C T G AC T T AC G C AG AG G T C G G C G AAG AC AT T 
TCTTGTAACTTGGGTTCCCTCAACGTTGCAATGGCTATGGATGCACCAAACTTTGAGAAG 
AC C A T C G AAAC C G AAAT CCGCGGCTT AAC T G C AG T G C C T GAG C AG AC C AG CAT C G AT T C C 
GTGCCTTCCATCCGTAAGGGCAACGAAGCAGCTCACGCCATCGGCCTTGGCCAGATGAAC 
CTTCACGGCTACTTCGGTCGCGAGCACATGCACTACGGCTCCGAGGAAGCCCTGGACTTC 
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ACCAACGCATACTTTGCTGCCGTGCTGTACCAGTGCCTGCGTGCATCCAACCAGATCGCT 
AC T GAG C G T GG AG AG C G T T T C AAG AACT T CGAAAAC T CC AAG TAT G C AACCG G T GAG T AC 
T T C GAT G AT T T C GAT G C AAAC G AC T T C G C AC C AAAG T C C G AC AAG G T C AAG GAAC T C T T T 
GCCAAGTCGAACATCCACACCCCAACCGTTGAGGACTGGGCTGCGCTGAAGGCCGACGTG 
ATGGAGCACGGTCTGTTCAACCGTAACCTGCAAGCGGTTCCACCAACCGGTTCGATCTCC 
T AC AT C AAC AAC T C C AC CTCGTCGATC C AC C C AAT C G CAT C C AAG A T T GAG A T C C GC AAG 
GAAGGCAAGATCGGCCGCGTTTACTACCCAGCTCCACACATGGACAATGACAACCTTGAG 
TACTTCGAGGACGCCTACGAAATCGGCTACGAGAAGATCATTGACACCTACGCTGTGGCA 
ACCAAGTACGTTGACCAGGGCCTGTCACTGACCTTGTTCTTCAAGGACACTGCCACCACC 
CGTGACATCAACCGTGCGCAGATCTACGCATGGCGCAAGGGCATCAAGACCTTGTACTAC 
ATTCGCCTGCGCCAGGTTGCTCTGGAAGGCACTGAAGTTGACGGCTGCGTCAGCTGCATG 
CTG 

>RXN0107 9-downstream 
TAAAAGCACTTAAAAATATCCCC 

>RXN010 95-upstream 

GTGTGTTCGGGATAACCTTAAACACAGCATTGGTTGGAAGGAGGTTGGGGC 
>RXN01095 

ATGGTTGCAACAGAGAACCGCATGTTGATGGAAATCGCTGCGGAAATATCGGCTCGGGAA 
GCAACGCTTGGTTTTCAAGAAGTCAAAACTAAATCTCGATCAGCAGGTCTCACGGCGGCT 
TTCGATATTGCTTCAGTCTTTTTTTCGTCTGGATGTAATGTCGTAGTCGCCTTTGATCGT 
TTTGCATCCAATTGGTCTGATCATTCGGATCATGTGGACTACGCTGCACAGGTTGCGGGT 
TTTGGCGCATCAATGCTTGCATATACGGTGCGCAGGGGACAGTTTGATACCGCAGTACGC 
GATATCAGGGACATCAAATCTGAAGTAGACATTCCCATTCTGCTTCATGATCCCATCATC 
GATCCGTAT CAAATCCACGAAGCCCGCGTCATGGGCATCGACGCTCTTCAATTCCCCGTA 
TGGGCGATGGAACAAGCTCGACTGGAATCTTTGGTGGACCGCACCGAATCATTGGGCATG 
ACAGCCATCGTGTCTGTGCGAAACCACGAAGAAGCGCATCGTGCAGTGGACGCAGGAGCG 
ACAGTGGTAGCAATTGATATTACTGGTTATACCGGCTCACTCACTTTGCCTGAAGCGTTT 
TCGGGTATCACCCAATTCATGCCCAAAGAGGTAGCCCGCATTGTGCTCGGAGGTTGCAGC 
AGCCCTAAAGAACTCATGCGGTTTGCACGACATTCTGCAGACGCCATCTTTGTTCCACAT 
GCAGACCTCGCCACCACAAAATCTCTTGTGACAGCAGGTATGCATCCAGCGTGCCCATCG 
CGT 

>RXN01095-downstream 
TGAAGAGGTGCTCTGTGGTCAGC 

>RXN0 110 4 -upstream 

CACTTGCGCACTACCATTGGTGTGCCTGAGGAAAATGATGCGTTTTTGGACGCAGCTGCA 
GAGATCATCAAGCTGAACCTGTAAGAGAGAAGAATTTTTC 

>RXN01104 

ATGACTGTCGCACCAAGAATTGGTACCGCAACCCGCACCACCAGCGAATCCGACATCACC 
GTCGAGATCAACCTGGACGGCACCGGCAAAGTAGATATCGATACCGGCCTGCCATTTTTC 
GACCACATGCTCACTGCATTCGGCGTGCACGGCAGTTTTGATCTGAAAGTCCATGCCAAG 
GGCGACATCGAGATCGACGCACACCACACCGTGGAAGATACCGCCATCGTGCTCGGCCAA 
GCACTCCTTGACGCTATTGGCGACAAGAAAGGCATCCGCCGTTTCGCATCCTGCCAGCTG 
CCCATGGATGAGGCATTAGTGGAGTCCGTGGTGGATATCTCCGGTCGCCCATACTTCGTG 
ATCTCCGGCGAACCAGACCACATGATCACCTCCGTGATCGGTGGACACTACGCAACCGTG 
ATCAACGAGCACTTCTTTGAAACCCTCGCGCTCAACTCCCGAATCACCCTCCACGTGATC 
TGCCACTACGGCCGCGACCCTCACCACATCACCGAAGCAGAGTACAAGGCTGTTGCCCGT 
GCGCTGCGCGGTGCCGTAGAGATGGATCCTCGTCAAACAGGAATCCCATCCACTAAGGGA 
GCGCTC 

>RXN01104~downstream 
TAGACATGAACTCTTCTCCCATC 

>RXN01115-upstream 

CTCACCGCATGCAGCGTGAAAACACTCAGTACGGACTGGCCACCATGTGCATCGGTGGCG 
GCCAGGGTCTTGCAGCTGTCTTTGAAAAGGAGAACTAAAA 
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>RXN01115 

ATGGCTATTTTGCACAGCGTTTCCTACGGAACTTCCGACAACACCTTGGTGTTCATTGGC 
TCGTTGGGTTCCACCACCGACATGTGGCTGCCACAGCTGGATGCCTTGCATAAGGATTTC 
CGCGTCATCGCTGTTGATCACCGCGGACATGGTCTGTCTGAACTCATCGAAGGCACCCCC 
ACTGTGGCGGATCTGGCGCAGGATGTGCTGGATACCCTCGATGACCTGGGTGTCGGAAAC 
TTCGGCGTCATCGGACTATCTCTCGGCGGAGCGGTTGCACAATACTTGGCGGCCACCTCT 
GATCGTGTCACCAAGGCAGCATTCATGTGTACCGCTGCAAAATTCGGCGAGCCCCAGGGC 
TGGCTAGATCGCGCCGCAGCGTGCCGCGAAAACGGCACTGGTTCTCTGTCCGAAGCTGTG 
ATCCAGCGCTGGTTCTCCCCCACTTGGTTGGAGAACAACCCAGCGTCCCGCGAGCACTTC 
GAAGCCATGGTTGCCGGCACCCCATCTGAGGGTTACGCGCTGTGCTGCGAGGCGTTGGCA 
ACCTGGGATTTCACCGATCGCCTGGGAGAAATCACCGTGCCAGTGCTCACCATCGCAGGT 
GCCGATGACCCCTCCACTCCTCCAGCAACCGTGCAGATCATTGCCGATGGCGTTGGCGGC 
GAGTCCCGCGCAGAGGTCCTAAGCCCAGCCGCGCACGTACCAACCGTGGAACGTCCAAAC 
GAGGTAAATGAACTGCTAGCACAGCATTTCGCT 

>RXNO 11 15 -downstream 
TAATGTTGTAGGCATGTTCACAA 

>RXN01116-upstream 

TGCCAGGAATTTACGTCAACCGCGTCGTCCACGTTGGACCGCAGGAAACCGGAATCGAAA 
ACAGGACGGTGTCTAACTAATGACTTGGGATCATAACCAA 

>RXN01116 

ATGGCAGCCCGCGTTGCCCAGGAACTTGAAGACGGCCAGTACGTCAACCTCGGCATCGGC 
ATGCCTACACTTATCCCCGGCTACCTGCCTGAGGGACTAGAGGTTATCCTTCACTCCGAA 
AACGGTGTGCTGGGCGTTGGACCTTACCCAACTGAAGAGGAACTTGATCCTGAGCTGATC 
AACGCCGGCAAGGAAACCATCACGGTTGCACCTGGCGCATCCTACTTCTCCTCTTCTGAT 
TCTTTCGCCATGATCCGCTCCAAGTCTGTCGACGTTGCAGTCTTGGGCGTTATGGAAGTC 
TCCCAGTACGGCGACCTGGCCAACTGGATGATTCCCGGCAAGCTGGTCAAGGGTATGGGT 
GGCGCAATGGATCTGGTGCACGGCGCATCCAAGATCATCGCCATGACCGATCACATCACC 
AAGAAGGGCGCTCCGAAGATCCTTAAGGAGTGTCGCCTCCCACTGACTGGCGCGAAGTGC 
GTGGACATGATTGTCACCACCCACGCTGTGTTCTCTGTGGACCCTGAAGAAGGCCTCACG 
CTCATCGAGTGCGCCGACGGTGTCACCGTTGAGGAACTCCGCGAAATCACCGAAGCCGAT 
TTCAAAGTTGCT 

>RXN01116-downstream 
TAAGCAAACGCTGCGCAATTAAG 

>RXN0 1127 -upstream 

GCCCTGCATGATGGGGTAGTGGGGGTTGTTGGGCAGGTACGAGCTGTGATCAAT CAGCTA 
CACTAGTGAAGTCCATATAGTGAGAAGGGAATCCCACAAC 

>RXN01127 

ATGAAACTTGCTGTTATTGGTGGAGATGGTATCGGCCCAGAGGTTACTGCAGAAGCCCTC 
AAGGTTCTAAACGCTGTCCGCGACGACATCGAGACCACCGATTATGACCTTGGCGCACGC 
CGTTACCTCAAAAATGGCGAGCTGCTCACCGACGAGGATCTGGCATCCCTGCGCGAGCAT 
GACGCGATCCTTCTTGGCGCTATCGGTGCACCAGGTTCCGTCCCTCCAGGAATTCTCGAG 
CGTGGTTTGCTGCTGAAGATGCGATTCGCACTGGATCACCACGTGAACCTGCGCCCATCC 
AAGCTGTACGACGGCGTGGAGTCCCCACTGCGTAACCCAGGCAAGATTGATTTCGTTGTG 
GTCCGCGAAGGTACCGAAGGCGCCTACACTGGCAACGGTGGAGCAATCCGCGTGGGAACC 
CCTCACGAGATTGCCAATGAAACCTCCGTGAACACTCGCTACGGCGCTGAGCGCGTTATT 
CGCTACGCATTCGAGCTGGCACAGAGCCGCCGCAAGAAGCTCACCCTCGTGCACAAGACC 
AACGTCCTGGTTCACGGTGGTGGCCTGTGGCAGCGCACCGTAGATGAGGTTGCAAAGGAA 
T AC C C AGAG GTAGCCGTC GAT T AC AAC C AC AT C G AT G C AG C AAC CAT C TAT CTGGTCACT 
GATCCTTCCCGCTTCGATGTGATTGTTACCGATAACCTCTTCGGCGACATCCTCACCGAT 
GAGGCAGGCGCAGTCTCTGGCGGAATTGGCCTCGCAGCATCCGGCAACATCGATGCCACG 
GGCACCAACCCTTCCATGTTCGAGCCAGTCCACGGCTCTGCACCAGATATCGCAGGCCAG 
GGAATCGCAGACCCAACGGCAGCAATCCTATCCGCTGCGATGCTGCTGCGTCACTTAGGT 
GATGAAGACAACGCAGTACGTATTGAAACAGCCATCGCAGCTGATGTGGCTGGCCGAGAT 
AACTCTCAGCCGATTTCTACCACTGAGGTGGGAGACCGCATCGTCAAGGCGCTGCAAAGC 
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>RXN01127-downstream 
TAAATTTCAACGCCGACCCCCTT 

>RXN01162-upstream 

CATCGAATACGTGCCCTGCTGAATAGATGACATCGCAGAGATCTATAAGAGTCAGTGGTT 
GTCGGGGTTTCACAGTCACTTATTCTATGCAGGATTCACC 

>RXN01162 

ATGTATATCGTGGGGATTTGTCTACAATTAGTGGTTATGAGCCAACCGATGTCAGCACCC 
GACTCCGCTCCAGGAACAGAGCGCGGTCATGAACGCACCCATTTTGCGGTAGTCGGTGAC 
TCCCAGGATCCAGCACAGGCAACAGCTCCTAGAGCGCCAGCAGAATCAATTACTTTGATT 
GGTATTGGTACCGATGGGTTTGAGGGGCTCGGACTCAAGGCACAGCAAGCATTACAACGT 
GCCTCTGTGGTGATTGGATCATGGCGCCAGCTCAATCTCGTACCTGATGCCATTAAGGCA 
GAGCGTCGCCCATGGCCGGGTAATACCAAGCATCCTGATTTAGATGCCTTGTTTAAAGAG 
TTCCTCGGTCGGCATGTTGCTGTTCTGGCCTCTGGCGATCCACTGTTTTACGGCGTGGGC 
ACCGCAATGGTCCATGTGCTGGGGATGGATAGACTCACGGTTATTCCGGGACCATCATCC 
GCGTCGCTTGCTTGCGCCCGCTTGGGTTGGACAGTCAACCGCACACGGGTGGTGTACCTA 
GGACAAGAACCCATTGAGACACTCATCCCGATTATTGAATCAGGCGCTCAATTCCTCGTC 
T T G G G T AAAG AT G AA T T C AG T AC AG C T C AAG T T G C C A C G T T G T T G AAT G AAC T C G G AC T G 
GGGGAG ACT CCAC TG ACT G TGC T CAGCGAT T T GGGCAGT AC T GAT G AGG AG AT C ACC C AA 
GGCACAGCTTCACATCCACCAGCTGCAGTGTCTGTTCTCAACGTGATTGCTGTGGGAGCT 
CGCACCGCAATGCCGAAACCCCACTTTGAAGGCGACGTATCAAACGAAGACCTTCGGGCA 
CTGACCGTGGCAGCTCTAGAACCCACCCAGGGACAAATGCTGTGGACCTTCGGGGATATT 
GGAGCAGCACTTGCCTGCGATTGGCTACGCGCAGCCGGCAACAAGGCGCACGCCATTAGT 
TTTGCCTCCATGGTTGAGCAAAGCCAAAGGAATGCTCGCAAACTAGGTGTATCCACCCTC 
AGTGTGAAAGAGACCCTGTCACCCAAAACGCTCAAAGATATCCGCTATGTACAAGGACCA 
G AAT CAGC AAGC CC AC AT GCC AT C T T CAT GAAC AAAGGCC T AGGCAT CGAT C T AGT T C C T 
GAAACCGCATGGATGATGCTGCGGCCTGGAGGAAAGCTCATTGCGCAAGCCTCCACAGAA 
GAC AAC AT CG C AAAG C T T C AC AC AC T C C AAG AAC AAC AC G G C G G AAT C AT C AAAC AC AT C 
C G C A T C G AC G AC AC AG AC G T G C AC C AAT G G C GAG T T AC AAAG C C G G T G AC T C C AG AAG C G 
GTGAAT 

>RXN0 11 62 -downstream 
TAGCATCAAAAACCAACCCCATG 

>RXN012 0 9-upstream 

CAGATTGCAGCACAGAAGGCATCGGCGCCAGGCAGCTTTGCGGTGGCGTTTATTGATGCG 
CTTTATGACGTGGATGCCCAGGCTGTGGCCTCGTTGGTTG 

>RXN012 0 9 

ATGTGCGAGAGGCCTGAAAAGTACGTGACTGATTTTTCTTTGTATCTGGTCACCGATCCC 
GTTTTGGGTGGCGGGCCAAAAAAAGTAGCTGGAATTGTTGACAGCGCAATTTCCGGCGGA 
GTTTCTGTGGTGCAGCTGCGCGATAAGAACTCAGGCGTGGAAGATGTTCGTGCGGCAGCA 
AAGGAGCTGAAAGAACTCTGCGATGCTCGCGGGGTGGCGCTTGTTGTCAACGATTACTTA 
GATATCGCCGTTGAGCTGGGTCTTCACCTGCACATTGGTCAAGGCGATACACCTTATACG 
CAAGCACGGGAGCTGCTTCCAGCTCATCTTGAATTGGGTTTGAGCATTGAAAACCTGGAT 
CAATTGCATGCTGTGATCGCGCAGTGCGCCGAGACTGGTGTGGCATTGCCCGATGTGATT 
GGCATTGGTCCGGTGGCCTCTACTGCGACCAAACCAGATGCGGCACCCGCATTGGGTGTG 
GAGGGCATCGCTGAGATCGCCGCTGTAGCTCAAGACCACGGCATCGCATCAGTAGCTATT 
GGAGGCGTTGGTCTACGCAACGCGGCCGAACTCGCTGCTACGCCCATCGACGGTCTGTGC 
GTGGTCTCTGAAATCATGACCGCCGCCAATCCAGCAGCTGCGGCAACTCGCCTGCGGACT 
GCTTTTCAACCTACTTTCTCGCCTGAAACTCAAACTGAACTCTCTCAAACAGAACTCCAA 
GGAGCCTTCGTGAATTCGCCTTCTGCCCCACGTGTGTTGTCTATTGCAGGCACTGATCCC 
ACAGGTGGTGCAGGTATTCAGGCTGATCTGAAGTCCATTGCAGCAGGTGGCGGCTACGGC 
ATGTGCGTTGTGACCTCGCTGGTCGCGCAAAACACCCACGGCGTCAACACGATCCACACC 
CCACCCTTGACCTTTTTGGAAGAACAGCTGGAAGCGGTCTTTTCCGATGTCACCGTCGAT 
GCCATCAAGCTCGGCATGTTGGGCTCTGCCGACACCGTCGATCTGGTGGCTTCATGGCTT 
GGTTCCCACGAGCACGGTCCCGTGGTGCTTGATCCCGTCATGATCGCCACCAGCGGTGAT 
CGCCTACTGGATGCGAGCGCTGAAGAATCGCTGCGCCGCCTGGCCGTGCACGTCGATGTG 
GTCACCCCGAATATCCCCGAACTTGCCGTGTTGTGCGACAGTGCTCCTGCCAT CACCATG 
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GATGAGGCCATTGCTCAGGCTCAGGGATTTGCGCGGACTCATGACACCATCGTCATTGTC 
AAGGGTGGACATCTGACTGGCGCGCTTGCTGATAACGCTGTCGTGCGCCCCGACGGCTCG 
GTGTTCCAGGTGGAAAACCTGCGTGTCAACACCACCAACTCCCATGGCACAGGCTGTTCG 
CTCTCTGCGTCACTTGCCACCAAGATCGCCGCCGGCGAAAGCGTGGAA 

>RXN01239-upstream 

GCACTTGCTGCGTAAATCTTTTTCCCACGCCGGGAATGCGTGAACAC TAAGATCGAGGAC 
GTACCGCACGATTTTGCCTAACTTTTAAGGGTGTTTCATC 

>RXN01239 

ATGGCACGTCCAATTTCCGCAACGTACAGGCTTCAAATGCGAGGACCTCAAGCAGATAGC 
GCCGGGCGTTCATTTGGTTTTGCGCAGGCCAAAGCCCAGCTTCCCTATCTGAAGAAGCTA 
GGCATCAGCCACCTGTACCTCTCCCCTATTTTTACGGCCATGCCAGATTCCAATCATGGC 
T AC GA T G T CAT T GAT C C C AC C AC CAT C AAT G AAG AG CTCGGTGGCATG GAG GGTCTTCGA 
GATCTTGCCGCAGCTACACACGAGTTGGGCATGGGCATCATCATTGATATTGTTCCCAAC 
CATTTAGGTGTTGCCGTTCCACATTTGAATCCTTGGTGGTGGGATGTTCTAAAAAACGGC 
AAAGATTCCGCTTTTGAGTTCTATTTCGATATTGACTGGCACGAAGACAACGGTTCTGGT 
GGCAAGCTGGGCATGCCGATTCTGGGTGCTGAAGGCGATGAAGACAAGCTGGAATTCGCG 
GAGCTTGATGGAGAGAAAGTGCTCAAATATTTTGACCACCTCTTCCCAATCGCGCCTGGT 
ACCGAAGAAGGGACACCGCAAGAAGTCTACAAGCGCCAGCATTACCGCCTGCAGTTCTGG 
CGCGATGGCGTGATCAACTTCCGTCGCTTCTTTTCCGTGAATACGTTGGCTGGCATCAGG 
CAAGAAGATCCCTTAGTGTTTGAACATACTCATCGTCTGCTGCGCGAATTGGTGGCGGAA 
GACCTCATTGACGGCGTGCGCGTCGATCACCCCGACGGGCTTTCCGATCCTTTTGGATAT 
CTGCACAGACTCCGCGACCTCATTGGACCTGACCGCTGGCTGATCATCGAAAAGATCTTG 
AGCGTTGATGAACCACTCGATCCCCGCCTGGCCGTTGATGGCACCACTGGCTACGACGCC 
CTCCGTGAACTCGACGGCGTGTTTATCTCCCGAGAATCTGAGGACAAATTCTCCATGCTG 
GCGCTGACCCACAGTGGATCCACCTGGGATGAACGCGCCCTCAAATCCACGGAGGAAAGC 
CTCAAACGAGTCGTCGCCCAACAAGAACTCGCAGCCGAAATCTTAAGGCTCGCCCGCGCC 
ATGCGCCGCGATAACTTCTCCACCGCAGGCACCAACGTCACCGAAGACAAACTTAGCGAA 
AC CAT CATCGAATTAGTCGCCGCCATGCCCGTCTACCGCGCCGACTACATCTCCCTCTCA 
CGCACCACCGCCACCGTCATCGCGGAGATGTCCAAACGCTTCCCCTCCCGGCGTGACGCA 
CTCGACCTCATCGCGGCCGCCCTACTTGGCAATGGCGAGGCCAAAATCCGCTTCGCTCAA 
GTCTGCGGCGCCGTCATGGCTAAAGGTGTGGAAGACACCACCTTCTACCGCGCATCTAGG 
CTCGTTGCATTGCAAGAAGTCGGTGGCGCGCCGGGGAGATTCGGCGTCTCCGCTGCAGAA 
TTCCACTTGCTGCAGGAAGAACGCAGCCTGCTGTGGCCACGCACCAT GACCACCTTGTCC 
ACGCATGACACCAAACGTGGCGAAGATACCCGCGCCCGCATCATCTCCCTGTCTGAAGTC 
CCCGATATGTACTCCGAGCTGGTCAATCGTGTTTTCGCGGTGCTCCCCGCGCCAGACGGC 
GCAACGGGCAGTTTCCTCCTACAAAACCTGCTGGGCGTATGGCCCGCCGACGGCGTGATC 
ACCGATGCGCTGCGCGATCGATTCAGGGAATACGCCCTAAAAGCTATCCGCGAAGCATCC 
ACAAAAACCACGTGGGTGGACCCCAACGAGTCCTTCGAGGCTGCGGTCTGCGATTGGGTG 
GAAGCGCTTTTCGACGGACCCTCCACCTCACTAATCACCGAATTTGTCTCCCACATCAAC 
CGTGGCTCTGTGCAAATCTCCTTAGGCAGGAAACTGCTGCAAATGGTGGGCGCTGGAATC 
C C C G AC AC T T ACC AAG G AAC T GAG T T T T T AGAAGAC T C C C T G GT AG AT CC C G AT AAC C G A 
CGCTTTGTTGATTACACCGCCAGAGAACAAGTCCTGGAGCGCCTGCAAACCTGGGCTTGG 
ACGCAGGTTAATTCGGTAGAAGACTTGGTGGATAACGCCGACATCGCCAAAATGGCCGTG 
GTCCATAAATCCCTCGAGTTGCGTGCTGAATTTCGTGCAAGCTTTGTTGGTGGAGATCAT 
CAGGCAGTATTTGGCGAAGGTCGCGCAGAATCCCACATCATGGGCATCGCCCGCGGTACA 
GACCGAAACCACCTCAACATCATTGCTCTTGCTACCCGTCGACCACTGATCTTGGAAGAC 
CGTGGCGGATGGTATGACACCACCGTCACGCTTCCTGGTGGACAATGGGAAGACAGGCTC 
ACCGGGCAACGCTTCAGTGGTGTTGTCCCAGCCACCGATTTGTTCTCACATCTACCCGTA 
TCTTTGTTGGTTTTAGTACCCGATAGTGAGTTT 

>RXN01239-downstream 
TGATCCCTGCACAGGAAAGTTAG 

>RXN012 4 0-upstream 

TTGTTCTCACATCTACCCGTATCTTTGTTGGTTTTAGTACCCGATAGTGAGTTTTGATCC 
C T G C AC AGGAAAG T T AGC G G CGC T AC TAT GAAC GAT C GAT 

>RXN0124 0 

ATGTCTGACAACACTCTCTCCCAATTTGGCAGTTACTACCACGAATTCCGACGTGCCCAT 
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CCCATGGCCGACGTCGAATTCCTCCTAGCAATTGAAGAATTACTTACGGACGGTGGTGTC 
ACCTTCGATCGCGTCACCACACGCATCAAAGAATGGTCAAGCCTGAAAGCCAAGGCTCGC 
AAGCGTCGCAACGATGGCTCGTTGATCTACCCTGATCCGCGCAAAGACATCCACGACATG 
ATCGGTGTTCGGATCACCACGTACCACTCCACGGAAATACCCGTGGCCCTAAAAGTGCTC 
CAAGACTCCTTCATCGTCCACAAATCCGTAGACAAAGCCGCTGAAACTCGCATCTCAGGC 
GGCTTTGGTTACGGCTCCCACCACCTGATTCTGGAAGTCGATGACACCTCCGATGACCTC 
CAGGACTACAAAGGCCTCGTCTTTGAAGTTCAGGTGCGCACCGTGCTGCAACACGCCTGG 
G C AG AG T T C GAACAC GAT AT C C GC T AT AAAC GC G C C GAT G T G T C C AAC CCAG AAG AC T T C 
AGCGCAGAAGTAGACCGCATGTTCACCCTCGCTGCCGGACTCATCGAATTAGCGGACCAA 
C AAT T C G AC C AAAT C G C C G C AC T C AAAG AAACC AG C CG AG T T G C T GAT G AA T C C G T C GAA 
CTCACCGCAGAGACACTTCCCGGCGTTCTTGCCATGCTCATTGGCAACCGCTTCCCCCGC 
CCACGCTCCACAAACTACCGCTTCCTCGAAGACATCCTGGTGGCCAACTCCATTACCTCT 
GTGGTGCAGCTGCGCGAGCTGCTCAACCCCACCGACATTGAAGTGCTGTTGAAAGTAATG 
AACTACCGCTTCCACCCAGGCCAGATCCGCATCATCGACGATTTACTACTCAAACGATTT 
GGCCAATCACACATCGATGCCACCGTCGCCACCGACTCCCAACCACTCAACGCCAAACGC 
C AC AG G C AGC T AAAAC G C AAG C TAG AG C T CAT G AC C C AAG C T CAT C T T G T G GAAC C AC C A 
AAC 

>RXN012 4 0~downstream 
TAAAGTTCCCCCAAAGTTAGCCC 

>RXN0 13 04 -upstream 

ATGCAGGTT^AACGAATTTGTGCTTATATCAACATTCGTGATTCGGCAAAATTAATTAAAC 
TGAAAAAGGGGATTAATTACCCCCACTTGAGGAGAAATTG 

>RXN01304 

ATGCCCGCACAGAACAAAAACCTCCCAGGATCCGTCATCGTTGTGTCTGATCGGATTAAA 
T C G GG AG AAAG AAT T G AT AAAGC AG G AC C C G TAG C AG TAG AC C T T C T T C AG GAAT C AG GC 
GTGGAGATTTCCACATTCACCGTCGTGGAGGAGGGCTTTGAACCTGTCCATCAAGAATTG 
GTTAAGGCGTTGGCGCGCCGGGATCGCGTCATCATCACCATCGGCGGAACGGGCGTGGGG 
CCTAGAAATCGGACGCCGGAGGCCACAGAACCGCACATCGATACGCTACTGCCGGGTCTG 
ATGACGCAGATTTTGTTCTCTGGACTGTCCAATACCGCGCAGGCGGGGTTATCTCGGGGG 
CTGGTGGGCTTGAGTGCTCGCGATTCCACGGCCGCGCTCATCGTCAACGCGCCGAGTTCT 
TCCGGGGGCGTGCGCGACGCGCTCGGGGTGGTCTGCCCGCTTTTCGGTTCCATTTTTGAG 
CGTCTT 

>RXN0 13 04 -downstream 
TAAAAGATTTTTGCTTATCGACG 

>RXN01321-upstream 

GGAGGGTGTAGTCAAGGATTTGGGCCATGGTGGAGCGGGAAATCGTCATATCCATACCCT 
ACTTAGACCTGACTTAGTGTGGGAAAATTTCCAGGGTAGA 

>RXN01321 

ATGCAACGAATGACCCCGAGTTCTCCTGAAGTTCGTAATCGTCCGAGCGCTGCGCCTGAA 
GAGCGTCAGTTTGTGCTCACTTTTGGCTGCCCTGACTCCACTGGAATTGTGGCGAAGTTG 
TCGTCGTTCCTAGCTGAGCGTGGGGGTTGGATTACTGAGGCTGGATATTTCACGGATCCT 
GATTCGAATTGGTTCTTTACTCGTCAGGCGATTCGCGCTGAGTCGATTGATACCACGATT 
GAGCAGTTGCGGGAGGAGTTCGCTCCGCTTGCGGAGGAGTTCGGCCCGAGGGCTAAGTGG 
AGTTTCACTGACACTGCGCAGGTGAAGAAGGCTGTGTTGTTGGTGTCTAAGGAGGGCCAC 
TGCTTGCACGATTTGTTAGGTCGTGTGGCTGAGAATGATTATCCGATGGAAGTTGTTGCG 
GTTGTGGGTAACCATGAGAACTTGCGTTATATTGCGGAGAACCATAATGTTCCGTTTTTC 
CATGTGCCGTTTCCTAAGGATGCGGTTGGTAAGCGGAAGGCGTTTGACCAGGTCGCTGAG 
ATTGTGAATGGTTATGATCCGGATGCGATTGTTTTGGCTCGTTTTATGCAGATTTTGCCG 
CCGGATTTGTGTGAGATGTGGGCTGGTCGTGTGTTGAATATTCATCACAGTTTCTTGCCG 
TCGTTTATGGGTGCGCGCCCGTAT CATCAGGCGTATAGCCGTGGTGTGAAGTTGATTGGT 
GCGACCTGCCATTATGCGACTGGGGATCTGGATGATGGTCCGATCATTGAGCAGGATGTT 
ATTCGTGTGACGCATAAGGATACGCCGACTGAGATGCAGCGTTTGGGCCGCGATGCGGAG 
AAGCAGGTGCTGGCTCGCGGTTTGCGTTTCCACTTGGAGGACCGGGTGCTGGTTTACGGT 
AACCGCACGGTTGTCTTTGAT 
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>RXN01321-downstream 
TAAGGCTTTTTGCTTTTCGACGC 

>RXN01413-upstream 

T T T G C C C TAT T G G AAG AAG T AAA T T C C AC AC C T T C AC T T T C C AAT AC TTCTTTTGGT GAG 
CGGGTTTCCTCAGCGTTTAACCATCTGAAACCATCTGAGA 

>RXN01413 

TTGACCCATCTGTTCTTAGAACTCGATGAGCGTTTAGTACTGGGTGTTCAGCAAGATGGT 
TACCAATGGACTGAGCATTTGTTCCGGCTGCCACTGCAACATCTCCGTAACTCGCCCAAT 
GAC C T G CAGGGAT T GAAG AT ACG AT GGT GT G AAC T T TAT T C C AC AACGG GGAAAG AT CAA 
GGGGTAGAACTTCTGCCTCAAGCAACCGTCGTTACCCCAAATAACTTCGAGGCTTCCACC 
CTCTCCGGCCTTGAGAAGCTTGAGACCGTCGAGGACCTCAAGGAGGCTGCCCGCCTCATT 
TATGAGCAAGGCCCCCAGTACGTAGTCGTCAAGGGTGGCATGGACTTCCCCGGCGAGAAC 
GCCGTGGATGTGCTTTTCGACGGATCCTCCTACCACGTCTTCTCTGAGCCAAAGATTGGT 
GAAGAGCGCGTTTCCGGCGCAGTCTGCACCTTCGCAGCTGTTATCACCGCAGAGCTAGCA 
AAGGGTGCTGAGGTTGTAGACCCAGTGGCAACCGCAAAGCGTGTGGTCACCCGTGCGGTT 
CAAGATGCTGTTGCATCCAACGCACCTTTTACCTCCGTATGGCTTGCTGAGGACAACAAG 

>RXN01413~downstream 
TAG AG T T T T AAAAT ACC GAT CAA 

>RXN0142 0~upstream 

CGAAGTTCACGACTACAGGCATTACCTGGGTGCTGATTTTGCGCGAGTAAAGCTGTGGCT 
GCGGAATGCGCTGCTCATCCACACGTGGAATCCTGATTGG 

>RXN01420 

GTGACGCTGGGTGGATTGAATGTACCATCGTGGTCGCTGGGCGCGGAAATGCTGTTCTAC 
CTGACGTTCCCGCTGTTTATTCCGTTAGTGCGCAAAGTGAAGGGCGTGGGCAACTGGTGG 
GCATTTGGCATCACCTTTGCCGTGAGCCTGGCGCTGATTACAGTGATTCACTTTTATGCG 
GACGGACCAAAGGGGATTGAGAACTTCTTTGTTCCTCGCCTGTGGGACACCAATGTGTCA 
CCGGTCGCGGAAGTTCACGCCGATCCAGTGTGGTTTATGCAGGAAGAAATTCCCGTGCTG 
GAATCTTACTGGCTGTCTTACTACTTCCCGCTGACCAGACTCATCGAGTTCTACCTCGGT 
GTGTTTGGCGCGAAGCTGGTTGCTGAAGGCATGTTTAAAAACACCAACATCACCATCCCG 
CTGATCGCACTGGCTGTTTCTTTTGTTGCTACTTGGTTTGTGCCACTGGCATTCAAGATG 
TCTGTCATCATGTCCCTGCCAATGGCTTTTGTTGTGGCAACGCTTGCGGTGAGAGACATT 
GAAGGCAAGAGTGGGGAAATCGCCTCGCCTCGCGCAGTTTTGTTGGGTAATATTTCCTTT 
GCCTTCTACATGGTGCAATTCCCCGTCATGGTGTTTGTGCAGCGCTATTTCATTGCTGGC 
AAAGAATACGGCTTCCTTGGCTGGGCATTCTATGCAGTGGTGTGTTTCATCGTGTCGGTC 
ATTCTCGCGTGGGTGCTGTTTACCTTCGTTGATGATCCTTTGATGAAGGCCACGGCGCGC 
AAGAAGGGGAGTAGGCGCTTGAAGCAGTCCAATATTTTGGTCCGTGACCTGAAAGTTCTC 
TTCGGCAAAAGCCCCGAAAAGCCGTTAAAAGTTGAGACTCGCGCTGAGAATCTCACAGAA 
AACTCCGAAGCTCCCGCTAAGGTAGCTACCGGAATCAAATCT 

>RXN014 20-downstream 
TAGGGAAGGAAAACATATGGCTA 

>RXN014 8 8-upstream 

CCAGCGCTTAAGGCCGGTCACCGGCCATCAAGCTTGTCACATCGGGTGCCTTATGATGGT 
GCCCGACCTTAAAAATAAAAACCTGAAAGGTTAAAAACGC 

>RXN01488 

ATGAGCAAAAAAGCCATCCTTGATATCGACACCGGCATCGAT GATGCCCTCGCACTTGCC 
TACGCACTGGGCTCACCTGAACTAGAGCTCATTGGTGTCACCACCACCTACGGTAACGTG 
CTACTCGAAACCGGTGCAGTCAATGACCTGGCACTGCTTGATCTGTTCGGTGCACCAGAA 
GTACCTGTGTACTTGGGTGAGCCACACGCACAGACCAAGGATGGCTTTGAAGTTCTTGAG 
ATCTCCGCGTTCATTCACGGACAAAACGGCATCGGCGAAGTCGAGCTGCCAGCAAGCGAG 
TCAAAGGCACTCCCCGGCGCAGTGGATTTCCTCATTGATTCCGTCAACACCCACGGCGAT 
GACCTGGTGATCATCGCAACTGGTCCCATGACCAACCTGTCTGCGGCAATCGCAAAGGAT 
CCAAGCTTTGCTTCCAAGGCTCACGTGGTCATCATGGGTGGCGCCTTGACTGTCCCAGGC 
AACGTCAGCACATGGGCAGAAGCAAACATCAACCAGGACCCAGATGCAGCAAACGATCTG 
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TTCCGTTCCGGTGCAGATGTCACCATGATCGGTCTTGATGTCACCCTGCAGACCCTTCTT 
ACCAAGAAGCACACTGCGCAGTGGCGCGAACTGGGCACTCCAGCTGCTATCGCACTGGCC 
G AC AT G AC T GAT T AC T AC AT CAAGG C ATAT GAG ACC AC C GC AC C AC AC CTGGGCGGTTGC 
GGCCTGCACGACCCACTGGCAGTAGGCGTTGCAGTGGACCCAAGCCTGGTCACTTTGCTC 
CCCATCAACCTCAAGGTAGACATTGAGGGCGAGACCCGTGGACGCACCATTGGCGATGAA 
GTCCGCCTCAACGATCCAGTGCGCACCTCCCGCGCAGCTGTCGCCGTAGACGTGGATCGT 
TTCCTTTCT GAAT T CAT G ACCC GC ATCGG CCG AG TC GC AGC ACAGC AG 

>RXN0 14 8 8 -downs t ream 
TAAAAGCAGCTCTGGTGAAGGTT 

>RXN0 15 60 -upstream 

ATGGGAGCAAGGCTCATTTAGCTACTTCGACGTGGAAGCGCACATCGTTGAGTTGATTCC 
TGCAT CAGTAAGCGAT GCGTTTT AGGCACAT CT GCGATCC 

>RXN01560 

GTGGGCGTGTCCTACATCATCGCCGGCGATGAGCAGCTGGATATGGCAGAAGCCGTTCGC 
AAAATTGGGGAGACCTTTAAAACTGAGGAAATTATCCTTGGTGGCGGAGGAACCCTGAAC 
TGGTCCATGCTCCGCGACGGTTTGTGCGACGAGGTTAGCATCGTGATGATGCCAATCGCC 
GAT GG T G AAAAG C AC ACC C AC TCTTTGTTC GAAG CC GAT G AAAAAT AC T C AG C AC CG T T G 
CCGATCGGTTTTTCACTCGCCAGCGTTGAACCACTAGAAGATGGAAGCGTTTGGATGCGT 
TACGGGGTCAATGGCCCAGTGGACGCGAAC 

>RXN0 15 60 -downstream 
TAGGTAGCAAATACTCGCTCTTT 

>RXN0 1617 -upstream 

TCAGAAGCTACCGGCGGCGCCGGCATCCAGGTTGATTTGAAGACCTTCCAGCATTTAAGA 
TGTTTATGGCATTGGGTCCATCACATGCTTGGGTGGCCTT 

>RXN01617 

TTGATCCTAAAGACAACTGGAAT CACCGTTTTGTCCCGGTTTGATGCGCAGGTTATCGCT 
AATCAGATTGAGGCCGCCACCGCAGCGCACGATCTTGATGTGGTGAAGATCGGTATGTTG 
GGTACTCCTGCAACGATCGATACTGTGGCAACCGCTTTGGAGGAAAACAGCTTCAAGCAC 
GTTGTCCTAGACCCGGTACTGATCTGCAAGGGCCAGGAGCCCGGCGCGGCACTTGATACT 
GACACTGCCCTTCGCGCGAAGGTGCTGCCACAGGCAACCGTGGTTACTCCAAACAACTTC 
GAG GC C AC C A C CCTGTCTGGCCT AG AC AAG C T G GAG AC C A T C G AC G AC C T GAAG GAAG C A 
GCCCGCCTCATTCATGAGCAAGGACCTCAGTACGTCGTTGTTAAGGGTGGCATCGACTTC 
CCAGGCGACAACGCTGTGGACGTACTTTTCGACGGCACCGACTACCACGTGTTCTCTGAA 
CCAAAGATCGGCGACGAGCGCGTCTCCGGCGCTGGCTGTACCTTCGCAGCTGTCATCACC 
GCAGAGCTGGCCAAGGGCAACTCTGCCGTTGATGCAGTGACCACCGCTAAGCGCGTAGTC 
ACCCGCGCAGTGAAGGACGCTGTCGCATCCAACGCACCGTTTACCTCTGTGTGGTTGGCG 
GAAGACAACAAG 

>RXN0 161 7 -downstream 
TAGAAATCTTAAACAAGCTCCCT 

>RXN01 657 -upstream 

CCTCCGTCATTGCCGACGTATCCCGCGGCCTGGGTGAAGCCATGGTGGGCATCAACGTAT 
CCGACGTTCCAGCACCACACCGACTCGCCGAGCGCGGCTG 

>RXN01657 

GTGATCGTTGGAGTTTTAGCTCTCCAGGGCGGGGTGGAAGAACACCTCACCGCCTTGGAA 
GCTCTCGGAGCGACGACCCGAAAAGTACGTGTGCCAAAGGACCTTGATGGTCTCGAAGGC 
ATCGTCATCCCCGGCGGGGAATCCACCGTGTTGGACAAACTGGCTCGGACATTCGACGTG 
GTAGAACCTCTAGCGAATCTCATTCGCGACGGCCTACCCGTTTTCGCTACCTGCGCTGGC 
CTGATCTATCTGGCGAAACACCTCGACAACCCAGCAAGGGGACAACAAACCTTGGCGGTA 
GTGGACGTGGTGGTGCGTCGAAACGCATTTGGCGCCCAACGCGAATCCTTCGACACCACC 
GTGGATGTTTCCTTCGACGGTGCAACATTCCCCGGAGTGCAGGCCTCGTTTATCCGAGCT 
CCCATCGTCACTGCTTTTGGTCCTACGGTAGAAGCGATCGCTGCTCTCAACGGTGGGGAG 
GTGGTTGGTGTACGCCAAGGCAACATCATCGCGCTGTCTTTCCATCCCGAAGAAACCGGC 
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GATTACCGCATCCACCAAGCCTGGCTGGACCTGGTGAGAAAACACGCTGAACTGGCGATT 

>RXN0 1657 -downstream 
TGATGTTTTCGGTAGCGCTCTGT 

>RXN01690-upstream 

CCTAGCCATTCCTCAAAACCGTGAGACGAAATTGGCTATTCATCCCATAAAATGGGGCTG 
ACTAGTGTATCTGTCAGGTAGCAGGTGTACCTTAAAATCC 

>RXN01690 

ATGACGTCATTAGAGTTCACAGTAACCCGTACCGAAAATCCGACGTCACCCGATCGTCTG 
AAGGAAATTCTTGCCGCACCGAAGTTCGGTAAGTTCTTCACCGACCACATGGTGACCATT 
GACTGGAACGAGTCGGAAGGCTGGCACAACGCCCAATTAGTGCCATACGCGCCGATTCCT 
ATGGATCCTGCCACCACCGTATTCCACTACGGACAGGCAATTTTTGAGGGAATTAAGGCC 
TACCGCCATTCGGACGAAACCATCAAGACTTTCCGTCCTGATGAAAACGCCGAGCGTATG 
C AG C GT T C AGC AG C T C GAAT G G C AAT G C C AC AG T T G C C AAC C GAG G AC T T TAT T AAAG C A 
CTTGAACTGCTGGTAGACGCGGATCAGGATTGGGTTCCTGAGTACGGCGGAGAAGCTTCC 
CTCTACCTGCGCCCATTCAT GATCTCCACCGAAATTGGCTTGGGTGTCAGCCCAGCTGAT 
GCCTACAAGTTCCTGGTCATCGCATCCCCAGTCGGCGCTTACTTCACCGGTGGAATCAAG 
CCTGTTTCCGTCTGGCTGAGCGAAGATTACGTCCGCGCTGCACCCGGCGGAACTGGTGAC 
GCCAAATTTGCTGGCAACTACGCGGCTTCTTTGCTTGCCCAGTCCCAGGCTGCGGAAAAG 
GGCTGTGACCAGGTCGTATGGTTGGATGCCATCGAGCACAAGTACATCGAAGAAATGGGT 
GGCATGAACCTTGGGTTCATCTACCGCAACGGCGACCAAGTCAAGCTAGTCACCCCTGAA 
CTTTCCGGCTCACTACTTCCAGGCATCACCCGCAAGTCACTTCTACAAGTAGCACGCGAC 
TTGGGATACGAAGTAGAAGAGCGAAAGATCACCACCACCGAGTGGGAAGAAGACGCAAAG 
TCTGGCGCCATGACCGAGGCATTTGCTTGCGGTACTGCAGCTGTTATCACCCCTGTTGGC 
ACCGTGAAATCAGCTCACGGCACCTTCGAAGTGAACAACAATGAAGTCGGAGAAATCACG 
AT G AAG C T T C G T G AAAC C C T C ACC G G AA T T C AG C AAG G AAAC G T T G AAGAC CAAAAC G G A 
TGGCTTTACCCACTGGTTGGC 

>RXN01690-downstream 

T AAAT C AAC CGGT T T T AAGACCC 

>RXN01698-upstream 

CGCTAGTGCCTGCAGTTATGTCGCTTTTTGACGTCGAAAAGCAATTTTAAAAAGCCCTTG 
GGGTGGGCTGGATACGTCTTCTGCGGCCTTTCGTGCGATA 

>RXN01698 

ATGCTAGGCATGCTTCGATGGACTACAGCAGGTGAATCCCACGGCCAGGCGCTTATCGCC 
ACGGTTGAACACATGCCAGCAGGCGTGCCCGTGACTAAAGATGAGGTCTCGTATCAATTG 
GCGCGCCGACGCCT TGGATATGGTCGCGGCGCTCGCATGAAGTTTGAGCAAGACGCGTTG 
ACCTTCCTCACCGGCATCCGCCACGGCCTCACTTTGGGTAGCCCCATCTCAAT CATGATC 
GGCAACACTGAGTGGGATAAGTGGACCACCATCATGTCCTCTGACGCTTTGGACATGGAA 
GACCCAGATAACGTTGCGGCGATGTCTTCGGGTCGGGGCGCAAAACTGACTCGTCCGCGT 
CCAGGCCACGCTGATTACGCAGGCATGCTCAAGTACGGATTCGATGATGCCCGCAACGTG 
CTGGAGCGTTCTTCAGCCCGTGAGACGGCAGCACGCGTGGCAGCAGCAACCGTTGCGCGT 
TCCTTCCTGCGTGAAACCTTGGGCGTGGAAGTGCTTTCCCACGTAATTTCCATTGGTGCG 
TCCGAGCCTTACACTGGCGCGGAGCCAACCTTTGCAGATATTCAAGCAATCGATGATTCC 
CCAGTTCGTGCATTCGGTAAAGACGCTGAAGAATCCATGATCGCGGAAATCGAGGCCGCA 
AAGAAAGCCGGCGATACCCTCGGTGGCATCGTGGAAGTGATTGTTGAAGGCCTGCCCATC 
GGTTTGGGCTCACACATTTCTGGCGAAGATCGCCTCGATGCGCAGATCGCAGCTGCACTC 
ATGGGCATTCAGGCCATCAAGGGCGTGGAAATCGGTGACGGTTTCGAAGAAGCTCGTCGA 
CGTGGCTCCGAAGCCCACGATGAAGTGTTCCTGGATGACAACGGCGTATACCGCAACACC 
AACCGTGCAGGTGGCCTCGAAGGCGGCATGACCAACGGTGAAACCCTGCGCGTTCGTGCT 
GGCATGAAGCCAATTTCTACTGTGCCTCGCGCCCTGAAAACCATTGATATGGAAAACGGC 
AAGGCAGCAACCGGAATCCACCAGCGTTCCGACGTGTGCGCTGTTCCAGCCGCCGGTGTC 
GTTGCAGAAGCAATGGTCACCCTGGTTCTCGCCCGCGCAGTCCTGCAGAAATTCGGCGGT 
G AC T C C C T GAG C G AAAC C AAG AG C AAC AT T GAC AC C T AC C T C AAAAAC AT T GAG G AAC G A 
ATGAAATTCGAAGGTTTAGAGGATGGAGCG 

>RXN01698-downstream 
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T AAT G AAG T GAAT GAT CAAAT T C 
>RXN0 17 12 -upstream 

GCCGGCTTAGGCTCCTCCGACCAGAACCCCACTGGCACCTTTGGATAACACCATTCCGTG 
TAAACAAGCTGGCCTAGACTTGAAAC 

>RXN01712 

ATGGTCGATATCTTGGAACTCATCGGTCCCCTACCTTTTGTGTCTACGCCAGAGTTAAGG 
GCAATTGTCGTGACTGCCATTAATGGTTCCACCACTATTAATGGCACGTCTGGTCAGCTT 
GGAAATTCCACGGATACGGAACTTCTGTTGGCGCTTCGCAGGTGGTCGGACGTGGTGTTG 
GTTGGGTCGAGCACGGTGAAGGCTGAAAATTATGGTGGCGTGGAGGTTTCGCCTGAAATC 
CAGAAGCAACGCCAGGAGTTGGGTCAGGAAGCGATTCCGCCGATTGCGGTGATGTCAGGG 
TCGTTGAATTTTGATGTGGATACTCGCTTTTTCCTTGAGGCCGAAGTGCCGCCGATCATC 
ATCACGGATAATTCCGATCAAGCAAAGCAGCAGCGGCTTGTGGATGCTGGGGCTCAGGTT 
ATTGAGGTGGAGACGTTGACGGCGGAGGTTGGCGTCGAAAAGCTTAGGTCTTTGGGTTAC 
GCCCGCATTGATTGTGAGGGCGGTGCAACGTTGTATGGGCAGATGTTGGCCGCCGATCTT 
GTTGATGTGTGGCATCACACGATTGATCCGACGTTGTCGGGCAGCGTGGAGCGCCCCACG 
GTGAAGGGCGGCGATGATGCGCCGCGCCGATTCGCGTTGGAGCACGTCTTTGTCGATGAT 
GACAGCACCCT AT T CT TGCGGT AT AAGCGCGCCAAG 

>RXN01712-downstream 
TGAGTGTTGGACTCTCCGGATCT 



>RXN01810-upstream 

CCACCACCACAATGTTGCTCATCCTCGCGGCGTTCGTTGTCGCAGGTGGCTCCATGACTC 
GCTTCACCGTCGGCAACCCGACTGGAAAATAAGGCTTCAC 

>RXN01810 

ATGAATAACGCTTTTCGACGCACCCTTACATCCGTAGTCCTCGCCGCTAGCTTGGCCTTA 
ACGGCCTGCGCAAGCTGGGATTCACCTACGGCATCTTCCAATGGTGATCTGATTGAGGAG 
ATCCAGGCAAGCTCCACCTCAACAGATCCGCGCACCTTCACAGGCTTGAGCATCGTGGAA 
GATATCGGCGATGTGGTTCCCGTAACCGACAACGCCTCACCAGCTCTGCCAGTTTCTTTG 
ACCGACGCTGATGGCAACGACGTGGTGGTGGAGAACGTGTCCCGCATCCTCCCACTGGAT 
CTCTACGGAACCTATTCCAAAACCATCGCTGGCCTGGGACTCGTGGACAATATTGTGGGT 
CGTACTGTTAGTTCCACCGAGCCTGCATTGGCGGACATTGAGGTGGTCACCACTGGCGGA 
C AC ACCC T C AAT G C T G AAG CGAT CC T X AAT T T AC AT C C GAC T T T GG T GAT CAT CGAC C AC 
TCGATCGGCCCACGCGAAGTCATCGATCAGATCCGCGCAGCTGGTGTCGCCACGGTGATC 
ATGTCGCCGCAGCGTTCCATTGCCTCAATTGGCGACGACATCCGCGACATCGCCTCCGTC 
GTTGGACTTCCTGAAGAAGGGGAGAAGCTCGCGGAACGTTCCGTTGCTGAAGTCGAAGAG 
GCCAGCACGGTTGTCGATGAACTCACCCCAGAAGATCCCCTCAAAATGGTATTCCTCTAT 
GCCCGCGGAACTGGTGGAGTGTTCTTCATTTTGGGCGATGCCTATGGTGGACGCGATCTC 
ATTGAAGGCCTGGGCGGCGTCGACATGGCTGCTGAAAAGGGCATCATGGATCTGGCACCA 
GCCAACGCGGAAGCACTTGCCGAACTAAATCCAGACGTCTTCGTGATGATGTCGGAAGGA 
CTAGTCTCGACAGGAGGTATCGACGGTCTTATGGAACGCCCCGGCATTGCTCAGACAACC 
GCCGGACAAAACCAACGAGTACTGGCGCTTCCCGATGGTCAATCATTGGCCTTTGGTGCC 
CAAACTGGCGAGTTGTTGCTCCGCGCATCCCGCGAACTGTATGTGCAGGGCGGCGAG 

>RXN0 1 8 1 0 -downs t ream 
TAGATGGTTGTGAAGGAGGTTGA 

>RXN0 18 92 -upstream 

GGTCTCAGTGGCTTCTTGGTTGCTGTGATTTTTTCAAGGCGTACCCCGTGGCCGATGTTA 
AAAGCGGTTGGCACAACCCCTACTGAAGGAGAACACCACT 

>RXN01892 

GTGACCACCTCGAGTGAACAACCCCGTACAGGATACAAGCGAGTGATGTTAAAGCTCGGA 
GGTGAAATGTTTGGTGGTGGCAAAGTCGGCGTCGATCCTGATGTAGTAGACAATGTTGCA 
CGTCAGATCGCTGAAGTTGCTAAAACTGGAGCAGAGATTGCCGTTGTTATCGGTGGCGGA 
AACTTCTTCCGCGGAGCTGAGCTTCAGCAGCGTGGCATGGACCGCGCACGGTCCGATTAC 
ATGGGTATGCTCGGCACAGTCATGAACTGCCTCGCCTTGCAGGACTTCCTCGGTCAGCAT 



Appendix A, page 14 5 



Attorney Docket No.: BGI-121CP 



GGCGTTGAATGCCGTGTCCAGACCGCCATCAACATGGCACAGGTCGCAGAACCATATCTG 
CCACTGCGCGCAGAACGCCACCTGGAAAAGGGCCGCGTTGTCATCTTCGGTGCTGGCATG 
GGTATGCCGTACTTTTCCACGGACACCACTGCTGCACAGCGTGCGTTGGAAATCGGCTGT 
GACGTCCTACTGATGGCTAAGGCTGTTGACGGTGTGTACAGCGATGATCCTCGTACCAAC 
CCAGATGCTGAGCTCTTCACCGAAATTACTCCAAAGGAAGTAATTGAGAAGGGCCTGAAG 
GTTGCCGATGCAACTGCATTCAGCCTCTGCATGGACAACAAGATGCCTATCTTGGTGTTT 
AACCTGCTTACTGAAGGCAACATTGCTCGCGCCATCAGCGGTGAACGTATCGGTACTCTG 
GTCGAGTCC 

>RXN018 92-downstream 
TGATACATTTAGTCTTATAAACA 

>RXN01920-upstream 

CTTCTGAAGGGCTTCGGTTGGGGTAAGCTGGCGATCTGAAATCGCGCTGCATTGTGGCGT 
CGAAAAGCAAAAAAAT T TGTAGAAGGGAAGAGCGCACCTA 

>RXN01920 

ATGGCTGCTGATTCTGATCTCAGTGTTCACGATGCTTACTTAAAGGAGCATGTTGCACCT 
GTAAAGGCGATCAACTGGAACTCCATCCCAGATTCCA7VAGATCTTGAAGTCTGGGATCGT 
CTGACCGGTAACTTCTGGCTCCCAGAAAAGGTCCCAGTATCCAACGACATCAAGAGCTGG 
GGAACCCTCAACGAGGTTGAAAAAGCCGCAACCATGCGCGTGTTCACCGGACTTACCCTG 
CTGGACACCATTCAGGGCACTGTCGGCGCAATCTCCCTGCTTCCAGACGCAGATTCACTG 
CACGAAGAAGCGGTGCTAACCAACATTGCGTTCATGGAATCCGTGCACGCAAAGAGTTAC 
TCCAACATCTTCATGACTCTGGCCTCCACCGCGGAAATCAACGATGCGTTCCGTTGGTCT 
GAGGAAAATGAAAACCTGCAGCGCAAGGCAAAGATCATCCTGTCTTACTATGAGGGCGAT 
GATCCACTAAAGCGCAAGATCGCCTCCGTGATCCTGGAGTCCTTCCTGTTCTACTCCGGC 
TTCTACCTCCCAATGTATTGGTCCAGCCACTCCAAGCTGGCCAACACCGCCGACGTGATC 
CGCCTGATCATCCGCGATGAGGCAGTGCACGGCTACTACATTGGCTACAAGTATCAAAAG 
GCTGTCGCGAAGGAGACTCCAGAGCGTCAGGAAGAGCTGAAGGAGTACACCTTCGATCTG 
CTCTACGATCTTTACGATAACGAAACTCAGTACTCCGAAGATCTCTACGACGATCTTGGA 
TGGACCGAGGATGTTAAGCGATTCCTTCGCTACAACGCCAACAAGGCCCTCAACAACCTT 
GGCTACGAAGGACTCTTCCCAGCGGATGAAACCAAGGTGTCCCCAAACATCTTGTCTGCG 
CTGTCACCAAACGCTGATGAGAACCACGACTTCTTCTCCGGCTCCGGTTCCTCTTACGTT 
ATTGGTAAGGCAGAAAACACCGAGGATGATGACTGGGACTTC 

>RXN01920-downstream 

T AAC T T T T AAAAAG C T GAAGC G C 

>RXN01929-upstream 

AAAA T T T GAC T C CAT AAC GAG AAC T T AAT C G AGC AAC ACC C C T G AAC AG T G AAT C AAAT C 
GGAATTTATTTATTCTGAGCTGGTCATCACATCTATACTC 

>RXN01929 

ATGCCCATGTCAGGCATTGATGCAAAGAAAATCCGCACCCGTCATTTCCGCGAAGCTAAA 
GTAAACGGCCAGAAAGTTTCGGTTCTCACCAGCTATGATGCGCTTTCGGCGCGCATTTTT 
GATGAGGCTGGCGTCGATATGCTCCTTGTTGGTGATTCCGCTGCCAACGTTGTGCTGGGT 
CGCGATACCACCTTGTCGATCACCTTGGATGAGATGATTGTGCTGGCCAAGGCGGTGACG 
ATCGCTACGAAGCGTGCGCTTGTGGTGGTTGATCTGCCGTTTGGTACCTATGAGGTGAGC 
CCAAATCAGGCGGTGGAGTCCGCGATCCGGGTCATGCGTGAAACGGGTGCGGCTGCGGTG 
AAGATCGAGGGTGGCGTGGAGATCGCGCAGACGATTCGACGCATTGTTGATGCTGGAATT 
CCGGTTGTCGGCCACATCGGGTACACCCCGCAGTCCGAGCATTCCTTGGGCGGCCACGTG 
GTTCAGGGTCGTGGCGCGAGTTCTGGAAAGCTCATCGCCGATGCCCGCGCGTTGGAGCAG 
GCGGGTGCGTTTGCGGTTGTGTTGGAGATGGTTCCAGCAGAGGCAGCGCGCGAGGTTACC 
GAGGATCTTTCCATCACCACTATCGGAATCGGTGCCGGCAATGGCACAGATGGGCAGGTT 
TTGGTGTGGCAGGATGCCTTCGGCCTCAACCGCGGCAAGAAGCCACGCTTCGTCCGCGAG 
TACGCCACCTTGGGCGATTCCTTGCACGACGCCGCGCAGGCCTACATCGCCGATATCCAC 
GCGGGTACCTTCCCAGGCGAAGCGGAGTCCTTT 

>RXNO 1 92 9-downs t ream 
TAATGCAGGTAGCAACCACAAAG 
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>RXN0194 0-upstream 

C C AG AAT C AAT C AC C GAT AC AG T G GC AGC C AAAG T C C AGG C T G AAG AAGCCG C T C AAG C C 
GC C AG C T AAAT CC AC AAAC T G AAC T AAG GAG T T T T AC C C T 

>RXN01940 

ATGACCACCAAGATCATCCTCGACTGCGATCCAGGACACGACGACGCTGTAGCCATGCTG 
CTCGCAGCCGGCAGCCCAGAAATTGAACTGCTTGGAATCACCACGGTCGGCGGCAACCAG 
ACCTTGGACAAGGTCACCCACAATACGCAGGTCGTAGCCACCATCGCTGATATCAATGCG 
CCCATCTACCGCGGTGTCACCCGACCATTGGTGCGCCCCGTTGAGGTAGCCGAAGATATC 
CACGGCGATACCGGCATGGAAATCCACAAGTACGAACTGCCTGAACCAACCAAGCAGGTA 
G AAG AC AC C C AC GC G G T G GAT T T CAT CAT C GAT AC CAT CAT G AAT AAC GAGCCCG G C AGC 
GTAGCGCTGGTTCCCACCGGACCACTGACCAACATCGCGCTGGCAGTCCGGAAAGAACCA 
CGCATCGCCGAGCGAGTCAAGGAAGTTGTCCTCATGGGCGGGGGCTACCACGTAGGAAAC 
T GG AC C G C C G T AGC T G AAT T C AAC AT C AAG AT C G AC C CC G AAGC AGC C C AC AT C G T A T T C 
AACGAAAAGTGGCCACTGACTATGGTCGGCCTCGACCTTACCCACCAGGCGCTCGCAACA 
CCTGAGATCGAAGCCAAGTTCAACGAGCTGGGCACCGACGTCGCCGACTTCGTCGTCGCG 
CTTTTCGACGCTTTCCGCAAGAATTACCAGGACGCACAGGGTTTTGATAACCCACCAGTA 
CACGACCCTTGTGCTGTTGCATACCTTGTTGACCCAACCGTATTCACCACCCGCAAAGCA 
CCACTCGATGTGGAGCTGTACGGCGCACTCACCACAGGCATGACCGTTGCTGATTTCCGC 
G C AC C G GC T C C AG C AG AT T G C AC C AC C C AAG TAG C T G T T G AC C T G G AC T T T G A T AAA T T C 
T GGAAC AT GGT G AT C GAT GC AG T AAAGC GC ATCGG A 

>RXN0194 0-downstream 
TAGACCTGTTCACAAGGTTGTTA 

>RXN02 008-upstream 

TACTGGTCTATCTATCAAAAGATGATCGTTCGCGGTCGTGATTTTGACGATATTTTTGAT 
CTTGTTGGCATCCGCATCCTGGTAGACAACGTGAACAACT 

>RXN02008 

GTGTACGCCGCCATCGGTGTCGTGCACTCCCTGTTCAATGCTCTGCCTGGCCGATTCAAA 
GACTATATTTCAGCCCCGCGCTTCGGTGTCTACCAATCCCTGCACACCACCGTGATGGGA 
CCTGGCGGTAAGCCTCTGGAAGTTCAGGCACGTACCCACGACATGCACTACAACGCCGAA 
TTCGGCATTGCAGCGCACTGGCGATACAAAGAAACCAAAGGCAGCCACAGTGGCGAGCAA 
GCCGAAGTGGATCAAATGGCGTGGATGCGCCAACTTCTGGACTGGCAAAAAGAAGCAGCC 
GACCCCAACGAGTTCCTGGACAGCCTGCGCTACGATCTGACTTCCAAGCAGATCTTCGTG 
TTCACACCCAAAGGTGATGTGGTCAACCTGCCGGTGAACTCCACCCCGGTGGACTTCGCC 
T AC G C G G T GC AC AC C G AAG T GG G G C AC C G C T GC AT C G G C G C C AAAAT C AAC G G C AAAC T G 
GTCGCTTTGGAAACGAAACTCAAATCCGGCGATCGTGTTGAAGTCTTTACCTCCAAGGAC 
CAAAACGCTGGCCCAAGTAGGGGATGGCAAGAATTTGTTGTCTCACCTCGTGCAAAGGCC 
AAGATTCGCCAGTGGTTTGCCAAGGAACGACGCGAAGAATACCTAGAAGCCGGACGCGAT 
GCGCTGGCAGCAGTTATTCAGCGTGGCGGCCTGCCAATGCACCGCTTGTTCACCGCGTCC 
TCCATGAAGACGGTGGCAACAGAGCTGCACTACCCAGATGTAGATGCGCTCTACACAGCC 
ATCGGCTCCGGTTCTGTATCTGCGCAACACGTAGTCAACCGTCTCATGGCTATCTTTGGT 
GACGAAGAAGATGCCGAAGACGCATTGGTTGCACGCACCCCATTCAGCGAGCTGGTCAAC 
T CCCG T GCCAC CAC GGAAAGCAGCACC GGC AT CC T GGT CGAAGGC AGCCC AGAT G T CAT G 
GCTAAGCTCGCTAAATGCTGTATGCCAGTGCCAGGAGATGAAATCTTTGGATTCGTCACC 
CGTGGTGGCGGTGTCTCCGTACACCGAACAGACTGCACGAATGTGGAAAAGCTCAAAGAA 
GAGCCAGAACGCATTGTCTCCGTCTCCTGGGCTTCGGAAGGTCAAGGTTCAGTA 

>RXN02027 -upstream 

TCACGTGCTCATCGATAGGCAAACTCATGGAACCAAGAGTACCTGCCCCCGCAACCCCAA 
TCGTCGTACCCCTCCGAAAATAACGGTTATCCTTAGATTT 

>RXN02027 

ATGAGCCAAACTAAGCAGGAACTGCGCACGAAGCTTCGGGAAGCGCGCACCAATATGGAT 
GAGGCTTCTCGCACGCGAGAAAACGCAGCCATCATTGCCAACGTTTCTTATTACATCCGC 
TCAAAGCAGCCAAAAAGGATTGCCGCTTACGTGCCGGTGCGTACCGAACCTGGTGGGCGA 
TTGCTTCTTGACGCCCTCCACGCCGAAACTTCCGCGCTTATTTTGCCAGTCTCCCTCGAG 
GATCGACGCCTCGACTGGGCTCTTTATGAAGGCCCAACCAGCCTTGTTCCTGGCGCATTT 
GGCATCCAGGAACCCGGTGGCACTCGCCTTGGACCTGAAGCTCTCAACTTCTGCGACCTT 
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GTCATCGCCCCCGCACTGGCATGCACCCCCAGTGGAATCAGGCTAGGTAAAGGTGGCGGT 
TTCTACGACCGCGCTCTAGCCACCGGAGTCAAGGCTGACGTGATTACTTTGCTCTTCAAC 
GGAGAAATCCGCGACGATATC 

>RXN02085-upstream 

CACCCGGTGATTTCGCGAACCTTGAAACATCGTCAGAAGATTGCCGTGCGTCCTAGCCGG 
GATCCGCACGTTCGGCTCAAGCAGAAAGTCTTTAACTCAC 

>RXN02085 

ATGACTTCCAACTTTTCTTCCACTGTCGCTGGTCTTCCTCGCATCGGAGCGAAGCGTGAA 
CTGAAGTTCGCGCTCGAAGGCTACTGGAATGGATCAATTGAAGGTCGCGAACTTGCGCAG 
ACCGCCCGCCAATTGGTCAACACTGCATCGGATTCTTTGTCTGGATTGGATTCCGTTCCG 
TTTGCAGGACGTTCCTACTACGACGCAATGCTCGATACCGCCGCTATTTTGGGTGTGCTG 
CCGGAGCGTTTTGATGACATCGCTGATCATGAAAACGATGGTCTCCCACTGTGGATTGAC 
CGCTACTTTGGCGCTGCTCGCGGTACTGAGACCCTGCCTGCACAGGCAATGACCAAGTGG 
TTTGATACCAACTACCACTACCTCGTGCCGGAGTTGTCTGCGGATACACGTTTCGTTTTG 
GATGCGTCCGCGCTGATTGAGGATCTCCGTTGCCAGCAGGTTCGTGGCGTTAATGCCCGC 
CCTGTTCTGGTTGGTCCACTGACTTTCCTTTCCCTTGCTCGCACCACTGATGGTTCCAAT 
CCTTTGGATCACCTGCCTGCACTGTTTGAGGTCTACGAGCGCCTCATCAAGTCTTTCGAT 
ACTGAGTGGGTTCAGATCGATGAGCCTGCGTTGGTCACCGATGTTGCTCCTGAGGTTTTG 
GAGCAGGTCCGCGC TGGTTACACCACTTTGGCTAAGCGCGATGGCGTGTTTGTCAATACT 
TACTTCGGCTCTGGCGATCAGGCGCTGAACACTCTTGCGGGCATCGGCCTTGGCGCGATT 
GGCGTTGACTTGGTCACCCATGGCGTCACTGAGCTTGCTGCGTGGAAGGGTGAGGAGCTG 
CTGGTTGCGGGCATCGTTGATGGTCGTAACATTTGGCGCACCGACCTGTGTGCTGCTCTT 
GCTTCCCTGAAGCGCCTGGCAGCTCGCGGCCCAATCGCAGTGTCTACCTCTTGTTCACTG 
CTGCACGTTCCTTACACCCTCGAGGCTGAGAACATTGAGCCTGAGGTCCGCGACTGGCTT 
GCCTTCGGCTCGGAGAAGAT CACCGAGGTCAAGCTGCTTGCCGACGCCCTAGCCGGCAAC 
ATCGACGCGGCTGCGTTCGATGCGGCGTCCGCAGCAATTGCTTCTCGACGCACCTCCCCA 
CGCACCGCACCAATCACGCAGGAACTCCCTGGCCGTAGCCGTGGATCCTTCGACACTCGT 
GTTACGCTGCAGGAGAAGTCACTGGAGCTTCCAGCTCTGCCAACCACCACCATTGGTTCT 
TTCCCACAGACCCCATCCATTCGTTCTGCTCGCGCTCGTCTGCGCAAGGAATCCATCACT 
T T G GAGC AG T AC G AAG AG G C AAT GC G C G AAG AAAT C GAT C T GG T CAT C G C C AAG C AG G AA 
GAACTTGGTCTTGATGTGTTGGTTCACGGTGAGCCAGAGCGCAACGACATGGTTCAGTAC 
TTCTCTGAACTTCTCGACGGTTTCCTCTCAACCGCCAACGGCTGGGTCCAAAGCTACGGC 
TCCCGCTGTGTTCGTCCTCCAGTGTTGTTCGGAAACGTTTCCCGCCCAGCGCCAATGACT 
GTCAAGTGGTTCCAGTACGCACAGAGCCTGACCCAGAAGCATGTCAAGGGAATGCTCACC 
GGTCCAGTCACCATCCTTGCATGGTCCTTCGTTCGCGATGATCAGCCGCTGGCTACCACT 
GCTGACCAGGTTGCACTGGCACTGCGCGATGAAATTAACGATCTCATCGAGGCTGGCGCG 
AAGATCATCCAGGTGGATGAGCCTGCGATTCGTGAACTGTTGCCGCTACGAGACGTCGAT 
AAGCCTGCCTACCTGCAGTGGTCCGTGGACTCCTTCCGCCTGGCGACTGCCGGCGCACCC 
GACGACGTCCAAATCCACACCCACATGTGCTACTCCGAGTTCAACGAAGTGATCTCCTCG 
GTCATCGCGTTGGATGCCGATGTCACCACCATCGAAGCAGCACGTTCCGACATGCAGGTC 
CTCGCTGCTCTGAAATCTTCCGGCTTCGAGCTCGGCGTCGGACCTGGTGTGTGGGATATC 
CACTCCCCGCGCGTTCCTTCCGCGCAGAAAGTGGACGGTCTCCTCGAGGCTGCACTGCAG 
TCCGTGGATCCTCGCCAGCTGTGGGTCAACCCAGACTGTGGTCTGAAGACCCGTGGATGG 
CCAGAAGTGGAAGCTTCCCTAAAGGTTCTCGTTGAGTCCGCTAAGCAGGCTCGTGAGAAA 
ATCGGAGCAACTATC 

>RXN02085-downstream 
TAAATTGGGTTACCGCTAGGAAC 

>RXN0215 3-upstream 

CCCACTTGCAGTTTTAGCTGTAGGTGGGTTTTTGCATGTCTAACCCGTCTTTTATGCACA 
CCCCCGCAATGAATCAAAAATTTATGCATGAATAATTTGC 

>RXN02153 

AT GAT C AT GC AT AAC G T G TAT GG T G T AAC T A T G AC AAT C AAGG T T G C AAT C G C AGG AG C C 
AGTGGATATGCCGGCGGAGAAATCCTTCGTCTCCTTTTAGGCCATCCAGCTTATGCATCT 
GGTGAACTAGAAATCGGAGCACTCACCGCGGCATCAACCGCAGGCAGCACGCTCGGTGAA 
T T GAT G C C AC AC AT T C C G C AG T T G GC G GAT C GT G T TAT T C AAG AC AC C AC AG C T G AAAC T 
CTAGCCGGTCATGATGTCGTATTTCTAGGACTTCCACACGGATTCTCTGCAGAAATTGCA 
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CTTCAGCTCGGACCAGATGTCACAGTGATTGACTGTGCAGCTGACTTTCGTCTGCAAAAT 
GCTGCAGATTGGGAGAAGTTCTACGGCTCAGAGCACCAGGGAACATGGCCTTATGGCATT 
CCAGAAATGCCAGGACACCGCGAGGCTCTTCGTGGTGCTAAGCGTGTAGCAGTGCCAGGA 
TGTTTCCCAACCGGTGCAACCTTGGCTCTTCTTCCTGCGGTTCAAGCGGGACTTATCGAG 
CCAGATGTTTCCGTAGTGTCCATCACCGGCGTATCAGGTGCAGGTAAGAAAGCATCTGTT 
G C AC T AC TTGGCTCG G AAAC CAT GGGTTCACT C AAGG C G T AC AAC AC C T C C G GAAAG C AC 
CGCCACACCCCGGAAATTGCCCAGAACCTCGGCGAAGTCAGCGACAAGCCAGTCAAGGTG 
AGCTTCACCCCAGTGCTTGCACCGTTACCTCGCGAATTCTCACCACTGCAACCGCACCTT 

>RXN02153-downstream 
TGAAAGAAGGCGTTACCGCAGAA 

>RXN02154-upstream 

CCCAGAACCTCGGCGAAGTCAGCGACAAGCCAGTCAAGGTGAGCTTCACCCCAGTGCTTG 
CACCGTTACCTCGCGAATTCTCACCACTGCAACCGCACCT 

>RXN02154 

TTGAAAGAAGGCGTTACCGCAGAACAGGCTCGCGCAGTATAT GAAGAGTTCTATGCACAG 
GAAACCTTCGTGCATGTTCTTCCAGAAGGTGCACAGCCACAAACCCAAGCAGTTCTTGGC 
T C C AAC A T GTGCCACGTG C AG G T AG AAAT T G A T G AGG AAG C AG G C AAAG TCCTTGTTACC 
TCCGCAATCGATAACCTCACCAAGGGAACTGCCGGCGCCGCTGTTCAGTGCATGAACTTA 
AGCGTTGGTTTTGATGAGGCAGCAGGCCTGCCACAGGTCGGCGTCGCACCT 

>RXN02 15 4 -downstream 
TAAAGTAGCGCCTTAAAGCGGCG 

>RXN02 162 -upstream 

GAT C GC T AAC AAGC GCGAT C G C G AAG C T G G C AACAAC T AAG C C AC C T T T T C AAGC AT C C A 
GAC TAGAACTT CAAGT AT T T AG AAAG TAG AAG AAC AC C AC 

>RXN02162 

ATGGAACAGCACGGAACCAATGAAGGTGCGCTGTGGGGCGGCCGCTTCTCCGGTGGACCC 
TCCGAGGCCATGTTCGCCTTGAGTGTCTCCACTCATTTCGACTGGGTTTTGGCCCCTTAT 
GATGTGTTGGCCTCCAAGGCACACGCCAAGGTTTTGCACCAAGCAGATCTACTTTCTGAT 
GAAGATCTAGCCACCATGCTGGCTGGGCTTGATCAGCTGGGCAAGGATGTCGCCGACGGA 
ACCTTCGGTCCGCTGCCTTCTGATGAGGATGTGCACGGCGCGATGGAACGCGGTGTGATT 
GACCGCGTTGGTCCTGAGGTGGGCGGCCGTCTGCGCGCTGGTCGTTCCCGCAACGACCAG 
GTGGCAACCCTGTTCCGCATGTGGGTCCGCGACGCAGTGCGCGACATCGCGCTGGGAACA 
ACCGAGCTTGTCGACGCCCTCAGCGCCCAAGCTAAGGCACATGCAGGCGCGATCATGCCA 
GGCAAGACCCACTTCCAGGCAGCTCAGCCGGTCCTTCTGGCACACCAGCTGCTGGCACAC 
GCACAGCCTTTGCTGCGCGATATTGATCGTATCCGTGACCTGGACAAGCGTCT TGCGGTG 
TCTCCTTACGGTTCCGGCGCACTTGCTGGTTCCTCTTTGAAGCTCAACCCTGAAGCAATC 
GCTGAAGAACTCGGCTTTGATTCCGCAGCAGATAACTCCATTGATGCCACCAGCTCCCGC 
GATTTCGCATCTGAAACCGCCTTCGTGCTGGCGCAGCTTGCAGTGGATATGTCCCGCTTG 
GCTGAAGAAATCATCGCATGGTGCACCCCAGAATTTGGTTACATCACCTTGTCTGATTCC 
T G G T C C AC AG GC AG C T C AAT C AT G C C G C AG AAGAAG AAC C CTGACGTGG C AG AG CTGACC 
CGTGGCAAGTCTGGTCGCTTGATCGGTAACCTCACCGGTCTGCTGGCTACCCTGAAGGCA 
CAGCCTTTAGCGTACAACCGCGACCTGCAGGAAGATAAGGAACCAATCGTAGATTCCGTG 
GCGCAGCTCAACCTGCTGCTCCCTGCAATGACTGGTTTGGTTTCCACCTTGACCTTCAAC 
ACCGAGCGCATGCGTGAACTTGCACCAGCAGGTTTCACCCTTGCCACCGACTTGGCTGAG 
TGGATGGTGCGCCAGGGCGTTCCATTCCGTGAGGCACACGAAGCATCCGGCGCTTGCGTG 
CGGATCGCGGAGTCCAGGGGAGTGGACCTTATCGATCTCACTGATGAAGAACTCAGTGGC 
GTTGATGCACGTCTGACCCCAGAGGTACGGGAAGTGCTCACCATTGATGGTGCAGTGGCT 
TCCCGTGCAACGCGCGGTGGAACCGCGGGCGTGCGGGTTGCGGAGCAACGCGCACGTGTC 
GATGCCGCAAGTACCGCTCACGCGGAGTGGGCACGTGCGGGGGTACGTCGA 

>RXN02162-downstream 
TAAGCATTAGTTTATGGCCTGTG 

>RXN02198-upstream 

AGACTAGTGGCGCTTTGCCTGTGTTGCTTAGGCGGCGTTGAAAATGAACTACGAATGAAA 
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AGTTCGGGAATTGTCTAATCCGTACTAAGCTGTCTACACA 
>RXN02198 

ATGTCTACTTCAGTTACTTCACCAGCCCACAACAACGCACATTCCTCCGAATTTTTGGAT 
GCGTTGGCAAACCATGTGTTGATCGGCGACGGCGCCATGGGCACCCAGCTCCAAGGCTTT 
GACCTGGACGTGGAAAAGGATTTCCTTGATCTGGAGGGGTGTAATGAGATTCTCAACGAC 
ACCCGCCCTGATGTGTTGAGGCAGATTCACCGCGCCTACTTTGAGGCGGGAGCTGACTTG 
GTTGAGACCAATACTTTTGGTTGCAACCTGCCGAACTTGGCGGATTATGACATCGCTGAT 
CGTTGCCGTGAGCTTGCCTACAAGGGCACTGCAGTGGCTAGGGAAGTGGCTGAT GAGATG 
GGGCCGGGCCGAAACGGCATGCGGCGTTTCGTGGTTGGTTCCCTGGGACCTGGAACGAAG 
CTTCCATCGCTGGGCCATGCACCGTATGCAGATTTGCGTGGGCACTACAAGGAAGCAGCG 
CTTGGCATCATCGACGGTGGTGGCGATGCCTTTTTGATTGAGACTGCTCAGGACTTGCTT 
CAGGTCAAGGCTGCGGTTCACGGCGTTCAAGATGCCATGGCTGAACTTGATACATTCTTG 
CCCATTATTTGCCACGTCACCGTAGAGACCACCGGCACCATGCTCATGGGTTCTGAGATC 
GGTGCCGCGTTGACAGCGCTGCAGCCACTGGGTATCGACATGATTGGTCTGAACTGCGCC 
ACCGGCCCAGAT GAGATGAGCGAGCACCTGCGTTACCTGTCCAAGCACGCCGATATTCCT 
GTGTCGGTGATGCCTAACGCAGGTCTTCCTGTCCTGGGTAAAAACGGTGCAGAATACCCA 
CTTGAGGCTGAGGATTTGGCGCAGGCGCTGGCTGGATTCGTCTCCGAATATGGCCTGTCC 
ATGGTGGGTGGTTGTTGTGGCACCACACCTGAGCACATCCGTGCGGTCCGCGATGCGGTG 
GTTGGTGTTC C AG AG C AG GAAAC C T C C AC AC T G ACC AAG AT C C C T G C AG GC C C T G T T GAG 
CAGGCCTCCCGCGAGGTGGAGAAAGAGGACTCCGTCGCGTCGCTGTACACCTCGGTGCCA 
TTGTCCCAGGAAACCGGCATTTCCATGATCGGTGAGCGCACCAACTCCAACGGTTCCAAG 
GCATTCCGTGAGGCAATGCTGTCTGGCGATTGGGAAAAGTGTGTGGATATTGCCAAGCAG 
CAAACCCGCGATGGTGCACACATGCTGGATCTTTGTGTGGATTACGTGGGACGAGACGGC 
ACCGCCGATATGGCGACCTTGGCAGCACTTCTTGCTACCAGCTCCACTTTGCCAATCATG 
ATTGACTCCACCGAGCCAGAGGTTATTCGCACAGGCCTTGAGCACTTGGGTGGACGAAGC 
ATCGTTAACTCCGTCAACTTTGAAGACGGCGATGGCCCTGAGTCCCGCTACCAGCGCATC 
ATGAAACTGGTAAAGCAGCACGGTGCGGCCGTGGTTGCGCTGACCATTGATGAGGAAGGC 
CAGGCACGTACCGCTGAGCACAAGGTGCGCATTGCTAAACGACTGATTGACGATATCACC 
GGCAGCTACGGCCTGGATATCAAAGACATCGTTGTGGACTGCCTGACCTTCCCGATCTCT 
ACTGGCCAGGAAGAAACCAGGCGAGATGGCATTGAAACCATCGAAGCCATCCGCGAGCTG 
AAGAAGCTCTACCCAGAAATCCACACCACCCTGGGTCTGTCCAATATTTCCTTCGGCCTG 
AACCCTGCTGCACGCCAGGTTCTTAACTCTGTGTTCCTCAATGAGTGCATTGAGGCTGGT 
CTGGACTCTGCGATTGCGCACAGCTCCAAGATTTTGCCGATGAACCGCATTGATGATCGC 
CAGCGCGAAGTGGCGTTGGATATGGTCTATGATCGCCGCACCGAGGATTACGATCCGCTG 
CAGGAATTCATGCAGCTGTTTGAGGGCGTTTCTGCTGCCGATGCCAAGGATGCTCGCGCT 
GAACAGCTGGCCGCTATGCCTTTGTTTGAGCGTTTGGCACAGCGCATCATCGACGGCGAT 
AAGAATGGCCTTGAGGATGATCTGGAAGCAGGCATGAAGGAGAAGTCTCCTATTGCGATC 
AT C AAC GAG G AC C T T C T C AAC G G CAT G AAG AC C G T G G G T G AGC T GTTTGGTTCCG G AC AG 
ATGCAGCTGCCATTCGTGCTGCAATCGGCAGAAACCATGAAAACTGCGGTGGCCTATTTG 
GAACCGTTCATGGAAGAGGAAGCAGAAGCTACCGGATCTGCGCAGGCAGAGGGCAAGGGC 
AAAATCGTCGTGGCCACCGTCAAGGGTGACGTGCACGATATCGGCAAGAACTTGGTGGAC 
ATCATTTTGTCCAACAACGGTTACGACGTGGTGAACTTGGGCATCAAGCAGCCACTGTCC 
GCCATGTTGGAAGCAGCGGAAGAACACAAAGCAGACGTCATCGGCATGTCGGGACTTCTT 
GTGAAGTCCACCGTGGTGATGAAGCAAACCATCAGCGAC 

>RXN02 23 4 -upstream 

ACCCAGAGGCCGCTGCCGGCCCAAATGATGCAAGCCCCCTGTTTGACCAGTTTGTTGAGC 
T GAT G GAT G C AG AC G C T C AG AAG AAAG G C G CAT AAA T AAC 

>RXN02234 

ATGCCAAAGCGTTCAGATATTAACCACGTCCTCGTCATCGGTTCCGGCCCCATCGTCATT 
GGCCAGGCATGTGAATTCGACTACTCCGGCACCCAGGCTTGCCGCGTGCTGAAGGAAGAG 
G G AC TGCGCGTCACCCT CAT C AAC T C C AAC C C AG C AAC GAT CAT G AC C G AC C C AGAAAT G 
GCTGACCACACCTACGTGGAGCCAATCGAGCCGGAATACATCGACAAGATTTTCGCTAAG 
GAAATCGAGCAGGGCCACCCAATCGACGCCGTCCTGGCAACCCTTGGTGGCCAGACTGCA 
CTTAACGCAGCTATCCAGCTGGATCGCCTCGGCATCCTGGAAAAGTACGGCGTTGAACTC 
ATCGGTGCAGACATCGATGCCATTGAGCGCGGCGAAGATCGCCAGAAGTTCAAGGATATT 
GTCACCACCATCGGTGGCGAATCCGCGCGTTCCCGCGTCTGCCACAACATGGAAGAAGTC 
CACGAGACTGTCGCAGAACTCGGCCTTCCAGTAGTCGTGCGTCCATCCTTCACTATGGGT 
GGCCTGGGCTCCGGTCTTGCATACAACACCGAAGACCTTGAGCGCATCGCTGGTGGCGGA 
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CTTGCTGCATCTCCTGAAGCAAACGTCTTGATCGAAGAATCCATCCTTGGTTGGAAGGAA 
TTCGAGCTCGAGCTCATGCGCGATACCGCAGACAACGTTGTGGTTATCTGCTCCATTGAA 
AACGTCGACGCACTGGGCGTGCACACCGGCGACTCTGTCACCGTGGCACCTGCCCTGACC 
CTGACTGACCGTGAATTCCAGAAGATGCGCGATCAGGGTATCGCCATCATCCGCGAGGTC 
GGCGTGGACACCGGTGGATGTAACATCCAGTTCGCCATCAACCCAGTTGATGGCCGCATC 
ATCACCATTGAGATGAACCCACGTGTGTCTCGTTCCTCCGCTCTGGCATCCAAGGCAACG 
GGCTTCCCAATTGCCAAGATGGCTGCCAAGCTGGCTATCGGATACACCCTGGATGAGATC 
ACCAACGACATCACTGGTGAAACCCCAGCTGCGTTTGAGCCCACCATCGACTACGTCGTG 
GTCAAGGCCCCACGCTTTGCTTTCGAGAAGTTTGTCGGCGCTGATGACACTTTGACCACC 
ACCATGAAGTCCGTCGGTGAGGTCATGTCCCTGGGCCGCAACTACATTGCAGCACTGAAC 
AAGGCACTGCGTTCCCTGGAAACCAAGCAGCAGGGTTTCTGGACCAAGCCTGATGAGTTC 
TTCGCAGGGGAGCGCGCTACCGATAAGGCAGCTGTTCTGGAAGATCTCAAGCGCCCAACC 
GAAGGCCGCCTCTACGACGTTGAGCTGGCAATGCGCCTTGGCGCAAGCGTGGAAGAACTC 
TACGAAGCATCTTCTATTGATCCTTGGTTCCTCGCCGAGCTTGAAGCTCTCGTGCAGTTC 
CGCCAGAAGCTCGTTGACGCACCATTCCTAAACGAAGATCTCCTGCGCGAAGCAAAGTTC 
ATGGGTCTGTCCGACCTGCAGATCGCAGCCCTTCGCCCAGAGTTCGCTGGCGAAGACGGC 
GTACGCACCTTGCGTCTGTCCCTAGGCATCCGCCCAGTATTCAAGACTGTGGATACCTGT 
G C AG C AG AG T T T G AAG C T AAG AC T C C G T AC C AC T AC T C C G CAT AC GAG C T G G AT C C AG C A 
GCTGAGTCTGAGGTCGCACCACAGACTGAGCGTGAAAAGGTCCTGATCTTGGGCTCCGGT 
CCAAACCGCATCGGCCAGGGCATCGAGTTCGACTACTCCTGTGTTCACGCAGCTCTTGAG 
CTCTCCCGCGTCGGCTACGAAACTGTCATGGTCAACTGCAACCCAGAGACCGTGTCCACC 
G AC T AC G AC AC C GC T G AC CG C C T GT AC T T C GAG C C AC T G AC C T T C G AAG AC G T C AT GG AG 
GTCTACCACGCTGAGGCGCAGTCCGGCACCGTCGCAGGTGTTATCGTCCAGCTTGGTGGC 
CAGACTCCTCTGGGCTTGGCAGATCGTTTGAAGAAGGCTGGCGTCCCTGTCATTGGTACC 
TCCCCAGAGGCAATCGACATGGCTGAGGACCGTGGCGAGTTCGGTGCACTGCTGAACCGC 
GAGCAGCTTCCTGCTCCAGCATTCGGCACCGCAACCTCTTTCGAAGAGGCTCGCACAGTA 
GCCGATGAGATCAGCTACCCAGTGCTGGTTCGCCCTTCCTACGTCTTGGGTGGCCGTGGC 
ATGGAGATTGTCTACGATGAGGCTTCCCTCGAGGATTACATCAACCGCGCAACTGAGTTG 
TCTTCTGACCACCCAGTGCTGGTTGACCGCTTCCTAGACAACGCTATTGAGATCGACGTC 
GACGCACTGTGCGACGGCGACGAGGTCTACCTGGCAGGCGTCATGGAGCACATCGAGGAA 
GCCGGCATTCACTCCGGTGACTCCGCATGTGCACTTCCTCCAATGACTTTGGGCGCACAG 
GACATCGAGAAGGTCCGCGAAGCAACCAAGAAGCTGGCTCTGGGCATCGGTGTACAGGGC 
CTGATGAACGTCCAGTACGCACTCAAGGACGACATCCTCTACGTCATCGAGGCAAACCCA 
CGTGCATCCCGCACCGTGCCGTTCGTCTCCAAGGCAACGGGCGTCAACCTGGCCAAGGCA 
GCATCCCGTATCGCAGTGGGCGCCACCATCAAGGATCTCCAAGATGAGGGCATGATTCCT 
ACCGAGTACGACGGCGGCTCCTTGCCACTGGACGCTCCAATCGCTGTGAAGGAAGCAGTG 
TTGCCGTTCAACCGCTTCCGTCGCCCAGATGGAAAGACCCTGGACACCCTGCTTTCCCCA 
GAGATGAAGTCCACTGGCGAGGTCATGGGCTTGGCCAACAACTTCGGCGCTGCATATGCA 
AAGGCTGAAGCTGGCGCGTTTGGTGCATTGCCAACCGAAGGCACCGTCTTCGTGACCGTG 
GCTAACCGCGACAAGCGCACCCTGATCCTGCCAATCCAGCGCCTGGCGTTGATGGGCTAC 
AAGATCCTCGCCACCGAAGGCACCGCAGGCATGCTGCGCCGCAACGGCATTGAGTGTGAA 
GTTGTGCTCAAGGCTTCCGACATCCGCGAAGGTGTAGAGGGCAAGTCCATCGTGGATCGT 
ATCCGCGAAGGCGAAGTTGACCTCATCCTCAACACCCCAGCTGGTTCTGCTGGCGCTCGC 
CACGATGGCTACGATATCCGCGCAGCAGCAGTGACCGTGGGTGTTCCGCTGATCACCACT 
GTTCAGGGTGTCACCGCAGCTGTCCAGGGCATAGAGGCCCTGCGTGAGGGCGTTGTCAGC 
GTCCGCGCGCTGCAGGAACTCGACCACGCAGTCAAGGCT 

>RXN02234 -downstream 
TAAGCCCTATGACATTCGGCGAG 

>RXN0224 6-upstream 

TGCCGACGCTGGCGTGGATGCCTTCGTTGCAGGTTCCGCTGTGTACGGCGCTGAGGATCC 
CAACAAGGCGATCCAGGAGTTGCGAGCACTCGCGCAGTAA 

>RXN0224 6 

ATGGATGTTGCGCACGCGTTAGATCTGGCCCACCACGTGTCAGATCAAGTCCGAGGCACC 
ACCAGCCCTAATCCGCCAGTCGGCGCTGTCATTTTGGACGCCGACGGCGAGGTCGTTGGC 
GTTGGCGCCACGGCACCTCCTGGTGGCCCGCACGCCGAAGTGGTGGCGCTTGCAGCTGCC 
GGAGTGCGTGCCAACGGGGGCACGGCGGTGGTCACCCTCGAGCCGTGCAACCATTACGGC 
CGCACGGGTCCATGTTCCAAGGCGCTTCTCGACGCCGGGATCGCACACGTGTTTTACGCC 
AATGCGGATCCCTTCCCGTCAGCCGCTGGGGGCGGTGCCTTTTTGGCGGAGGCGGGCGTC 
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GATACGCATTTTTTAGATGAGCGGATCAGGGCACTGGAGCCCTGGCTGGTTGCGACGCGT 
CTGGGCAGGCCCCATGTCACGTTGAAGTTTGCGTCCACCGTGGACGGTTTTGCTGGTGCC 
ACCGATGGCACCAGCCAGTGGATTACCGGGCCGGATGCGCGGGCGTTTGTGCACGAAGAT 
CGAAGTAAAAGAGATGCGATCATCGTGGGTACCGGTACTGCGTTGACTGATAATCCCTCC 
TTGACGGCGCGGACCGATACGGGTCTTTATGAAAATCAACCCAGGCGCGTTGTTATTGGC 
TCCCGCGAGGTTCCAGCAGATTCCAACTTGGCTCGCTTGGGATATGAGCAGTACGCGGGA 
ATACCAGAGGCTTTATCAGCGCTGTGGGATAAAGGGTGCCGAGACATTTTAATCGAAGGT 
GGCCCAACGTTAGCTGGGGCAGCGCTGCGCTTAGGCATTGTTGATCAGGTGCAGGCCTAT 
GTTGCCCCCGCTTTGTTGGGCGCTGGACGATCAGTGATTAACTGGCCACAAGAAACCACG 
ATGGATCAGATTATGCGTTTTGACACCACGTCCGTGAGACAGTTGGGTTCAGATGTATTG 

AT AGAAAT GAT G AG AAAG G AAC AC 

>RXN0224 6-downstream 
TAAATGTTCACAGGTATTGTCGA 

>RXN0224 8-upstream 

GATGTGATCGCTAAGTACGTCGAACGCATGATGACGCGCGGCGTGGCTGGAAACACTCCC 
AAT GAC T ACACCGATT T CACGAGAGAC T AG GT TAG AC AAC 

>RXN02248 

G T GAG T G AAC AT G AGC AG G C AC AC AG C C AAT TAG AT T C T G T T GAAG AG G C CAT C G C T GAC 
ATCGCTGCGGGTAAAGCCGTCGTGGTGGTAGATGATGAAGATCGTGAAAATGAAGGCGAC 
ATCATCTTTGCCGCCGAATTAGCCACTCCAGAATTAGTCGCTTTCATGGTGCGTTATTCC 
TCGGGATACATCTGTGCGCCATTAACCGCAAAGGATGCAGATCGTCTTGATCTGCCTCCG 
ATGACCGCGCACAATCAGGATGCCCGCGGCACCGCTTACACCGTGACCGTTGATGCCAAC 
ACCGGCACCACAGGCATTTCTGCAACAGACCGCGCCCACACTTTGCGCTTGCTTGCTGAT 
CCAGAAGCCGACCGCACGGATTTCACCCGTCCCGGACACGTTGTGCCACTGCGTGCTCGT 
GAAGGTGGCGTCTTGGTGCGCGCTGGACACACCGAAGCAGCTGTCGATTTGGCTCGCGCT 
GCAGGCCTGCGCCCAGCAGGTGTTATCTGCGAAGTGGTCAGTGAAGAGGACCCCACCGGC 
ATGGCTCGGGTTCCTGAGCTGCGCCGCTTCTGCGATGAGCACGATCTGAAGCTGATCTCT 
ATTGAGCAGCTCATTGAGTGGCGTCGCAAGAATGAAATTTTGGTGGAGCGCCAGGTGGAA 
ACTGTGCTGCCTACCGATTTCGGCACGTTCAAGGCTGTTGGTTACCGTTCCATCATCGAT 
GGCACCGAGCTTGTTGCCATTGTTGCCGGCGACGTGGCATCCGACGGTGGCGAAAACGTC 
CTGGTTCGAGTCCACTCTGAGTGCTTGACTGGTGATGTTTTTGGATCCCGGCGCTGCGAC 
TGTGGACAGCAGCTGCACGAGTCTTTGCGCCTGATCCAGGAAGCTGGTCGGGGAGTAGTG 
GTGTACATGCGTGGGCATGAGGGACGAGGCATTGGTCTGCTCGCCAAGCTACGCGCCTAC 
CAACTCCAGGATGAAGGTGCCGACACCGTCGATGCCAACCTCGCACTTGGTCTTCCAGCC 
GATGCCCGCGAATTTGGCACCAGCGCCCAGATTCTCTACGACTTGGGTGTGCGCTCGCTC 

AAC T T GAT C AG CAAC AAC C C AGC C AAGAAGG T GG GAC T T GAAG G C C ACG GC AT T T C CAT T 
GCCAGCCGAACCCCCATCCCTGTTGCTGTTCATGAAGACAATGTTCGATACCTGAAAACC 
AAGCGTGACCGCATGGGACATGACCTCCCAGATGTCGCACTGTGGGAACAAGAGCACCCA 

GAAAAC 

>RXN0224 8-downstream 
TAAGGAGCACAACAATGGCTAAA 

>RXN0224 9-upstream 

ATGTTCGATACCTGAAAACCAAGCGTGACCGCATGGGACATGACCTCCCAGATGTCGCAC 
T G T G G G AAC AAG AG C AC C C AG AAAAC T AAG G AGC AC AAC A 

>RXN02249 

ATGGCTAAAGAAGGATTGCCGGCAGTCGAACTCCCCGACGCCAGCGGATTAAAAGTCGCC 
GTAGTCACCGCACGGTGGAACGCAGAAATCTGCGACCGCCTGCACAAGCACGCAGTAGAT 
GCGGGACGTGCAGCAGGAGCAACGGTGAGCGAATACCGCGTCATCGGCGCCCTGGAACTT 
CCAGTCGTAGTGCAAGAACTGGCACGCACCCATGACGCAGTAGTTGCCTTGGGCTGTGTC 
GTTCGTGGCGGCACCCCACACTTTGATTACGTGTGCGACTCTGTCACCGAAGGCCTCACC 
CGCATTGCTCTTGATACTTCCACCCCAATCGGCAACGGTGTGTTGACTACCAACACCGAA 
GAGCAAGCCGTGGAACGCTCCGGTGGAGAAGGCTCTGTAGAGGACAAAGGCGCAGAGGCA 
ATGGTCGCTGCACTCGATACTGCCCTCGTGCTTTCTCAAATTCGTGCAACTGAGGGT 

>RXN022 4 9-downstream 
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TAGACTGTTCTTTAAAAGGTTTG 
>RXN02263-upstream 

CCTGGGCAACCCAAGTGTATGAAAACGCCCTGGAAAAAGGCGTCGGCACCACATTGAACC 
T GT GGGAATCAC CCGCACTGGC T TGAGAGAAGAAACAACA 

>RXN02263 

ATGAAAATTGCGGTAATCGGCCTTGGATCAACCGGCTCCATGGCACTGTGGCACTTAAGT 
AACATCCCAGGTGTAGAGGCCATCGGCTTTGAACAATTCGGCATCTCCCATGGCTACGGC 
GCATTCACAGGGGAGTCCCGACTGTTTCGCATGGCCTACCACGAAGGCAGCACCTACGTT 
CCGTTGCTCAAACGCGCACGAGCACTATGGTCATCACTGAGCGAGATTTCCGGACGCGAA 
CTCTTCCACAACTTCGGTGTCTTAAGCACCGGCAAGGAAGACGAAGCACCCTTCCAACGC 
C T G GT G G AAT C AGT G G AAC G T T AT GAG C T G CC ACAT G AAC G AC T T AC CGCCGC GC AG AT G 
CGCAGCGTTACCCAGGTC 

>RXN022 63-downstream 
TAGACTTCCG 

>RXN0227 2~upstream 

TATTTAACTCCACACTAATACCTGTCAAGCAATAGAATAGATAGCATCTGGATCCTCCAG 
AGTTTGAAAATATGCCTTGACATGTAGAAATGGAGTTCTT 

>RXN02272 

GTGCGCATTACAAACGCCCAGGTTAAGAAC TACGCAGAGTTAGTTGATATCACCATAGAG 
GGTGAAAAAATTTCCTCGATTACCCCCTCTTCAATTCGATCAGAAGAAGATCACCGCGCG 
GACGATTACGATGCCGCAGGAAGACTGGTCGCACCCCAGTTCGCCGAAGCACACATCCAC 
CTTGACTACGCAAACACCGCTGGAATCCCTCGCGAAAACTCTTCCGGCACACTTTTTGAA 
G C C A T C GAAA TCTGGGCC G AC C G C AAG AC C C AAG G C T T C C AC A T C AAAG AAGAC AT T AAA 
GCGAAGGCCCTCCAGGCAGCCCGTCGGGCAGCAGAACACGGCGTTGGTTTCATCCGCACT 
CACGTAGATGTCACCGATCCCACGTTTGCTGGATTCGAAGCAATTGCGGAGCTGCGCGAT 
GAAGTCCGCGAGTGGTGCGATATCCAGATTGTCGCCTTCCCGCAAAATGGCATTTACGCC 
TACGAAGGTGGCCAGAAGCTAATCTCAGATGCAATGTCTGCAGGTGCAGATGTCGTTGGT 
GGCATCCCACACCTTGAACCCACCCGAGACGATGGCGTCGAGTCGGTGAAATGGCTGTTC 
GACCTTGCAGAGAAGCACTCAGCCCCCATCGATATCCACACTGATGAAATTGACGATCCA 
CATTCCCGATTTGTCGAAGTCCTCGCCGCAGAAGCCGCAAAACGTGACATGGGCGCACAA 
ACCGTGGTGTCTCATTCTGTGGCGATGGCCTATTACTCACCTGGCTACATGGCGCGACTT 
TTACCCAAGCTCGCAGCATCAAAGGTTCGTTTTGCAGTATGCCCCAATGAAAACCTCCAT 
CTGCAAGGACTTGGTTTCCAAGGACCCGTCCCCCGAGGTGTTGCACCGGTAAAGCAACTT 
ACCGAATGGGGAATTCCAGTAAGTTTTTGCCAGGACTCACTCAATGACCCCTTCTACCCC 
ATGGGCGATGGAGATCTACTCCGCATTCTCGATTCTGGATTACACGTGTCCCACATGCTC 
ACAGCCAGCCACTTGAAGAATGCACTATCGTTCATCACCACCAATCCAGCCGGAAACCTA 
GGCCTGGACAATTACGACATTGCAGAAAACTCCCCGGCGAACCTGCTGGTTCTTGATGCG 
AGCAGCGAGAAGGAAGCTGTACAGAGAAAAGCTTCCGTACTTTTGAGCATCCACCGCGGC 
AAAAAGGTGCTCTCCAGGGAGCCCGAACAGGTGGACTGGAACATC 

>RXN0227 2-downstream 
TAACAGCCCAGTTGGGCCTCCTT 

>RXN02281-upstream 

AAGATCAACAACGCCGCCGAGGTCAACTTGGAAATTATCACGTGAGGATTCTTGCATACG 
C C T AT AAAAGC AC AGT T T T GAAT CC AC AG G G CAT CAGGG C 

>RXN02281 

GTGCAGAAAGATAGTGTGGTGCGCATGGAAGCAACAACGATCGATGACGCAATCGCGAAG 
C T C A T T GAC AT C T A C GAC A C C T C G AC C AAAC T G G C C AAAGAAAC C C T C AAC AAT GAG G AC 
TACGCCGCATACGCCGATGTTGTTTACCCCAAACTCACCGTTGACGTGCTGGAATGGAAA 
CCCATCGACCGCACCGAACCCTTCGGCTATGTGGATCGAGCCGGGCGATACTCCGCCACC 
TTGTCCAAACCACGCGTGATTGAGCGTTACCTCCGCGAACAACTCGAGCGTCTCACCAGT 
AAT T AT CC C T G C AAG AT T T AC G TAT C T GAG T C AG AT AT C C G CAT C C C ACC GG AG T AC AT T 
CGCGGCGCACCTTCCGCTACCGAAGCTCGCCGTGCTGGTGATGTTGCAGATATCATCCCA 
CGCCCCACCCTGGATGAAGTCCACGACGCAATTATCGACGGCGACTGGCACGCCTTCAAC 
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GGCCCCGAACTCCCGCTTTTCCACTTCGGGCCGCAACGCTTCGACATCGCCTGCGCCCGC 
ATCGAGCACTACACCGGCATCAACGTGGAACACGTGCAGAAGTACATTCTGTTCACCAAC 
TACGCCATGCACACCACCGAGTTCGTGCATTTTGCCATGTCCGAACTCACCTCGGAAGAC 
TCCCGCTACGTGGGTCTATCCTTGCCAAACGGGCAGGTAATTGACCGAGAGACCGCCACC 
AGCCTCGGTACGGAAACCCTTGATCTGACTAGCCGTTTCCAAATGCCTCGTTACGATCTC 
ATCACCGAAGCCGGTGACGGTATTACCATTATCAACATCGGTGTGGGCCCATCCAATGCA 
AAAACTATCACCGACTGCCTTGCTGTGCTCCGCCCAGAAGCCTGGGTGATGATCGGCCAC 
TGTGCTGGCATGGACGCCCGCATGCGCATCGGCGACCTCATCCTTGGCAACGCCTACCAG 
CGCGAAGACCACATTCTGAATACCCGCATCCCACTTGGTAATCCGATCCCGGCAATACCA 
GAAATCCAAAAAGCTCTAGAAGCCAGCGTCGACGAAATCTACGGATCCGACAACAGCCTC 
ATGCGCACCGGTACGGTCTTATCCACCGACGACCGAAACTGGGAATGGCACACCCCAGAA 
AACCTCTGGAACTGGCTCAAAGGATCCACCGCCGCAGCTGTTGACATGGAATCTTCCACC 
TTGGCCACCAACGGATATCGATTCCGCATTCCATACGGCACCCTGCTGAGCGTCTCTGAC 
CTGCCACTACACGCAGTGCCGAAACTTTCCGCGCAAGCGCAGGCGTTTTACTTCAACTCC 
AAGGAAGCCCACGTCATGTGTGCTGTTCGTGCAATGGAATACCTGGCAGTAGATCCTGAA 
CGGTTGCGTACCCGTAAACTGCGCAGGACCTTGGGTGAGGTGCCGTTTCGC 

>RXN022 81-downstream 
TAAAGTCTCGGAGA 

>RXN0234 5-upstream 

ACCACCGACCCTATGTAAT CAACCAGGTTCCCAAGGCTCGAAAAGTGGAAGCGCTGCTCA 
AAGATCTTACATTTTGGTGAAGGCGTTATAGTTAGGACTT 

>RXN02345 

GTGACTTCTACAGGAAACCAAGCCCACGCTCCAGGAATGCCCATCGTCGCAGTAATTGGT 
GACGGCCAATTAGCCCGCATGATGCAGACCTCCGCCATCGAACTCGGACAATCACTGCGA 
GTTCTAGCTGGAGCGCCGGATTCCTCCGCAGCTCAAGTAGCTGCTGATGTTGTTCTCGGC 
GATTACACCAACATTGATGATCTGCGCGTCGCCATCGAAGGCGCCGATGTGATGACCTTC 
GACCACGAGCACGTCCCCAACGAACACCTGCACCAACTCATCGCAGAAGGCGTCAACGTT 
CAGCCACGCCCAGAAGCGCTGGTCAACGCACAAGACAAACTTGTCATGCGCAAGCGTCTA 
CGTGAACTCGGCGCACCAGTCCCACCATTTGCTGCCATTGAATCAGTCGAAGATGCAGTG 
GGATTCTTCGAAGCAGTTGATGGCCAAGTTTGCCTCAAAGCACGCCGTGGCGGATACGAC 
GGCAAGGGCGTATGGTTCCCAGCCGATGTAGCAGAGCTTCAGTCGCTTGTGGCAGAGCTT 
CTCGACGGCGGCACCCCACTCATGGCAGAAAAGAAAGTTGCCCTCAACAGGGAACTGTCC 
GCCATGGTTGCCCGCACCCCAAGTGGAGAAACCAAAGCGTGGCCAGTCGTAGAATCAGTG 
CAGAAGAACGGTGTGTGTGCAGAAGCAATCGCTCCCGCACCTGAACTATCCGCAGAACTG 
CAGGAATCCACCAGAGGATTGGCCCAGAAGATCGCCACGGAACTCGGCGTCACTGGTGTC 

T T G GC AG T GG AG C T T T T T G AAAC CC T CG AC CAAAAC GG G C AG C CAGAG AT C T T T GT C AAC 
GAGCTCGCCATGCGTTCACACAACACCGGCCACTGGACTCAAGATGGCTGCGTGACCAGC 
CAATTCGAGCAGCACCTCCGCGCAGTCCTCGACTACCCACTGGGTGCTACCGACACTTTG 
GCTGATTACACCGTGATGGCCAACGTGCTCGGTGCCGACACCGACCCAGAGATGCCCATG 
GCAACCCGCATGGTGGAAGTGGGGCGCAAGTACCCAGATGCCAAGATTCACCTCTACGGC 
AAGGGACATCGCCCGGGACGAAAGATTGGCCACGTCAACATGGTGGGATCCGACCTTGAA 
AAGACCCGAGCCGAAGCCCTGGCCTGCGCATACTTCCTTGTCAACGCTCGCTGGGAT 

>RXN02 34 5 -downstream 
TAGGTCTTTTCTGAGCGCTAGCA 

>RXN02 35 0-upstream 

AAGCATTTCTCCAACACTTTTGATGGACAGATTAACGCTTAAAAGGCCTGTTATAGACTG 
ATAAACCGATACGTACTTTTCGCGCTTAAGGAGAATTTCA 

>RXN02350 

GTGGGTCCTCTAGTTGGTTTGATCATGGGTTCGGATTCGGATTGGGACACTGTAGCGCCA 
GCTGCAGAGGTACTCGCTGAGTTTGGCATTCCTTTTGAAGTCGGAGTTGTCTCTGCACAC 
CGCACCCCAGAGAAGATGCTCAACTACGCAAAGACTGCACATGAGCGCGGCATCAAGACG 
ATCATCGCGTGTGCTGGCGGCGCTGCACACCTGCCAGGCATGGTGGCTGCAGCAACTCCA 
CTTCCAGTCATCGGTGTTCCACGCGCATTGAAGGATCTCGACGGTTTGGATTCCTTGCTG 
TCCATCGTCCAGATGCCAGGCGGCGTTCCAGTCGCCACTGTCTCCATCGGTGGCGCGAAG 
AATGCAGGCCTACTTGCCGTTCGTATTCTCGGTGCTGGTGATCCTTCTTTGGTCACGAAG 
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ATGGCCGATTACCAAGAGAATATGGCGAAGGAAGTTGAAGCCAAGGACGAAGCACTGAAG 
AAGCGCTTGCTCGGC 

>RXN02 350-downstream 
TAAT GAATCCGATCGTGGTGCTG 

>RXN02355-upstream 

ATTTTTGACCCTCCGGGGGTGATTTAACCTAAAATTCCACACAAACGTGTTCGAGGTCAT 
TAG AT T G AT AAGC AT C T G T T G T T AAG AAAGG TGACTTCCT 

>RXN02355 

ATGTCCTCGATTTCCCGCAAGACCGGCGCGTCACTTGCAGCCACCACACTGTTGGCAGCG 
ATCGCACTGGCCGGTTGTAGTTCAGACTCAAGCTCCGACTCCACAGATTCCACCGCTAGC 
GAAGGCGCAGACAGCCGCGGCCCCAT CACCTTTGCGATGGGCAAAAACGACACCGACAAA 
GT C AT T C C GAT CAT C GACCGC T GGAAC GAAGCC CACCC CGAT GAGCAGGT AACGCTCAAC 
GAACTCGCCGGTGAAGCCGACGCGCAGCGCGAAACCCTCGTGCAATCCCTGCAGGCCGGC 
AACTCTGACTACGACGTCATGGCGCTCGACGTCATCTGGACCGCAGACTTCGCGGCAAAC 
CAATGGCTCGCACCACTTGAAGGCGACCTCGAGGTAGACACCTCCGGACTGCTGCAATCC 
ACCGTGGATTCCGCAACCTACAACGGCACCCTCTACGCACTGCCACAGAACACCAACGGC 
CAGCTACTGTTCCGCAACACCGAAATCATCCCAGAAGCACCAGCAAACTGGGCTGACCTC 
GTGGAATCCTGCACGCTTGCTGAAGAAGCAGGCGTTGATTGCCTGACCACTCAGCTCAAG 
CAGTACGAAGGCCTTTCAGTGAACACCATCGGCTTCATCGAAGGTTGGGGAGGCAGCGTC 
CTAGACGATGACGGCAAACGTCACCGTAGACAGCACGACGGCAAGGCAGGCCTTCAAGCG 
CTTGTCGACGGC 

>RXN02 382-upstream 

GAGCAGATGGCCACCGAGGTCGATGTGGTGGCTGGCTAC TAGGCCTTTTATGGTGTGATC 
CGACACTGTTGCTTCTTAAGGGTCTGTATAGTGGGCAACC 

>RXN02382 

AT GAG T T C AAC GAC CC T AAC T GAT G AC C AAAT T C G C G AC AAT G AG C GG ACC G AAG T T C T A 
GCTAAAGCAACTGCAGCTAAGAACATCGTCCCGGATATTGCAGTGTTGGGCACCGGACCG 
AAGAACGCAATCCTGCGTGCGGCGGCAGATGAACTCGTTGCACGCAGCGCAGAAATCATC 
GAAGCCAACGCTTCCGATATCGAAGCGGGTCGCGCAAACGGCATGGAAGAATCCATGATT 
GATCGCCTTGCCCTTGATGAATCTCGCATTGAGGGCATCGCTGGCGGTTTGCGCCAGGTT 
GCTGGCCTGACCGACCCAGTGGGTGAAGTACTGCGCGGACATGTCATGGAAAACGGCATT 
CAGATGAAGCAGGTCCGTGTGCCTTTGGGCGTGATGGGCATGGTCTATGAAGCCCGCCCT 
AACGTCACCGTCGACGCCTTCGGCCTGGCACTCAAGTCCGGAAACGTAGCTTTGCTGCGC 
GGTTCC TCCACAGCTGTGCATTCCAACACCAAGCTCGTGGAAATCCTGCAGGACGTCCTC 
GAGCGTTTCGAGCTGCCACGCGAAACCGTGCAGTTGCTGCCTTGCCAAACCCGCGGATCC 
GTCCAAGATTTGATCACCGCACGCGGCCTCGTTGACGTGGTCATCCCACGCGGCGGCGCA 
GGACTAATCAACGCAGTGGTCACCGGTGCGACCGTGCCCACCATTGAAACCGGCACCGGC 
AACTGCCACTTCTACATCGATGCCGAAGCCAAGCTTGATCAGGCAATCGCCATGGTCATC 
AACGGCAAGACCCGCCGCTGCAGCGTGTGCAACGCTACTGAAACCGCGCTTCTCGACGCC 
GCCCTCAGCGACTCAGACAAGCTTGCAGTCGTCCAGGCGCTCCAGGAAGCAGGAGTCACA 
ATTCATGGACGGGTGGCCGAATTGGAAGCATTCGGTGCAACCGACGTGGTGGAAGCAACT 
GAAACTGACTGGGATTCTGAGTACCTGTCCTTCGATATCGCTGTCGCTGTGGTTGACGGT 
GTGGATGGAGCTCTGGCACACATCGCTAAGTACAGCACCAAGCACACCGAAGCGATCGCC 
ACCCAAAACATTGAAACCGCTCAGCGCTTTGCAGATCGCGTCGATGCAGCAGCGGTGATG 
ATAAACGCATCCACCGCCTACACCGATGGGGAGCAGTACGGCATGGGCGCGGAGATCGGC 
ATTTCCACCCAGAAACTGCATGCACGTGGACCAATGGCCCTGCCAGAGCTGACCTCCACC 
AAG TGGATTCTG C AG G G C AC AG GAC AAAT T AG G C C T 

>RXN02382-downstream 

T AAG T T T G AAG AA G TAAT C AAG C 

>RXN02384 -upstream 

C T GA T GAG G C G GA T A T C C GC AAC AT C GAC AG C AT T G AT G AAC T C C C AC C T T T G C C AG C T G 
AATACGAGCCTGGCTACGAGGACGATTAAGAGGTAGTCCT 

>RXN02384 



Appendix A, page 155 



Attorney Docket No.: BGM21CP 



GTGACTCGTCGCCTGATTCTGCTCCGACACGGGCAGACTGAATACAACGCCACGTCCCGA 
ATGCAGGGACAATTGGACACAGAGCTGTCTGACCTGGGCTTTCAACAGGCGGCCAGCGCA 
GCCTCAGTGCTGGTTCAAAAAAACATCACCCATGTGTTCAGCTCGGATCTTTCCCGCGCC 
TTCAACACCGCAAGCGCGGTTGCGGCGCTGATTGACGCGGAGGTGCGCGTCGATAAGCGT 
CTTCGGGAAACGCATTTGGGTGAGTGGCAGGCCAAAACCCACACTGAGGTGGATTCCGAA 
TATCCAGGTGCGCGCGCTCAATGGCGCCACGATCCGCAGTGGGCACCACCCGGCGGCGAA 
TCGCGCGTGGATGTTGCGCGCCGGGCACGCCAAGTTGTCGACGAGTTGATGGTGTCGCTT 
GATGATTGGGATGAAGGCACCGTGCTCATCGTGGCTCACGGTGGCACGATTAATGCGCTG 
ACCTCGAATCTTTTGGACCTGGCGTATGATCAGTACCCCATGTTCTCTGGACTTGGAAAT 
ACCTGTTGGGCACAATTGACCGCCCGACCTCGCTATTATGCAGGTAGTGAGAACCCAGAA 
GATGACCTCAAGATTTCTTCGGCGGTTTCCAACAGCCCTCATTTTGAGGGCAACAATGTG 
GAAAACGCCCAGTGGTATCTTGACGGCTGGAACATGGGTGTTACGCAG 

>RXN0238 4-downstream 
TAAAGAAGATGGCAATAAAAATG 

>RXN02503-upstream 

GCAGCACCGGCAACCACGTCCGTCAACGCGTCAGAACTGCCGGATGCGGGTATCGTCGCA 
TTCGTGAACGCACCTTCTGCCACACAAACGAGGGAGTAAC 

>RXN02503 

ATGACCTTAAAAATTGGTACCCGAGGATCCAAACTTGCCACCACCCAAGCTGGCACCATC 
CGCGACCAGCTGAAACACTACGGACGCGACGCTGAACTGCACATCGTGACCACCCCTGGT 
GATGTCAACATGTCCCCAGTCGAGCGTATCGGCGTCGGCGTGTTCACCCAGGCGCTGCGC 
GATGTGTTGCATTCCGGTGAATGCGATGTGGCTGTGCACTCCATGAAGGATCTGCCGACC 
GCCACCGATCCTCGATTCCACCTGGTCGTGCCAACTCGTGCGGACTCGCGCGAGGCCCTT 
ATCGCCCGCGACGGCCTGACTCTGGCTGAGCTTCCAGAAAGGCGCAAAGGTGGGAACTTC 
CGCTCCTCGACGCATCTCCCAGCTCAAGGCAATCCGCCC 

>RXN02503~downstream 
TGACCTGGAGATTCTCCCACTGC 

>RXN02504-upstream 

CCTCGATTCCACCTGGTCGTGCCAACTCGTGCGGACTCGCGCGAGGCCCTTATCGCCCGC 
GACGGCCTGACTCTGGCTGAGCTTCCAGAAAGGCGCAAAG 

>RXN02504 

GTGGGAACTTCCGCTCCTCGACGCATCTCCCAGCTCAAGGCAATCCGCCCTGACCTGGAG 
ATTCTCCCACTGCGCGGAAACATTGACACCGGCATGGGCAAGGTCACCTCCGGTGAACTC 
GATGCTGTGATGCTCGCCTACGCAGGCCTCACCCGCGTCGGCATGCAGGACCGCGCAACG 
GAAGTTTTCGACGCCGACATCATCATGCCCGCCCCCGCACAGGGCGCACTTGCGATCGAA 
TGCCGCGCCGACGACACTGAAACCGTCCGCGCGCTCAACATGCTGATGCACGCCGACACG 
TTTGTTTCCGCGGTTGCAGAACGCACCGTGCTCAACCGCCTCGAAGCTGGCTGTACCGCG 
CCTGTCGCAGCGCACGCCACCTTGGACGGCTACTCCGGCGACACCATGACTCTCACCGCC 
GGCGTCTACGCACTTGACGGCTCTGACCAGCTGGTATTCTCCGCCGAAGGTGACGGCGCC 
CGCCCAGAAGAGCTCGGCGAGCTCGTTGCACAACAGCTTATCGACGCCGGAGCCGCCAAT 
TTGCTCGGCGACCGCAGC 

>RXN0250 4 -downstream 
TAATTAGGGCCCGAAATTTCCAT 

>RXN02 64 8 -upstream 

ATGAATAAAATTCCGGGTGCAGTGACCGTAGGTGAGGTAAACGCGGTTAGAGTCGAATGA 
GAGTTTGATACTTTCTTTCGACTTTTAGATTGGATTTTCA 

>RXN02 64 8 

ATGAGCCAGAACCGCATCAGGACCACTCACGTTGGTTCCTTGCCCCGTACCCCAGAGCTA 
C T T GAT GC AAACAT CAAGC GT T C T AAC GGT GAGAT T GGGG AGG AGG AAT T C T T CC AG AT T 
CTGCAGTCTTCTGTAGATGACGTGATCAAGCGCCAGGTTGACCTGGGTATCGACATCCTT 
AACGAGGGCGAATACGGCCACGTCACCTCCGGTGCAGTTGACTTCGGTGCATGGTGGAAC 
TACTCCTTCACCCGCCTGGGCGGACTGACCATGACCGATACCGACCGTTGGGCAAGCCAG 
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GAAGCAGTGCGTTCCACCCCTGGCAACATCGAGCTGACCAGCTTCTCTGATCGTCGCGAC 
CGCGCATTGTTCAGCGAAGCATACGAGGATCCAGTATCTGGCATCTTCACCGGTCGCGCT 
TCTGTGGGCAACCCAGAGTTCACCGGACCTATTACCTACATTGGCCAGGAAGAAACTCAG 
ACGGATGTTGATCTGCTGAAGAAGGGCATGAACGCAGCGGGAGCTACCGACGGCTTCGTT 
GCAGCACTATCCCCAGGATCTGCAGCTCGATTGACCAACAAGTTCTACGACACTGATGAA 
GAAGTCGTCGCAGCATGTGCTGATGCGCTTTCCCAGGAATACAAGATCATCACCGATGCA 
GGTCTGACCGTTCAGCTCGACGCACCGGACTTGGCAGAAGCATGGGATCAGATCAACCCA 
GAGCCAAGCGTGAAGGATTACTTGGACTGGATCGGTACACGCATCGATGCCATCAACAGT 
GCAGTGAAGGGCCTTCCAAAGGAACAGACCCGCCTGCACATCTGCTGGGGCTCTTGGCAC 
GGACCACACGTCACTGACATCCCATTCGGTGACATCATTGGTGAGATCCTGCGCGCAGAG 
GTCGGTGGCTTCTCCTTCGAAGGCGCATCTCCTCGTCACGCACACGAGTGGCGTGTATGG 
GAAGAAAACAAGCTTCCTGAAGGCTCTGTTATCTACCCTGGTGTTGTGTCTCACTCCATC 
AACGCTGTGGAGCACCCACGCCTGGTTGCTGATCGTATCGTTCAGTTCGCCAAGCTTGTT 
GGCCCTGAGAACGTCATTGCGTCCACTGACTGTGGTCTGGGCGGACGTCTGCATTCCCAG 
ATCGCATGGGCAAAGCTGGAGTCCCTAGTAGAGGGCGCTCGCATTGCATCAAAGGAACTG 
TTC 

>RXN02 64 8-downstream 
TAAGCTAGACAACGAGGGTTGCT 

>RXN02754 -upstream 

ATTATGAAGCCATCGGAGTTGGTGTGGCCTACAAGGGTGATCATGCGTGGATAGTGGTGG 
AG T T CAC T G T AG CTCCCGCT GAT T C C GT AGAAT C AAC AG A 

>RXN02754 

GTGAATACCAATCCGTCTGAATTCTCCTCAAACCGTTCAACAGCTCTCCTTACTGATAAA 
TATGAGCTGACCATGCTTCAAGCAGCGCTCGCTGATGGTTCTGCAGAACGCCCCTCAACG 
TTTGAGGTCTTTAGCCGCCGCCTCCCCAACGAGCGCCGATACGGTGTCGTCGCAGGAACA 
GCACGAGTGCTGAAGGCGATTCGTGACTTTGTATTCACAGAGGAACAACTCGCCGATCTT 
GACTTTTTAGACGACCGTACCCTGGAATACCTCCGCAACTACCGATTCACCGGCCAAGTT 
GATGGCTACCGCGAAGGCGAAATCTACTTCCCGCAGTCCCCTCTTCTGACTGTGCGTGGC 
ACGTTTGCAGAATGCGTCATCCTAGAAACTGTCATTTTGTCCATCATGAATGCAGATTCT 
GCCGTCGCTTCCGCCGCTGCGCGCATGGTCACCGCAGCTGATGGTCGCCCCATCATCGAA 
ATGGGATCCAGGCGCACCCACGAATACTCGGCAGTCACCGCATCCCGCGCAGCATACCTC 
GCTGGATTCTCCACCACCTCCAACCTCGAGGCGGCCTACCGCTACGGAATTCCAGCATCC 
GGAACCTCCGCCCACGCATGGACTTTGCTGCACATCAACGATGACGGCACCCCCAACGAA 
GCAGCAGCTTTCAAAGCACAGGTTGAATCCCTCGGCGTGGACACCACCTTGCTGGTAGAT 
ACTTATGACATCACCCAAGGTGTGGCCACCGCCATTGAAGTTGCAGGTCCAGACCTTGGT 
GGCGTACGTATCGACTCCGGCGACCTAGGTGTGCTTGCCCGAAAGGTCCGCAAGCAGCTC 
GACGATCTCAACGCCCACAACACCAAGATTGTGGTCTCCTCCGACCTGGATGAATTCGCC 
ATCGCGGGTCTTCGCGGCGAACCAGTTGACGTCTTTGGCGTTGGCACCTCCGTTGTCACA 
GGTTCTGGCGCACCAACCGCTGGCCTCGTGTACAAGATCGGGGAAGTTGCCGGTCACCCT 
GTGGCCAAGCGTTCCCGAAACAAGGAAAGCTACGGTGGTGGCAAGAAGGCTGTGCGCACC 
CAC C GC AAG T CC GG T AC C G C AAT C G AAG AAAT C G T C T AC CC AT T C AAT G C CG AAGC AC C A 
GATACTGGAAAGCTCGACACTTTGAGCCTGACCATCCCATTGATGCGCGACGGTGAAATC 
GTTCCAGGTTTGCCTACTTTGGAAGATTCCCGAGCGTATTTGGCCAAGCAATTGGTCTCT 
TTACCATGGGAAGGCCTTGCACTGTCTCGCGATGAGCCTGTTTTGCACACTCGTTTCGTG 
GGTTTCCCGCCGGCCGCT 

>RXN027 5 4 -downstream 
TAG AC AAT T C G G T C T CAC C AAAC 

>RXN027 58-upstream 

ATACATCTCACCCAATTCCCCATAACTAGACAATTGCCCAGCAACGACTGATAAGTCTCC 
AAT GTCGTGTTCCGCGCT C AG AC AT GAG AC AAT T G T T G C C 

>RXN02758 

GTGACTGAACTCATCCAGAATGAATCCCAAGAAATCGCTGAGCTGGAAGCCGGCCAGCAG 
GTTGCATTGCGTGAAGGTTATCTTCCTGCGGTGATCACAGTGAGCGGTAAAGACCGCCCA 
GGTGTGACTGCCGCGTTCTTTAGGGTCTTGTCCGCTAATCAGGTTCAGGTCTTGGACGTT 
GAGCAGTCAATGTTCCGTGGCTTTTTGAACTTGGCGGCGTTTGTGGGTATCGCACCTGAG 
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CGTGTCGAGACCGTCACCACAGGCCTGACTGACACCCTCAAGGTGCATGGACAGTCCGTG 
GTGGTGGAGCTGCAGGAAACTGTGCAGTCGTCCCGTCCTCGTTCTTCCCATGTTGTTGTG 
GTGTTGGGTGATCCGGTTGATGCGTTGGATATTTCCCGCATTGGTCAGACCCTGGCGGAT 
TACGATGCCAACATTGACACCATTCGTGGTATTTCGGATTACCCTGTGACCGGCCTGGAG 
CTGAAGGTGACTGTGCCGGATGTCAGCCCTGGTGGTGGTGAAGCGATGCGTAAGGCGCTT 
GCTGCTCTTACCTCTGAGCTGAATGTGGATATTGCGATTGAGCGTTCTGGTTTGCTGCGT 
CGTTCTAAGCGTCTGGTGTGCTTCGATTGTGATTCCACGTTGATCACTGGTGAGGTCATT 
GAGATGCTGGCGGCTCACGCGGGCAAGGAAGCTGAAGTTGCGGCAGTTACTGAGCGTGCG 
ATGCGCGGTGAGCTCGATTTCGAGGAGTCTCTGCGTGAGCGTGTGAAGGCGTTGGCTGGT 
TTGGATGCGTCGGTGATCGATGAGGTCGCTGCCGCTATTGAGCTGACCCCTGGTGCGCGC 
ACCACGATCCGTACGCTGAACCGCATGGGTTACCAGACCGCTGTTGTTTCCGGTGGTTTC 
ATCCAGGTGTTGGAAGGTTTGGCTGAGGAGTTGGAGTTGGATTATGTCCGCGCCAACACT 
TTGGAAATCGTTGATGGCAAGCTGACCGGCAACGTCACCGGAAAGATCGTTGACCGCGCT 
GCGAAGGCTGAGTTCCTCCGTGAGTTCGCTGCGGATTCTGGCCTGAAGATGTACCAGACT 
GTCGCTGTCGGTGATGGCGCTAATGACATCGATATGCTCTCCGCTGCGGGTCTGGGTGTT 
GCTTTCAACGCGAAGCCTGCGCTGAAGGAGATTGCGGATACTTCCGTGAACCACCCATTC 
CTCGACGAGGTTTTGCACATCATGGGCATTTCCCGCGACGAGATCGATCTGGCGGATCAG 
GAAGACGGCACTTTCCACCGCGTTCCATTGACCAATGCC 

>RXN0275 8-downstream 
TAAAGATTCGTTTCTCGACGCCC 

>RXN027 7 2 -upstream 

TGAGGTCCCAGGCCTCGGCGGTAGGGATAATCTTGGTGATAGGCCCGTCATTGTGGTCAG 
AG AT C C T C AG T AG AAG GAT C G AAAG AAAG G C GGC AG G AAA 

>RXN02772 

ATGAGTCTGGAGCGCAACACACAAAAATCTTCCATGGGTGTGCGAAGCATGTCAGCCAGG 
CTTGCCCGCAGCCTCACAGGAAACCGCGTTCGCACCAACCCTGTGCTGGATCCGCTGCTG 
AGCATCCACCGGCAATTTCACCCACGCGCCGACGTACAAGTGTTGGAACGTGCATATGAC 
ACCGCGGAACGTCTTCATGATGGTGTGATTCGAAAATCGGGCGATCCGTATATTACCCAC 
CCGTTGGCTGTCGCCACCATCGCCGCGGAAATCGGCATGGACACCACCACGCTCGTCGCA 
GCCTTGTTGCAT G AC AC G G T G G AAG AC AC C G AC TACTCTTTG G AC GAT C T C AC C C GAG AT 
TTCGGAGAAGAAGTTGCCAGGCTTGTCGACGGTGTCACCAAGCTCGACAAAGTCGCACTA 
GGTGCTGCCGCGGAGGCCGAAACGATTCGCAAAATGATCGTCGCCATGAGCCAGGACCCC 
CGCGTGCTGGTGATTAAAGTGGCCGACCGTTTGCACAATATGCGCACCATGCGGTTCCTG 
CCGCCGGAAAAGCAAGCTAAAAAAGCACGCCAAACCCTTGAAGTGATTGCTCCTTTGGCA 
CACCGCCTGGGCATGGCCAGCGTGAAATGGGAATTGGAAGATCTATCCTTTGCCATTTTG 
TACCCCAAGAAGTACGAAGAGATCGTGCGTCTTGTTGCCGACCGCGCGCCCTCTAGAGAC 
CGGTACCTCAAAGAAAT TATTGATCAAGTCACCGGTGGCTTGCGCGAAAACAACATCGCG 
GCAGAAGTGCTTGGTCGACCAAAGCACTACTGGTCTATCTATCAAAAGATGATCGTTCGC 
GGTCGTGATTTTGACGATATTTTTGATCTTGTTGGCATCCGCATCCTGGTAGACAACGTG 
AACAACTGTGTACGCCGCCATCGGTGTCGTGCACTCCCTGTTCAATGCTCTGCCTGGCCG 
ATTCAAAGACTATATTTCAGCCCCGCGCTTCGGTGTCTACCAATCCCTGCACACCACCGT 
GATGGGACCTGGCGG 

>RXN02772-downstream 
TAAGCCTCTGGAAGTTCAGGCAC 

>RXNQ2802-upstream 

CCTTCGCCGCCTGCTCCGACCTCGCCGACGCCGTCAAAGCCCAGGTCCCGATCTGGAAAG 
AGCAAACGCGCCTCGACGGCTCCACCGATTGGGTCGGCCT 

>RXN02802 

GTGAAAAACCTCGACATCGCCCGCTACCGCCGCCAAATTATGCTCGGCGAAATCGGCCAG 
CAAAAACAACAATCGCTTTTCGACGCTAAGGTCTCCGTCATCGGCGCAGGCGGCCTCGGG 
TCACCCGCCCTGCTCTACCTTGCTGGCGCTGGCGTCGGCCACATCCACATCATTGACGAT 
GACCTCGTCGACCTCTCCAACCTCCACCGCCAGGTCATTCACACCACCGCTGGCGTTGGA 
ACACCCAAGGCCGAGTCCGCGCGCGAAGCAATGCTGGCACTGAACCCTTCCGTTAAAGTG 
ACGGTTTCTGTCAGGCGACTGGACTGGTCAAATGCACTTTCTGAGCTGGCAGATTCCGAT 
GTGATTTTGGATGGCTCCGATAACTTCGACACCCGACACCTCGCATCCTGGGCCGCCGCA 
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AAACTTGGCATCCCCCACGTCTGGGCATCCATCCTGGGTTTCGACGCCCAACTCTCCGTC 
TTCCACGCCGGCCACGGCCCCATCTACGAAGACCTCTTCCCCACCCCGCCACCACCCGGA 
TCCGTCCCAT CATGTTCCCAAGCAGGCGTTTTGGGTCCAGTTGTCGGCGTAATGGGCTCC 
GCGATGGCCATGGAAGCCCTGAAAATCATCACCGGCGTGGGCACACCCTTGATCGGAAAA 
CTCGGCTACTACTCCTCCCTCGACGGCACCTGGGAATACATCCCCGTCGTCGGTTCGCCG 
GAGGTGCTGGAACGGGTGCTTGGGTCTGCTGGTGTTTCGGGGATTTCTGGCGGTTTTGGT 
GAGGTGCTCGATGTTCCTCGAGTTTCCGCGCTGGTTGACGGCGTTTCGCTCATCGACGTC 
CGCGAACCCTCCGAATTCTCCGCCTACTCCATCCCCGGCGCGCACAACACCCCACTGTCC 
GCCATCCGCGAAGGCGCCATCCCACCCTCCGTTTCCGCAGGTAAAGAGGTTATCGTCTAC 
TGCGCAGCTGGTGTCCGCTCCGCACAAGCCATCGCAATTTTAGAATCCGCAGGCTACACC 
GGAATGAGCAGCCTCGACGGCGGAATCGAAGGCTGGCTAGATTCCCTAGGG 

>RXN02802-downstream 
TAAAACCAAGGCGTTGTGCCACC 

>RXN02909-upstream 

CAACGCGAATGAAAACGAACAGCGAGCAGGTCTATACCCACGACGTCAACGTGTGGGCTA 
ATAGTTTCCTGGATTGTTTGGCACAGTCGGGAGAAAACTC 

>RXN02909 

ATGAACCGCGCACGAATCGCGACCATAGGCGTTCTTCCGCTTGCTTTACTGCTGGCGTCC 
T GTGGT T CAGAC ACCGT GG AAAT G ACAG AT T CC ACC T G GT T GGT G ACC AAT AT T T ACAC C 
GATCCAGATGAGTCGAATTCGATCAGTAATCTTGTCATTTCCCAGCCCAGCTTAGATTTT 
GGCAATTCTTCCCTGTCTGGTTTCACTGGCTGTGTGCCTTTTACGGGGCGTGCGGAATTC 
TTCCAAAATGGTGAGCAAAGCTCTGTTCTGGATGCCGATTATGTGACCTTGTCTTCCCTG 
GATTTCGATAAACTTCCCGATGATTGCCAAGGACAAGAACTCAAAGTTCATAACGAGCTG 
GTTGATCTTCTGCCTGGTTCTTTTGAAATCTCCAGGACTTCTGGTTCAGAAATCTTGCTG 
ACTAGCGATGTCGATGAACTCGATCGGCCAGCAATCCGCTTGGTGTCCTGGATCGCGCCG 
ACATCT 

>RXN02 90 9-downstream 
TAAGGTGCCAGGGCTTTAAAGTG 

>RXN02 912-- upstream 

CATCGGTGTCGGTTCACTGATGGTGGCCAAGAAGGTTGGATAACAGGGTTAATCTTGGGT 
GAT AT T G AAAT G AC GT AT T CC T GAT T G G G C T G AAAAAT C T 

>RXN02912 

GTGACATCACCTGAATTACAAAACATCCTTAACAATTATTGGAGCGGCAGGGCAGAGGCT 
TACCACCTCAACCAAACCCAAAGCGAGCGTGCACAATTTGAACGCCCCATCTGGGAAAAG 
GTGTGGTCGAAGGCTTTGCCTATCGTGTCGGAAGAAGCGGTAAAGGTTCTCGATCTTGGC 
TGTGGCGCTGGTTATGTCACCCACCTTCTAAGCGATTGCGGATACGAAACAATCGGCGTT 
GATGGTTCTGAGGAAATGATCAATCAAGCTACGCAGGAGAATGGTCTTCGCAGGTCGACG 
GGTCGGGCGACTGCCATTTTTCAGGTCGGGGATGCGCATGATCCCGAGTTCCGGGAAGGC 
TCTTTTGATGCGATAACCAGCCGGTATGTGTTGTGGACTCTGCTGGATCCCCAGGCAGCG 
ATTAATCGTTGGGTGTCTTTGCTAAAACCTGGTGGGGTTATTGCGTGCGTAGATGCGGCT 
TGGTATCCGAAGGGCATTGATGCTGGCACGGAAGTAGATTCAGTGGATGGTCCGAGTGCT 
TTCGTAGAGACCTATACCCCGGAACTTTTGAGGAATCTTCCCATGTCAACGACCTCCACT 
G G C C AC AAT T T C G C AG AG C T T T T C C AC AAC GCTGGCCT C AAAG AAG T C AC AT T G AC AC C C 
ATTGAGGGGCTGGCTGAACTTGACCAGCGATTTGGCCTCTCACCAGGGCATGAGTCGACT 
CCGCAGTTCCTATTCAGGGGAATTAAATCCAGT 

>RXN02912-downstream 
TAGTGCTGTTTTAAGCGGTCGAG 

>RXN02 918-upstream 

AGATTGTCGCTTTTCCCATTTCTCCGGGTTTTCTGGAACTTTTTGGGCGTATGCTGGGAA 
T GAT T CT AT TAT T G CC AAATC AG AAAG C AG GAGAGAC C C G 

>RXN02 918 

ATGAGCGAAATCCTAGAAACCTATTGGGCACCCCACTTTGGAAAAACCGAAGAAGCCACA 



Appendix A, page 15 9 



Attorney Docket No.: BGM21CP 



GCACTCGTTTCATACCTGGCACAAGCTTCCGGCGATCCCATTGAGGTTCACACCCTGTTC 
G GG G AT T T AG G T T TAG AC G G AC T C T C T G G AAAC T AC AC C G AC AC T GAG AT T G AC GG C T AC 
GGCGACGCATTCCTGCTGGTTGCAGCGCTATCCGTGTTGATGGCTGAAAACAAAGCAACA 
GGTGGCGTGAATCTGGGTGAGCTTGGGGGAGCTGATAAATCGATCCGGCTGCATGTTGAA 
T CCAAG GAGAACAC CC AAAT CAAC AC C G CAT T GAAG TAT TTTGCGCTCTCCC CAGAAGAC 
CACGCAGCAGCAGATCGCTTCGATGAGGATGACCTGTCTGAGCTTGCCAACTTGAGTGAA 
GAGCTGCGCGGACAGCTGGAC 

>RXN02 918-downstream 
TAATTGTCTCCCATTTAAGGAGT 

>RXN02965-upstream 

CAGGAGGCCGCACCCACCTGGTATCCCCAGCAGTCGCAGCCGCCACCGAATCCGCGGACC 
C T G T C C T C AC C T GC AGAT AT CT AAGG AAG GC T AG AAAACA 

>RXN02965 

ATGGAAAAATTTACCACCTACACCGGCGTTGGCGTTCCACTGCAGCGATCCAACGTGGAC 
ACCGACCAGAT CATCCCAGCCGTCTACCTCAAGCGCGTCACCCGGACCGGCTTCGAAGAC 
G G AC T G T T T T C CAAC T G GC GC C AAAAC G AC C C CAAC TTTGTCCT CAAC AC C G AC ACC T AC 
AAGAACGGCTCCGTTCTCGTAGCAGGCCCTGACTTTGGCACCGGCTCCTCCCGCGAGCAC 
GCCGTCTGGGCACTCATGGACTACGGCTTCCGCGCTGTCTTCTCCTCACGATTCGCCGAC 
ATCTTCCGCGGCAACTCCGGAAAAGCGGGCATGCTCACCGGCATCATGGAACAGTCCGAC 
ATCGAACTTCTGTGGAAGCTCATGGAACAAACCCCAGGCCTCGAACTGACCGTGAACCTG 
GAAAAGCAGATCGTCACCGCAGGCGACGTAGTGATCAGCTTCGAAGTTGACCCCTACATC 
CGCTGGCGTTTGATGGAAGGCCTCGACGACGCTGGCCTGACCCTGCGCAAGCTCGATGAA 
ATTGAAGACTACGAGGCTAAGCGCCCTGCGTTTAAGCCACGCACTAACGCT 

>RXN02 965-downstream 
TAAGTTTCAGTCTGATAGCGAAA 

>RXN02 97 0 -upstream 

AACCGACAAAACAGCCGTTCACGTGCTAAAGCAGCTCGGCTTGATCTAGGGTGAGGTGAG 
TTATTTAAAGACTTCATAATATTTTGGGGAGTGAACTGGT 

>RXN02 97 0 

TTGGCATTGAAGGGTTACACCAACTTTGACGGTGAATTCATCGAATTCGGATCTGTGCAA 
GCAAAAGAAGAGGAAAAACGGGCATTCGACAACGATCGCGCGCACGTTTTCCACTCCTGG 
TCCGCGCAGGACAAAATCAGCCCCAAAGTATGGGCAGCTGCCGAAGGTTCCACGCTGTAC 
GACTTCGACGGCAACGCCTTCATCGACATGGGTTCCCAACTTGTCTCGGCAAACTTAGGC 
CACAACAACCCTCGATTAGTTGAGGCGATCCAGCGCCAAGCAGCCCGGTTGACCAACATC 
AACCCGGCCTTCGGCAATGATGTGCGCTCTGATGTTGCTGCAAAGATCGTGTCGATGGCC 
CGTGGCGAATTCTCCCACGTGTTTTTCACCAACGGCGGCGCCGACGCCATCGAGCACTCC 
ATCCGCATGGCTCGCCTGCACACCGGACGCAACAAAATTCTGTCCGCATACCGCAGCTAC 
CACGGCGCAACCGGATCCGCGATGATGCTCACCGGCGAACACCGCCGCCTGGGCAACCCC 
ACCACCGACCCAGATATCTACCACTTCTGGGCACCATTCCTGCACCACTCCTCATTCTTT 
GCCACCACCCAAGAAGAAGAATGCGAACGCGCACTCAAGCACTTGGAAGATGTCATCGCG 
TTTGAAGGTGCTGGCATGATCGCAGCGATCGTCCTGGAGCCAGTGGTGGGATCATCAGGA 
ATCATCCTGCCACCAGCAGGTTACTTAAATGGCGTGCGCGAACTTTGCAACAAGCACGGC 
ATCCTCTTCATCGCCGACGAAGTCATGGTCGGATTCGGACGCACCGGAAAACTGTTTGCT 
T ACG AGC AT G C T G GC G ACG AT T T C C AGC C AG AC AT G AT C AC C T T C G C C AAG G G T GT T AAC 
GCAGGTTACGCCCCACTCGGTGGCATCGTGATGACCCAATCAATCCGCGATACCTTCGGA 
TCAGAGGCATACTCCGGCGGACTCACCTACTCCGGACACCCACTTGCAGTAGCACCCGCC 
AAGGCAGCGCTGGAGATTTACGCGGAAGGAGAGATCATTCCACGCGTAGCTCGACTTGGC 
GCTGAACTGATCGAACCTCGCCTTCGTGAACTAGCGGAAGAAAACGTAGCGATCGCTGAC 
GTGCGGGGCATCGGATTCTTCTGGGCAGTGGAGTTCAATGCAGACGCCACTGCCATGGCT 
GCCGGTGCTGCAGAATTCAAGGAACGCGGCGTGTGGCCGAT GATCTCCGGCAACCGATTC 
CACATCGCGCCGCCGCTGACCACCACTGATGACGAATTGGTAGCACTGCTGGACGCGGTG 
GAAGCTGCAGCCCAAGCTGTCGAGCTGACCTTCGCTGGGGCGTTGTTC 

>RXN02 97 0-downstream 
TAAGTTTTCTAGATAACAAGGCC 
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>RXN03003-upstream 

TCGATGATCTGGGCTCCCCAGGTGGTGCGGCTAAGCTTGGACCACAAGATTTTGATCACC 
CAATGATCGCTGCGCTGCCGCCTCAGGCATAATCTAACGC 

>RXN03003 

ATGACCTCTCGCACCCCGCTTGTTTCTGTTCTTCCTGATTTTCCGTGGGATTCGCTCGCT 
TCCGCAAAAGCCAAAGCTGCGTCTCACCCGGATGGGATCGTGAATCTTTCTGTTGGCACT 
CCGGTTGATCCGGTCGCGCCCAGCATTCAGATCGCGTTGGCAGAAGCAGCGGGGTTTTCG 
GGTTACCCTCAAACCATCGGCACCCCGGAACTCCGCGCAGCCATCAGGGGCGCGCTTGAG 
CGGCGCTACAACATGACAAAGCTTGTCGACGCCTCCCTCCTCCCCGTCGTGGGTACCAAG 
GAGGCAATTGCCCTTCTTCCATTCGCGTTGGGTATTTCCGGCACCGTTGTCATCCCAGAG 
ATTGCGTACCCAACCTACGAAGTCGCTGTCGTGGCCGCAGGATGCACCGTGTTGCGTTCT 
GATTCGCTGTTTAAGCTCGGCCCGCAGATCCCGTCGATGATGTTTATCAACTCACCATCC 
AACCCCACAGGCAAGGTTCTGGGCATCCCACACTTGCGCAAGGTTGTGAAGTGGGCGCAG 
GAAAACAACGTGATCCTCGCAGCTGATGAATGCTACTTGGGTCTTGGCTGGGACGATGAA 
AACCCACCGATCTCAATTTTGGATCCACGTGTCTGCGATGGCGACCACACCAACTTGATC 
GCCATTCACTCGCTG 

>RXKfO 300 4 -upstream 

G C T AGC ACGAT AAAAA T C AG C G C CAGC AC C AC GC G C C C CAG GAACC T CAT C G C AGC AAC C 
CGTGGCCCAACCCTGAACGCTGAACGCTACACTGGTTGAC 

>RXN03004 

GTGCTTCTTTCAGATCGTGACATTCGTAAATCAATTGACGCAGGCGACTTGGGAATTGAA 
CCTTTCGACGCTGAGCTGATTCAGCCGTCGAGTGTCGATGTCCGCATGGACCGCTACTTC 
CGGGTTTTCAATAACTCTAAGTACACCCACATTGACCCTAAGTTGAATCAGGATGAGCTG 
ACCAGCCTTGTTGAGGTTGAGGACGGCGAGGGCTTTGTGCTGCATCCGGGTGAGTTTGTG 
CTGGCGTCCACGCTGGATWVGTTCACTTTGCCTGCGCATCTGGCTGGTCGTTTGGAGGGT 
AAGTCGTCTCTTGGTCGTCTTGGCTTGTTGACGCACTCTACTGCTGGTTTCATTGATCCT 
GGTTTTAGTGGTTACATCACGTTGGAGTTGTCCAATGTGGCTAATCTGCCGAT CACGTTG 
TGGCCGGGTATGAAGGTGGGGCAGCTGGCTTTGTTCCAGATGAGTTCCCCTGCGGAGACT 

>RXN03007 -upstream 

CAGTTTCACCCTGAGTCAGTGCTAAGCCCAACGGGTCCTGTCATTTTGTCCCGCTGTGTC 
GAACAGCTTCTCGCGAACTAATAAAAAAAGGATTTGATTC 

>RXN03007 

ATGACTTCTCCAGCAACACTGAAAGTTCTCAACGCCTACTTGGATAACCCCACTCCAACC 
CTGGAGGAGGCAATTGAGGTGTTCACCCCGCTGACCGTGGGTGAATACGATGACGTGCAC 
ATCGCAGCGCTGCTTGCCACCATCCGTACTCGCGGTGAGCAGTTCGCTGATATTGCCGGC 
GCTGCCAAGGCGTTCCTCGCGGCGGCTCGTCCGTTCCCGATTACTGGCGCAGGTTTGCTA 
GATTCCGCTGGTACTGGTGGCGACGGTGCCAACACCATCAACATCACCACCGGCGCATCC 
CTGATCGCAGCATCCGGTGGAGTGAAGCTGGTTAAGCACGGCAACCGTTCGGTGAGCTCC 
AAGTCCGGC 

>RXN0305 8-upstream 

ACGAGCTTCCGCTCTGCACAAGCCGCTAGAAGCCCCGCATAGCCCTAATGTAGAGCTCAT 
GCCCATTTGGAATCACAACACCGCATATCGGCCATGGCTG 

>RXN03058 

GTGTCAAAGCTCAAAGGCTCAAGATCGCTTCTCGACGTCGGCTCCGGCGATCACTCCTTC 
GCCGACCTGGCCGGCCGCCAGGTCGCGCATGTCGATGTCGTGGATCCTCTTATTAATACA 
ACCTTTGAAGAATTCCAGCCGACCCAAAGCTACGATGCCATCACGTTCATCGCGTCCCTC 
CATCACATGAACGCGGAAGAAGGACTTAACAAAGCAGTCCGAATCCTCAATCCTGGCGGC 
AAGCTCCTCATCGTAGGCCTCGCCAAAAACAAAACCGCCTCCGACTGGATCATCTCCGGA 
CTACAAGCTTTTCTCTCCCGACCAATCAGCCTCATCAATAGGGAACAACAAATCTACCCC 
T T CCC T AC C AAAG AAC C C T C AGAG AG T C T C C A C G AAAT AC GAC AAC T C AC CAAGC AG C T C 
CTCCCTCACCGCCGTATTCGCCGTGGAATCCACTTCCGATACCTCCTCGAGTGGACAAAG 
CCT 
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>RXN03058-downstream 
TAAACAGCCCTATAAACCAAAAA 

>RXNG3063-upstream 

TGTCTACAACTTCGCCCTCATGGACATATTAACTTCGTTGCCTCGGAGAGAATACTCATC 
AC C TAG AC AAC AG TTTGTATCT CACCT CACAG GAGGAAC C 

>RXN03063 

GTGGAAGATCTCTCATACCGCATCCCGCAGTCGCGCACCGTGGCCGAGCAGGTGCCAGGG 
CCGAAGTCGAAAGCGCTGGATGAGCGTCGACAAGCAGCAGTAGCACGAGCACTTGCACCG 
GGTCTGCCTGGATACGTGGTGGACGCAGACGGTGGCATCTTGGCTGACGCGGACGGCAAC 
CGTTTCATCGACCTGGCCTCCGGCATCGCCGTGACCACGGTCGGCGGATCCAACGCGGCC 
GTCGCGAAAGCCGTCGGCGCCGCAGCTGCCCGCTTCACCCACACCTGCTTCATGGTCTCA 
CCTTATGAAACTTACGTGGCCATGGCGGAGAGACTCAACGCCTTGACTCCAGGCGATCAC 
GACAAGAAGAGCGCGCTGTTTAACTCTGGCGCCGAAGCCGTGGAAAACGCCGTCAAGGTG 
GCACGCGCCTACACCGGCAAGGGCGCGGTCGTGGTGTTCGACAACGCGTACCACGGACGG 
ACCAACCTCACCATGGCGATGACCGCGAAGAACCGCCCATACAAGTCCGGATTCGGACCA 
CTAGCCGCAGACGTCTACCGTGCACCAATGTCTTACCCACTGCGCGACGGACTGTCCGGC 
CCGGAAGCCGCAGAGCGCGCGATCTCCGTGATCGAATCCCAGGTCGGAGCCGAAAACCTC 
GCCTGCGTGGTCATTGAACCGATCCAGGGCGAAGGCGGATTCATCGTCCCCGCACCAGGA 
TTCCTCGCAGCCATTTCCACCTGGTGCCGCGAGAACGACGTGGTGTTCATCGCCGATGAA 
ATCCAATCTGGCTTCCTGCGCACCGGCGACTGGTTCGCCAGCGACGCAGAAGGTGTGATC 
CCCGACGTCATCACCACCGCAAAAGGCATCGCCGGCGGCATGCCACTATCCGCAGTGACC 
GGCCGCGCAGAAATCATGGACGCACCCGGCCCCGGCGCGCTCGGCGGAACCTACGGCGGA 
AACCCCGTTGCTTGCGCCGCGGCACTTGCAGCCATTGAAGTGATGGAACAAGCCGACCTT 
AAGACCCGCGCG 

>RXN0307 4-upstream 

TTTGTGGGCAATCTGGTTTTTTCGTAATTGTGTGGGATGAATCTCTTAAAAATTCACATT 
TAGCAGGACAAGCATACTGTTTTAGTTCTATGCTGTGGGC 

>RXN03074 

AT GAC T C AAAGT G C T C C AG AAT T CAT T G C C AC C G C AG AC C T C G T AGAC AT CAT C G GC G AC 
AACGC GC AAT CAT G C GAC ACT C AGT T T C AAAACC T T GG AGG T GC C AC AGAAT T CC ACGGA 
AT AAT AAC C AC C G T G AAAT G C T T C C AAG AC AAC GCCCTCCT G AAAT C CAT C C T GAG C GAG 
GATAATCCTGGGGGAGTGCTGGTTATCGATGGCGACGCATCCGTGCACACCGCGCTAGTT 
GGCGACATCATTGCAGGACTTGGAAAAGATCATGGTTGGTCCGGAGTAATTGTCAACGGA 
GCAATTCGAGACTCCGCAGTCATCGGCACCATGACCTTTGGTTGTAAAGCCCTTGGAACC 
AACCCGCGGAAATCCACTAAAACTGGTTCCGGCGAACGAGACGTAGTGGTATCGATTGGT 
GGCATTGACTTCATTCCTGGTCATTACGTCTACGCGGACTCTGACGGAATTATCGTCACC 
GAG GC G C C AAT T AAG C AG 

>RXN0307 4 -downstream 

T AAT T T GT T T T GAC GACGCAGTA 

>RXN03105-upstream 

GGTTGGGGTCATCAAAGGATGCGGACATCGCTGTGGGGTTGTGTAATAATTGCACCTGTG 
AGGTGCCTTTCTGGCAGGTGAATCAGGACTCTAAGCAAGC 

>RXN03105 

TTGATTCTTCCAGTTCAGGAGGGCATTTCCTATTTTCCCACGCCGTTACACCTGAATCAC 
ATCGGTGGATCCAGGTTAAGCGCACATGTAGAAGATGAAGATCTCCGCCTCGACCGGGAC 
GCAGTCTCTGAATTTGGTCGGAAAACCCACGAACTCTTCCCCGGGGTCAACCCAGAGCCC 
AAC CGTTTCAGCGTC C AC TAT GAC AC C T AC AC T G C AG AC AAAT C T C C AAT T AT C GAC G C G 
GTTGACAATGTCATTGTGCTCACCGGAGGATCCGGACACGCCTTCAAGCTCTCTCCAGCT 
TATGGCGAACTCGCAGCACAACGAGCGGTCGGAAACACCTCGCCGCTGTACAGCGAAGAC 
T T T C G GAT C GC C T C G CAT G AAC C AAT C AAAGAG CG GT G C AC G T AT AG AAAG C T AACC T T T 
TTAAGTGCGCGGTTT 

>RXN03105-downstream 
TAGGGTGAGAATCTAACGCTGAG 
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>RXN03114 

ACTCCGGGGCATTTTGTTGCGCTCGCGCGGGAGATTGCGGGCGCGGTGCGCCGCGAGTTG 
ACGGTGGGGTTGGATGCTGGTGACGGTCCGATTTTAAGGCAGAGCTTTGATGTTGGTTTT 
TTGCTTGTCGACGCCTCCTTCCACATTCATATCAATGGCGTGTCTACTGGGCAGTCGGTT 
GCGCCGGATGATGTAGTTGAGGTGGTGCGTGGTTTGGCTGATGCTTCGGAGTTGTCCGTG 
GAAAGTGTTGCTGAGTTGTGTACTCCCGTGGCACCGGTTTCATTATCTGAGGCACAGGGG 
AATCCTGCGCCTATTGGGTGGTTGGAGCATGATGGCGTGGTGTCGTTGGGTGCGGGTATT 
CCAGGGGGGCGGGTGGAGGCTCGTTTAGCGCGTTTTATTGCGGTGATTGAGGCGGAGACC 
AC TAT T ACC C C AT GGAAT T C G T T GAT CAT T CAT GAT T T G TAT G AGG G T G T T G C AG AAC AG 
GTGGTGAAGGTTCTGGCTCCCATGGGGTTGGTTTTTGATGCTAATTCACCGCTTCTGGAG 
TCACCGGCTTTG 

>RXN03114-downstream 
TAACTCGCCATTGGTGCACGTCT 

>RXN03 137 -upstream 

CGGCGAGTTCATTTGGACTGGCGGCGACTGCCACATTTATGACAACCACAAGGAACAGGT 
CGCGGAGCAGCTGAGCCGATAAGCTCGCCCCTACCCCACC 

>RXN03137 

TTGGAGCTCAACAAGGCAGCGTACATGTTTGAGTACAGCTTCGATGACATCACCGTGTCC 
GGCTACGATCCACACCCATTGATCCGCGGCAAGGTCGCCGTA 

>RXN03137 -downstream 
TGATCGGTGCGATTTGGGCACAA 

>RXN03171-upstream 

ATACTTTGTTGGACTGGAAAAGTGGCCGTTTGGTTCCCTCCAAGCCCAAATTCGCCCGCG 
CGGTCTTCTTCTGGGCGGCAATGATTTAACATGTGAAGCT 

>RXN03171 

ATGGACATCACCATCGTCAACCACCCACTCGTTGCTAGCCGCCTAACCCTGTTGCGCGAC 
GAGCGCAGCGACAACGCAGCTTTCCGTGCAGCAGCCAACGACCTCGGCGCCATGCTGATC 
TACGAAGCATCCCGAGATCTGGAAGTCGAACACTTCGACACCAAAACCCCCGTTGCCATG 
GCTGAAGGTACTCGCCTGAAGCAGCCACCCATCATCGTTCCCATCATCCGTGCAGGTCTC 
GGCATGATCGACCCAGCGCTGTCGATGATTCCGGATGCACAGGTCGGCTTCATTGGCCTT 
GCCCGCGATGAGGAAACCCATGAGCCAGTCCCATACCTTGAGGCGCTGCCACAGGATCTA 
AGCAACCAGCCTGTATTCCTTGTCGATCCCATGCTGGCCACCGGCGGTTCCCTCCTGCAC 
GCGATCCGCCTTCTTGCTGATCGTGGCGCCACCGACATCACCGCCATCTGCATGGTTTCT 
GCGCAGCCAGGTGTGGACGCATTGGCGGAATCT 

>RXN0317 6 

GAGTTGGCCGATTACATCCCGGAACTAAAATCTGCGGACCCAAACCCGCTGGCAGTAGCC 
CTGTGCACCGTTAACGGACACATCTACAGCGCAGGCGATGACGACATCGAATTCACCATG 
CAAAGTATTTCCAAGCCATTTGCCTACGCACTCGCACTCCAAGAATGCGGCTTTGATGAG 
GTCTCTGCATCCGTGGCCTTGGAGCCCTCCGGTGAGGCCTTCAACGAACTTTCCCTCGAC 
GGCGAAAACCGCCCCATGAACCCCATGATCAACGCCGGCGCGATCGCCATCAACCAGCTG 
ATCAACGGCTCCGATTCCACCGTGGAAGACCGCGTGGAAAAAATCCGACACTACTTCTCT 
GAACTTGCTGGACGCGAACTCACCATCGACCGCGTGCTTGCCGAATCCGAACTCGCCGGC 
GCCGACCGCAACCTCTCCATCGCCCACATGCTGCGCAATTACGGCGTCATCGAAGACGAA 
GCCCACGACGCCGTCCTCAGCTACACGCTGCAATGCGCCATCAAAGTAACCACGCGCGAC 
CTCGCAGTCATGACCGCCACGCTCGCCGCCGGCGGCACACACCCAATTACCGGCAAGAAG 
CTTCTCGACGCCCGCGTCTGCCGCCTCACCCTCTCCGTCATGGCTTCAGCAGGCATGTAC 
GACGAGGCAGGGCAGTGGCTCTCCACCGTAGGCATCCCCGCGAAATCAGGAGTCGCCGGC 
GGACTCATCGGCATTCTGCCAGGTCAGCTGGGCATCGCCACATTTTCCCCACGCCTGAAC 
CCCAAAGGCAACAGCGTGCGCGGCGTAAAAATATTCAAACAGCTTTCCGACGACATGGGC 
CTCCACCTCATGTCCACCGAG 



>RXS00116 - upstream 
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CGCGGCACGCACGCTGGGGGCAAGCGTCGACAAGCACAAACTTTTTGCTTAATTGAATCCTTTGCGCAC 
CAATCAATGGGGGAT CAAATATAGTAGCTGC 

>RXS00116 

ATGAGTAATGACTTCGTCGTTTCTAGGCTTAGACCCTTTGGTGAAACGATTTTTGCAACCATGACCCAG 
CGAGCTGTTGAGGCGGGTGCAATCAATCTTGGTCAGGGCTTTCCTGATGAGGATGGTCCTCGTCGGATG 
TTAGAGATCGCGTCGGAGCAGATTCTCGGGGGAAATAATCAGTATTCGGCGGGGCGTGGGGATGCTTCG 
TTGAGGGCAGCTGTGGCTCGTGATCATTTGGAGAGGTTTGATCTGGAGTACAACCCTGATTCGGAGGTG 
TTGATCACGGTGGGGGCCACTGAGGCGATTACGGCGACTGTGTTGGGTTTGGTGGAGCCTGGGGATGAA 
GTGATCGTTTTGGAACCGTATTACGATGCGTATGCGGCGGCTATTGCGTTGGCGGGGGCGACGCGGGTG 
GCGGTTCCTTTGCAGGAGGTGGAGAACTCGTGGGATGTGGATGTCGATAAGTTGCATGCGGCGGTGACT 
AAGAAGACGCGGATGATTATCGTTAATTCGCCGCATAATCCGACGGGTTCGGTGTTTTCTAAGAAGGCG 
TTGAAGCAGTTGGCGGGTGTTGCTCGTGCGTATGACTTGTTGGTGTTGTCAGATGAGGTGTATGAGCAT 
CTTGTTTTTGATGATCAGAAGCATGTGAGTGTCGCGAAGCTGCCCGGTATGTGGGATCGCACGGTGACG 
GTGTCGTCGGCGGCGAAAACGTTCAATGTGACTGGTTGGAAGACGGGGTGGGCGTTGGCACCGGAGCCG 
TTGTTGGAGGCGGTGTTGAAGGCGAAGCAGTTTATGTCTTATGTGGGGGCTACACCTTTTCAGCCGGCT 
GTGGCGCATGCGATTGAACATGAGCAGAAGTGGGTGTCAAAGATGTCTAAGGGGCTTGAGCTCAAGCGG 
GATATTTTGCGTACTGCGTTAGATAAGGCGGGGCTGAAGACTCATGACAGTATGGGCACGTATTTCATC 
GTTGCGGATATTGGGGATCGTGATGGTGCGGAGTTCTGTTTTGAGTTGATTGAGAAGGTTGGGGTGGCG 
GCGATTCCGGTGCAGGCGTTTGTGGATCATCCGAAGAAGTGGTCGTCGAAGGTTCGTTTTGCGTTTTGC 
AAAAAAGAAGAGACGCTCCGCGAAGCTGCGGAGCGTCTCAAGGGGATTAAGAAACTA 

>RXS00116 - downstream 
TAGTTTGAACAGGTTGTTGGGGG 

>RXS00147 - upstream 

ATTGCATATAATGCAATGAATTGAATAAACTACATTCAGGGTTATCAACCAGCCAATTTCTTTTAAAAA 
G GC AGAC AC AC GAAAGG C G AC AAC AGT C AC C 

>RXS00147 

G T G AG T AAAG AC AC C AC C ACC T AC C AG G GAG T C AC CG AG AT C GG AT CCGTTCCGG CAT AC CTGGTTCTT 
GCAGACGGACGTACCTTCACCGGATTTGGCTTTGGAGCTATCGGCACCACCCTTGGTGAGGCAGTGTTC 
ACTACCGCCATGACCGGTTACCAAGAAACCATGACCGATCCTTCCTATCACCGCCAGATTGTTGTGGCT 
ACCGCACCACAGATCGGCAACACCGGCTGGAACGATGAGGACAACGAGTCCCGCGACGGCAAGATTTGG 
GTTGCAGGCCTTGTTATCCGCGACCTCGCAGCACGTGTGTCCAACTGGCGCGCCACCACCTCCTTGCAG 
CAGGAAATGGCAGGCCAGGGCATCGTCGGCATCGGCGGAATCGACACCCGCGCACTGGTTCGCCACCTG 
CGCAATGAAGGTTCCATTGCAGCGGGCATCTTCTCCGGCGCTGACGCACAGCGCCCAGTTGAAGAACTC 
GTAGAGATCGTCAAGAATCAGCCAGCAATGACCGGCGCAAACCTCTCCGTTGAGGTCTCTGCTGAT GAA 
ACCTACGTCATCGAAGCTGAAGGCGAAGAGCGCCACACCGTCGTGGCCTACGACCTGGGCATTAAGCAA 
AACACCCCACGTCGTTTCTCTGCACGCGGTGTTCGCACCGTCATCGTGCCTGCTGAAACCCCATTCGAG 
GATATCAAGCAGTACAACCCATCAGGCGTGTTCATCTCCAACGGCCCTGGCGATCCTGCAGCAGCAGAC 
GTCATGGTTGATATCGTCCGCGAAGTTCTTGAAGCCGACATTCCATTCTTTGGCATCTGCTTCGGCAAC 
CAGATTCTTGGCCGCGCATTCGGCATGGAGACCTACAAGCTGAAGTTCGGCCACCGCGGCATCAACGTT 
CCAGTGAAGAACCACATCACCGGCAAGATCGACATCACCGCCCAGAACCACGGCTTCGCACTCAAGGGT 
GAAGCAGGCCAGGAATTCGAGACCGATTTCGGCACTGCAATTGTCACCCACACCTGCCTCAACGACGGC 
GTCGTTGAAGGTATTGCGCTGAAGTCCGGACGCGCATACTCCGTTCAGTACCACCCAGAGGCCGCTGCC 
GGCCCAAATGATGCAAGCCCCCTGTTTGACCAGTTTGTTGAGCTGATGGATGCAGACGCTCAGAAGAAA 
GGCGCA 

>RXS00147 - downstream 
TAAATAACATGCCAAAGCGTTCA 

>RXS0034 9 - upstream 

TGTGTACATCACAATGGAATTCGGGGCTAGAGTATCTGGTGAACCGTGCATAAACGACCTGTGATTGGA 
CTCTTTTTCCTTGCAAAATGTTTTCCAGCGG 

>RXS00349 

ATGTTGAGTTTTGCGACCCTTCGTGGCCGCATTTCAACAGTTGACGCTGCAAAAGCCGCACCTCCGCCA 
TCGCCACTAGCCCCGATTGATCTCACTGACCATAGTCAAGTGGCCGGTGTGATGAATTTGGCTGCGAGA 
ATTGGCGATATTTTGCTTTCTTCAGGTACGTCAAATAGTGACACCAAGGTACAAGTTCGAGCAGTGACC 
TCTGCGTACGGTTTGTACTACACGCACGTGGATATCACGTTGAATACGAT CACCATCTTCACCAACATC 
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GGTGTGGAGAGGAAGATGCCGGTCAACGTGTTTCATGTTGTAGGCAAGTTGGACACCAACTTCTCCAAA 
CTGTCTGAGGTTGACCGTTTGATCCGTTCCATTCAGGCTGGTGCGACCCCGCCTGAGGTTGCCGAGAAA 
ATCCTGGACGAGTTGGAGCAATCCCCTGCGTCTTATGGTTTCCCTGTTGCGTTGCTTGGCTGGGCAATG 
ATGGGTGGTGCTGTTGCTGTGCTGTTGGGTGGTGGATGGCAGGTTTCCCTAATTGCTTTTATTACCGCG 
TTCACGATCATTGCCACGACGTCATTTTTGGGAAAGAAGGGTTTGCCTACTTTCTTCCAAAATGTTGTT 
GGTGGTTTTATTGCCACGCTGCCTGCATCGATTGCTTATTCTTTGGCGTTGCAATTTGGTCTTGAGATC 
AAACCGAGCCAGAT CATCGCATCTGGAATTGTTGTGCTGTTGGCAGGTTTGACACTCGTGCAATCTCTG 
CAGGACGGCATCACGGGCGCTCCGGTGACAGCAAGTGCACGATTTTTCGAAACACTCCTGTTTACCGGC 
GGCATTGTTGCTGGCGTGGGTTTGGGCATTCAGCTTTCTGAAATCTTGCATGTCATGTTGCCTGCCATG 
GAGTCCGCTGCAGCACCTAATTATTCGTCTACATTCGCCCGCATTATCGCTGGTGGCGTCACCGCAGCG 
GCCTTCGCAGTGGGTTGTTACGCGGAGTGGTCCTCGGTGATTATTGCGGGGCTTACTGCGCTGATGGGT 
TCTGCGTTTTATTACCTCTTCGTTGTTTATTTAGGCCCCGTCTCTGCCGCTGCGATTGCTGCAACAGCA 
GTTGGTTTCACTGGTGGTTTGCTTGCCCGTCGATTCTTGATTCCACCGTTGATTGTGGCGATTGCCGGC 
ATCACACCAATGCTTCCAGGTCTAGCAATTTACCGCGGAATGTACGCCACCCTGAAT GATCAAACACTC 
ATGGGTTTCACCAACATTGCGGTTGCTTTAGCCACTGCTTCATCACTTGCCGCTGGCGTGGTTTTGGGT 
GAGTGGATTGCCCGCAGGCTACGTCGTCCACCACGCTTCAACCCATACCGTGCATTTACCAAGGCGAAT 
GAGTTCTCCTTCCAGGAGGAAGCTGAGCAGAATCAGCGCCGGCAGAGAAAACGTCCAAAGACTAATCAG 
AGATTCGGTAATAAAAGG 

>RXS0034 9 - downstream 
TAAAAATCAACCTGCTTAGGCGT 



>RXS00389 - upstream 

CCACCACTGCGTAACCTTTCCGAGCAAGATATCGCGGACCTGTCGGATTTGCTTGCCACCTCTGGCGCA 
GGTTCCTACCGCCTTCAGTTGAGGTGAAAGC 

>RXS00389 

ATGATCACCGCAACCGCACTGCATGGGTGTTCACTGATTGATGGCGAGTGGGTCGCTGGAAAAAATGGT 
GAGATTACAGGATTCGATCCGCGCACCAATGCGAGTCTGAACCCTTCCTACTCTTTAGCAAACAGCGCA 
CAGCTGCGCGCCGCCACAACATCGGCGAAGCGAGCTTTTGAAAGCTACCGACTCACTACTCCAGAGGTT 
AGAGCAGATTTCCTGGATTCCATCGCTGACAACATCGATGCGCTATCCGGCGAGATCGTGCAACGGGCG 
AGCCTGGAGACAGGTTTGGGAACTACCCGACTCACAGGCGAAGTAGCCCGCACCAGCAACCAGCTCCGC 
C T G T T T G C AG AAAC C G T G AG AAG C GG AC AG T T C C AC C GAG T AC G C AT T G AAC GAG GAC CGCGGATT GAT 
CTTCGCCAGCGTCAGGTTCCGTTGGGACCAGTCGCGGTATTCGGGGCAAGCAACTTCCCCGTCGCTTTC 
TCTACTGCTGGTGGCGATACAGCATCAGCGTTGGCTGCAGGCTGCCCTGTGGTTTTTAAGGCGCATAAT 
GCGCACCCTGGAACAGCTGAGCTCGTCGGGCAAGCGGTGCGGGGAGCCGTCGAAAAGCATGAGTTTGAT 
GCTGGTGTGTTTAACCTTGTCTACGGCCGTGGCGTGGAAATTGGCCAGGAGCTGGCTGCGGATCCGAAT 
ATCACGGCAATCGGTTTTACCGGTTCACGCCAGGGTGGTTTGGCACTGTCACAGACTGCGTTTAGCCGC 
CCAGTTCCCGTTCCAGTCTTTGCAGAAATGAGTGCCACCAACCCTGTGTTCGTCTTCCCCGGCGCGCTG 
GCGGATTTGGATGCATCGAGTTCCTTGGCTGAGGCGTTTACCGCTTCCGTCACCGGCAGTTCCGGGCAA 
TTGTGCACCAAGCCTGGCCTCGTTTTCATCCCGCGCGGTGTTGTTGGTGATGCTTTTGTGGCGCTCGTA 
GCAGCCAAATTTAAAGAAACCACGGGTCAAACGATGCTCACGCAAGGCATCGCTCAGGCATGGCAGCGC 
GGAGTCGACAACCTTGCAGCACAGCCAAGTGTAAAAATCCTCGCCCAAGGCACCCCCGGAGATGGAGAG 
AACGCGCCGGGCCCGGTGGTGTTTGAAAGTGATGTGCAGGCGTTGCTAAATAATGTGGTGTTGCAGGAA 
GAAATCTTCGGTGCGGCATCGCTGGTGGTGCGTTATGATTCCCCGGATCAACTCCACCAAGTAGCCAAT 
TCACTCGAGGGACAATTAACAGCCACGATCCACGCATCCCAGGATGATTTCCAGGAAGTCTCGAAACTT 
ATCCCCCTCTTGGAGGATCTCGCGGGCCGTGTTCTTTACGGCGGCTGGCCAACGGGTGTGGAAGTTGGG 
CACACGGTTATCCATGGAGGCCCTTATCCGGCGACCTCAAATGCGCAGTCGACAAGTGTTGGAACCCTG 
GCAATCGAGAGATTTATGCGCCCGGTTTCTTATCAAACTTTCCCGGCTGAGCTGCTTCCAGATCCAGTT 
TCTGAGGCGAATAAATGGGCTGTACCTCGGGAAATAGACCGT 

>RXS0038 9 - downstream 
TAATAGCTGGTCTTTACATTTGC 



>RXS00391 - upstream 

ATCTTGTAGATCCCACCGCAATTCTGGGAGATCTCGAGGACGCAATCTCTGGAAGAAAACTTTCCTCCC 
CATC C C T G T AC AAG A T AAAAC C CG T G C AC AG 

>RXS00391 
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TTGCTGCGCGATTCTCAACGAGTTGGCCTCGCCATCGATCCTTCGATCGCTTTGGTGATGGCCACTTCT 
GGTTCTACAGGTACCCCGAAGGGCGCTCAGCTCACTCCGTTGAATTTGGTGAGTTCCGCCGATGCTACG 
CATC AG T T T T T AG GT G GC GAAGG C CAG T GG T T GC T T GC CAT GCC AGC AC AC C AC AT T GC AGG CAT GC AG 
GTGCTTCTTCGAAGCCTCATTGCTGGAGTTGAGCCACTAGCTATTGATCTCAGCACAGGTTTTCACATT 
GACGCTTTCGCAGGCGCCGCGGCAGAACTGAAAAATACCGGCGACCGCGTCTATACATCCTTGACTCCA 
ATGCAGTTACTTAAAGCAATGGACTCCTTGCAAGGCATTGAAGCCCTGAAACTTTTTGATGTCATTCTT 
GTTGGCGGTGCTGCATTGTCTAAGCAGGCCCGAATTTCTGCGGAGCAGCTAGACATCAACATTGTCACC 
ACCTACGGCTCCTCAGAGACTTCAGGTGGCTGCGTTTATGATGGCAAGCCCATTCCCGGCGCGAAAGTC 
CGTATTTCGGATGAGCGCATTGAGTTGGGTGGCCCGATGATTGCGCAGGGCTACAGAAATGCACCTGAA 
CATCCGGATTTCGCCAACGAGGGTTGGTTTACCACCTCTGATTCAGGTGAACTCCACGACGGGATTCTC 
ACCGTGACTGGTCGCGTGGATACCCGTCAT 

>RXS00391 -downstream 
TGATTCCGGTGGATTGAAGTTGC 



>RXS00393 - upstream 

TC TAT TCATTTCACAATAGCGTTTCACACTCCCCCATAGCCTGCCGAACGTATTTCAAGCAATTGCGCG 
AT CG AG T AT GT GAT G GGGAAAGAT AG AGG T T 

>RXS00393 

ATGTCTCACACGGAACCCCAGCCGAATTCTGT^ACTTTGTCCGATTGGATTCAAGGCGCACGCCCGCGT 
ACCTGGGCAAATGCGTTCGCGCCTGTCATTGCCGGTTCAGGTGTCGCCGCTTTTCATGATGGTTTTGTG 
TGGTGGAAGGCCTTGCTGGCGCTTGTCGTGGCGTGGGCTTTGATCATCGGTGTGAATTACGCCAAT GAT 
TACTCTGATGGCATTCGTGGCACCGATGAAGACCGCACCGGTCCTCTGCGACTCACTGGTTCTGGGTTG 
GCTGAGCCGAAGAAAGTGAAAGCTGCGGCGTTTATTTCTTTCGGTATCGCAGGTGTCGCCGGCACCGCG 
CTGAGCCTGTTGAGCGCGTGGTGGCTGATCCTCATCGGCATCCTGTGTGTGCTGGGCGCGTGGTTCTAC 
ACCGGCGGTAAAAATCCTTATGGTTACCGCGGGCTCGGCGAGATTGCTGTGTTCATCTTCTTCGGCCTC 
GTCGCGGTCATGGGAACGCAGTTCACCCAAACCGGTTCCGTCAGCTGGGCCGGTTTGGCCGCCGCAGTT 
GGCGTGGGGTCGATGTCTGCTGGCGTGAACTTGGCCAACAATATTCGCGATATTCCAACCGATAGCAAG 
ACCGGAAAAATTACCCTCGCGGTCCGCCTGGGCGATGCGGGTGCTCGTAAGCTGTTCCTCGCGCTGATT 
TCCACGCCGTTCATCATGTCCATCTGCCTGGCGTTTGTCGCCTGGCCAGCGCTGATCGCGATCATCGTT 
TTCCCGCTGGCACTGAAAGCCGCAGGGCCGATCCGCAACAACGCCACCGGCAAGGATCTCATCCCCGTC 
ATCGGCTCAACAGGGCGCGCCATGGCGTTGTGGGCCGTGCTCACGGGCCTGGCATTAGCGTTTAGC 

>RXS00393 - downstream 
TAAAACGCTTTTCGACGCTCCCC 



>RXS00405 - upstream 

AGAATAAATTTATACCACACAGTCTATTGCAATAGACCAAGCTGTTCAGTAGGGTGCATGGGAGAAGAA 
T T T C C T AAT AAAAAC T C T T AAGGAC C T CC AA 

>RXS00405 

ATGCCAAAGTACGACAATTCCAATGCTGACCAGTGGGGCTTTGAAACCCGCTCCATTCACGCAGGCCAG 
TCAGTAGACGCACAGACCAGCGCACGAAACCTTCCGATCTACCAA.TCCACCGCTTTCGTGTTCGACTCC 
GCTGAGCACGCCAAGCAGCGTTTCGCACTTGAGGATCTAGGCCCTGTTTACTCCCGCCTCACCAACCCA 
ACCGTTGAGGCTTTGGAAAACCGCATCGCTTCCCTCGT^AGGTGGCGTCCACGCTGTAGCGTTCTCCTCC 
GGACAGGCCGC7\ACCACCAACGCCATTTTG7^ACCTGGCAGGAGCGGGCGACCACATCGTCACCTCCCCA 
CGCCTCTACGGTGGCACCGAGACTCTATTCCTTAT CACTCTTAACCGCCTGGGTATCGATGTTTCCTTC 
GTGGAAAACCCCGACGACCCTGAGTCCTGGCAGGCAGCCGTTCAGCCAAACACCAAAGCATTCTTCGGC 
GAG AC T T T C GC C AAC C C AC AGG CAG AC G T C 



>RXS00419 - upstream 

GCTGGTTGAAGACTCGAAATGAGATCGACCCAACCGGAGTCTTTGCATCTGACATGTCCCGCCGACTTG 
AGCTTTCTTAAGAAAGGGCTTGAACTAAACA 

>RXS004I9 

ATGCTTAACGCAGTGGGCAAAGCCCAAAACATTCTCCTTCTTGGTGGAACCTCTGAGATCGGTATTTCC 
ATTGTCTCCCGCTTCCTCAAGCAGGGTCCATCCCATGTGACCTTGGCAGCGCGTAAAGATTCCCCACGC 
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GTGGACGCAGCAGTCGCAGAGATCAAAGCAGCTGGCGCTGCTTCCGTTGCTGTTGTTGATTTCGATGCG 
CTCGACACCGAATCCCACCCTGCAGCCATCGACGCAGCCTTTGAAAACGGCGACGTTGACGTAGCAATC 
GTGGCTTTCGGCATCCTCGGCGACAACGAAGCACAGTGGCGCGACCAAGCACTAGCAGTGGAAGCAACC 
ACCGTGAACTACACCGCCGGCGTTTCCGTAGGTGTACTGCTGGGCCAGAAATTTGAGCAGCAGGGCCAC 
GGCACCATCGTGGCATTGTCCTCTGTGGCAGGCCAGCGAGTCCGCCGCTCCAACTTTGTCTACGGCTCC 
GCCAAGGCAGGTTTCGACGGTTTCTACACCCAGCTCGGCGAAGCCCTGCGTGGATCCGGTGCCAACGTA 
TTGGTGGTTCGCCCAGGCCAGGTACGCACCAAGATGTCCGCAGATGGTGGCGAAGCCCCACTGACCGTC 
AACC GC GAAG AC G T GG C AG AT GC T GT T TAT GAT G C AGT G GT G AAC AAG AAGG ACAT CAT C T T T GT C C AC 
CCACTG TTCCAGTACGTCTCTTTTGCGTTCCAATTCATTCCGCGAGCAATCTTCCGCAAGCTGCCGTTC 

>RXS00419 - downstream 
TAACGGAAG T TACGGAAGT TAC G 



>RXSQ0446 - upstream 

TGCTACGAAGTTATCTAGTAATGAAGTTAGTTTTTCCCCTCTCCCGGCAGCAGTTGATGCGGTGACGGA 
GGCTACTTGGGGGGCTAATCGGTACCCGGAT 

>RXS00446 

ATGGGTGCGGTTGAGCTCCGTGAGGCTCTTGCAGAGCATTTAGAGGTTGAGTTTGACCAGGTCACGGTA 
GGTTGCGGCTCGTCTGCGCTGTGTCAACAGCTGGTTCAGGCAACGTGCGCTCAGGGCGATGAGGTCATT 
TTTCCATGGCGCAGCTTTGAGGCTTATCCAATTTTCGCGCAGGTCGCGGGCGCCACTCCTGTTGCCATT 
CCGCTGACTGCTGATCAGAATCATGATCTTGATGCGATGGCAGCCGCGATCACTGATAAGACCCGCCTC 
ATTTTCATCTGCAACCCCAACT^ATCCTTCGGGCACCACCATCACCCAGGCGCAGTTTGATAATTTCATG 
GAAAAGGTTCCAAACGATGTCGTTGTTGGGCTGGATGAGGCTTATTTTGAGTTCAACCGCGCGGACGAC 
ACCCCAGTTGCCACTGAGGAAATCCACCGCCACGACAACGTGATTGGTTTGCGCACGTTCTCCAAGGCG 
TATGGCCTGGCGGGCTTGCGTGTTGGTTACGCCTTCGGAAACGCAGAGATCATCGCAGCGATGAATAAG 
GTGGCTATTCCTTTCGCGGTGAATTCAGCAGCTCAGGCGGCAGCGCTTGCGAGTTTGAATTCTGCCGAT 
GAGTTGATGGAACGGGTGGAGGAAACCGTCGAAAAGCGTGATGCTGTGGTGTCAGCGCTTGGTGCTGCG 
CCGACGCAGGCCAATTTCGTCTGGCTGCCGGGCGAGGGCGCCGCTGAGTTGGCGGCTAAATTGGCCGAG 
CACGGCATCGTGATTCGCGCGTTCCCCGAGGGTGCGCGCATTTCGGTGACCAACGCCGAGGAAACTGAC 
AAGCTGCTGCGCGCGTGGGAGGCCATCAATGCTGGG 

>RXS0044 6 - downstream 
TAGTCTTTGGCGTTTTGCGGTGC 



>RXS00618 - upstream 

GCTGCATTAGAGGGTCGTATCTCGATCTAAAAGCAGTACGCAGATAGGCTTGTCTCTTATGAAGCC7VAG 
CACTAGAAGCAATGTTCAGCCGTTTCGCGTC 

>RXS00618 

ATGCAGATGTTGGACCGAGTCCACCGTCGCAGGCGCGAAGGCAAAGACACCTTAATGTTCTGCGCTGGC 
CAGCCGTCAACTGGTGCGCCAGAAGCAGTCATCGAAGAAGCAGAGATCGCTCTTCGCTCGGGTCCTTTG 
GGATACACCGAGGTGATTGGTGATCGTGAGTTCCGTGAACGCATCGCCGATTGGCACTCTGCTACTTAT 
GACGTAGACACCAACCCTGACAATGTTATTGTCACCACCGGTTCTTCAGGTGGATTCGTGGCATCGTTT 
ATCGCCACCTTGGATCACGGGGATTATGTGGCAATGCCTACCCCGGGGTACCCGGCATATCGCAATATT 
CTGGAATCTTTGGGGGCGAAGGTTCTGAACCTGCGCTGTACTGCAGAGACTCGTTTCCAGCCAACCGCT 
CAAATGTTGGAGGAACTGCCACACAAGCCGAAGGCTGTTATTGTCACCAGCCCAGGAAACCCAACGGGC 
ACCATCATTGATCCGGAAGAGCTAGAGCGCATCGCCAAGTGGTGCGATGACAATGATGCTGTTCTTATC 
TCTGATGAGGACTACCACGGCATGAGCTTTGGTCGTCCGCTGGCAACTGCGCATCAGTTTTCCAAGAAC 
GCCATCGTGGTGGGTACCTTGTCCAAGTACTTCTCCATGACGGGTTGGCGCGTGGGTTGGATCATCGTT 
CCAGATGAGCTGGTCACACCGATTGAAAACCTGCAGGCTTCTCTTTCCTTGTGTGCTCCTGCCATCGGG 
CAGGCTGCGGGACGCGCAGCCTTCACTTTGGAGGCTGGGGCCGAACTTGATGCCCACGTTGAAGCGTAT 
CGCGAGGCCCGGGAGGTGTTCGTCGATAAGCTCCCTGAAATCGGGCTTGGCACTT TCGCCGACCCGGAT 
GGCGGCCTGTATTTGTGGGTCGATGTTTCTGCATACACCGATGATTCAGAGGAATGGGCATTGCGTTTG 
CTCGATGAAGCGGGCGTGGCCGTCGCGCCGGGTGTTGATTTTGATCCTGAGGAAGGCCACAAGTGGATT 
CGTTTGAGCCTGTGCGCGTCAAAGGAAGACACCATTGAAGGTGTGCGCAAAATCGGAGAATTCATCAAA 
AAA 

>RXS00618 - downstream 
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T AGC AGCG ACT AGGT T AGT T T CG 



>RXS00838 - upstream 

TCGTCTAATAGTGCTGCCAATCCACCGGCCATTGATGACTCCTTTGTAGAGAAGGGGTAGTGCTTACAA 
ATCTTATCTGTGCTCAGGCAAGATAGCAGGT 

>RXS00838 

ATGAAAATTGCGATCGTTGGCGCTGGTGCAGTTGGTGGATATTTCGGAGCGTTGTTACAAGAATCTGGT 
GCAGATATCACGATGGTTGCACGTGGACGAACATTAGAAGCCTTGAAGTCTAAAGGACTCCACATCAAC 
GATGCAAGAGGCGAACGCTACGTACCAATTCCTGCAGTTGCGAGCGTGCAAGAACTAAAAGATGCAGAT 
GTAGTGATGATTGCTACTAAAGCATTATCGCGGTCTTTAGATCTCGCTGAACTTTTGGGTGGGATACCT 
GCGAATTCGGTGGTCGCGATTACTCAGAATTCGATTGAATCTGCTGATCTAGCAGCGAAGAGTATCGGT 
GCTGATCGTGTGTGGCCTGGTGTGGTTCGTGGGTTCTTTGTTCATGAGGGGCCAGCCTCAGTGTCATAC 
AAGGGAGGCCCACTGTCCTACACGTTTGGTGATTCTGGTGAACTTTCTAGGCAATTCGCAAGCACTCTT 
GAACAGGCCGGTATTGACGGAGTTCTGCATCCCGATATTTTGGTGGATGTGTGGGAGAAAGCCATGTTC 
GTAGAGGTTTTCGGCGGGTTGGGGGCTTTCGTCGAAAAGCAATTAGGTACCTTGCGTACGCATTTTAGG 
GCTTCCCTGGAAGCCTTGATGGAAGAGGTGGCTGAGGTGGCTCGCGCGGCAGGTGTTGCGTTGCCGAGC 
GATGCGGTGGAGCGCACCATGAATTTTGCGGATCGGATGCCTGAGAATTCGACGAGTTCGATGCAGCGT 
GATTTGGCCGCGGGAGTGGCTAGTGAGCTTGAGGCTCAGACAGGTGCAATTGTGCGGGCAGCGCACAAA 
GTGGGTGTGAAAACTCCGCTTCATGACCTTATTTATGCTGGTCTTAAGCTGAAAGAAGAGGAAAATTCA 
CTT 

>RXS00838 - downstream 
T AGG G AT AG AAT C AAGAT C CAT G 



>RXS00870 - upstream 

CAAGACGGCGATGTCGCCGCCGCTGTTGATACCGCAGCGCGACTTGTTCACACAGATATTCAACAATTC 
AC T T C GC AG AG CAT T TAAGGAAT T T ACAC AC 

>RXS00870 

ATGTCTGAACCACAAACCATCTCGCACTGGATTGACGGCGCGATTTCCCCATCCACTTCCGGCAAGACC 
GCTCCTGTCTACAATCCTGCAACTGGCCAGGTCACCGCCAATGTTGCGCTGGCTAGCCAGGAAGAGATC 
GATGCCACCATCGCTTCTGCCACCAAGGCTGCTAAGACGTGGGGCAACCTGTCTATCGCTAAGCGCCAA 
GCTGTGCTTTTCAACTTCCGTGAGCTGCTGAATGCTCGCAAGGGTGAGCTGGCGGAGATCATCACTGCA 
GAGCACGGCAAGGTCTTGTCCGATGCCATGGGTGAAATCCTGCGCGGCCAGGAAGTCGTGGAGCTTGCT 
ACCGGTTTCCCACACCTGCTTAAAGGTGCGTTCAACGAGAACGTCTCCACCGGCATTGATGTGTATTCC 
TTGAAGCAGCCACTGGGTGTTGTCGGTATCATCAGCCCGTTCAACTTCCCTGCGATGGTGCCGATGTGG 
TTTTTCCCAATCGCAATCGCTGCAGGCAACGCAGTTATTTTGAAGCCTTCAGAGAAGGATCCTTCGGCA 
GCGCTGTGGATGGCTCAGATCTGGAAGGAAGCTGGTCTTCCAGACGGCGTATTCAACGTGCTCCAGGGC 
GACAAGCTGGCTGTTGATGGTTTGCTGAACAGCCCTGATGTCTCTGCGATTTCCTTCGTGGGTTCCACC 
CCAATCGCAAAGTACATCTACGAGACTTCCGCGAAGAACGGCAAGCGCGTCCAGGCGTTGGGCGGCGCG 
AAGAACCACATGCTGGTGCTGCCAGATGCTGATCTGGATCTGGTTGCCGATCAGGCAATCAACGCAGGT 
TACGGCGCTGCCGGTGAGCGTTGCATGGCTGTTTCTGTGGTCTTGGCTATTGAATCTGTTGCCGACGAG 
CTCATTGAGAAGATCAAGGAGCGCATCGACACCCTGCGCATCGGCAACGGTGCCGGCGACGAGCAGGGC 
GAGCCGCACCTGGGCCCACTAATCACCGACGTCCACCGCGACAAGGTCGCTTCTTATGTCGACATCGCT 
GAGGCCGACGGCGCCAAGATCATCGTGGACGGGCGTAACTGCGCCGTAGACGGGCACGAGGAGGGCTTC 
TTCTTCGGCCCTACGCTTATCGACGACATCCCACTCACGTTCCGCGCCTACACCGAAGAAATCTTCGGC 
CCGGTCCTCTCTGTCGTTCGTGTCGCATCCTTCGACGAGGCAATTGAGCTGATCAACTCCGGTGAATTC 
GGCAACGGAACCGCAATCTTCACCAACGATGGTGGAGCGGCACGCCGCTTCCAGCATGAGATCGAAGTG 
GGCATGATCGGCATCAACGTACCAATCCCAGTGCCTGTTGCGTACCACTCCTTCGGTGGTTGGAAGAAC 
TCCCTCTTCGGTGACGCCAAGGCATATGGCACTCAAGGTTTTGATTTCTTCACCAGGGAAAAGGCGATC 
ACCAGCCGTTGGCTCGACCCAGCAACCCACGGTGGCATTAACCTCGGTTTCCCACAGAACGAT 

>RXS0087 0 - downstream 
T AAT T GAAG GAG AG C AC AG G AC T 



>RXS00905 - upstream 
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CGCTGCCCCTCTATGCTGCTCCTAGTTACCCCTGCACAAATAGCGGTTTTTCTCACGCATTCTGCATCG 
AGTCGGGTCGACGTATATAAGGTGGAAAGGC 

>RXS00905 

ATGACCCAATTCGAAAACGCGCAAGTACTTAAAGAGAACATCGAAAACCAACGCGAGCAGATCTTTACC 
CAGTTGAAAGAAATTGTGTCTTTCAACTCCGTGCACAGCGATCCAAACCTACTGGAGGACTACGCCGGC 
GCGAAAGAATGGGTAAAAGAAACACTGACCAACGCAGGTCTCACCGTCAGCGAATTCGCTGCCGAAGAT 
GGAACCACCAACTTCATCGGCACCCGCAAGGGCTCCGAAGGTGCACCAAAGGTACTGCTGTACAGCCAC 
TTCGACGTTGTCCCATCCGGCCCTTTGGATCTCTGGGACACCAATCCTTTTGAACTCACCGAGCGCGAC 
GCTGGCCACGGCACCCGCTGGTACGGCCGCGGCGCCGCTGACTGCAAGGGCAACCTGGTCATGCACCTC 
GCAGCACTGCGCGCCGTCGAAGCCAGCGGCGACACCACACTCAACCTCACCTACGTGGTCGAGGGCTCC 
GAGGAAATGGGAGGCGGAGCGCTCAGCGCGCTCAT CAAGGACAAGCCTGAGCTTTTCGACGCAGATGTC 
ATCTTGATTGCAGACAGCGGAAACGCTTCCGTGGGCACCCCAACCTTGACCACTACCCTGCGCGGTGGC 
GGACAGGTCACCGTCACCGTGGACACCCTTGAAGGCGCTGTTCACTCCGGCCAGAACGGTGGCGCTGCC 
CCAGATGCTGTTGCTGCTCTCGTGCGCGTTCTGGATACTTTGCGCGATGAACACGGACGCACCGTTATC 
GACGGCTGTCAACACCACCGCAAACTGGAAGGGCGAGCCTTA 

>RXS00905 - downstream 
TGATCCAGAGACTTTCCGCAGCG 

>RXS00906 - upstream 

ACCGTGGACACCCTTGAAGGCGCTGTTCACTCCGGCCAGAACGGTGGCGCTGCCCCAGATGCTGTTGCT 
GCTCTCGTGCGCGTTCTGGATACTTTGCGCG 

>RXS00906 

ATGAACACGGACGCACCGTTATCGACGGCTGTCAACACCACCGCAAACTGGAAGGGCGAGCCTTATGAT 
CCAGAGACTTTCCGCAGCGATGCCGGCATCCTCGACGGTGTAGACATCATGGGCGACGGCGACAACCCA 
GCAAGCATGCTGTGGTCCAGGCCTGCAATCTCCATCACCGGATTCACTTCCACCCCAGTGGCAGAAGCA 
CTCAACGCAGTGCCCGCAACGGCGTCCGCCAAGCTAAACCTTCGCGTGCCAGCAGGCCTGGAAGCAAAC 
GATGTGGCCGAGAAGCTGAAGCAGCACCTGATCAATCACACACCTTGGGGCGCAAAGATCACGGTGGAG 
ATCGATGACATTAACCAACCGTTCTCCACCGATATTACCGGCCCTGCAATGTCCACCCTGGCGTCCTGC 
CTGAGCGCTGCGTACGAGGGCAAGGATCTTGTCACCGAAGGCAGCGGCGGATCCATTCCACTGTGTACC 
G AAC T GAT T GAG G T C AAC C C A 

>RXS00906 - downstream 
TAAGCAGAATTGGCACTCTACGG 

>RXS00907 - upstream 

CCTGAGCGCTGCGTACGAGGGCAAGGATCTTGTCACCGAAGGCAGCGGCGGATCCATTCCACTGTGTAC 
C G AAC T GAT TGAGGT CAAC C CAT AAGCAG AA 

>RXS00907 

TTGGCACTCTACGGTGTGGAAGAACCCCTCACCGTTATCCACTCCGCTAATGAATCTGTTGACCCCAAT 
G AGAT T C GC G AT AT C GC C AC C GC AG AAG C AT TGTTCCTGCT CAAC T AC AC C AAG 

>RXS00907 - downstream 
TAGACCCAAAAGCAGGCGTTAAC 



>RXS00998 - upstream 

AATCGGCCTAAAAGGTGTGACCATTTGGGGGTAGTGGCGATTTTACCAGGTCACAGGAGGTGAAAATCC 
AACCATTTTAGGCCGACTAGAGTAATTAATT 

>RXS00998 

ATGACTTCCCGCGATGATCAACCCCAAGATCTGCTTTCGCTTGCAGAACTTGCCGCCACCAGAGCTTTA 
ACCACAGACGAACTTGAAGCACTCAACAACGCCAATTATGGCCTCGACCGCAATCTGGGGCTGCGCTAC 
ACCACCATCGAGCCCGGCCGGGTGGTCAGCGAACTTCACGTGGCATCCAAGCACCTGCAAGTGGTGGGC 
TTGGTCAACGGTGGTGTCTACGCCGCCATCGCCGAATCCACTGGATCAGTCGCCAGCATGATTTCCGCC 
CCTGGAAAAATGGTCGTCGGCATCAACAACAACACCGACTTCATTTCTGCTGTGAGCTCCGGTGTCATC 
GTGGCCGAAGCAACGCCGATTCAGCTAGGTGGCCGCACCCATCTGTGGCAGATCGAATGCACCCACCGC 
GGAGAAGTCGTCGCACGAAC CACACTGCGCACCATGGTGCTGAACAAG 
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>RXS00998 - downstream 
TAGCCCTATACTCGGGCACCATG 



>RXS01105 - upstream 

TTGTCATCAACTTTGCCAACGCCGAAGATCTTCCAGCGCACGGCGAAGCAATCCGTGCACGCTTTGAAA 
ACCTCCCCACCACCGACGAGGCCTAAGAAAA 

>RXS01105 

ATGACCAAAATTACTTTGAGCGATTTGCCATTGCGTGAAGAACTGCGCGGTGAGCACGCTTACGGCGCA 
CCCCAGCTCAACGTTGATATTCGCCTCAACACCAACGAAAACCCTTACCCACCGTCAGAGGCATTGGTC 
GCTGACTTGGTTGCCACCGTGGATAAGATCGCCACCGAGCTGAACCGCTACCCAGAGCGCGATGCTGTG 
GAACTGCGTGATGAGTTGGCTGCGTACATCACCAAGCAAACCGGCGTGGCTGTCACCAGGGATAACCTG 
TGGGCTGCCAATGGTTCCAATGAAATTCTGCAGCAGCTGCTGCAGGCTTTTGGTGGACCTGGACGCACC 
GCGTTGGGATTCCAACCCAGCTATTCCATGCACCCAATTTTGGCTAAAGGCACCCACACTGAATTCATT 
GCGGTGTCCCGAGGTGCTGATTTCCGCATCGATATGGATGTGGCGCTGGAAGAAATTCGTGCAAAGCAG 
CCTGACATTGTTTTTGTCACCACCCCGAACAACCCGACCGGTGATGTGACCTCGCTGGACGATGTTGAG 
CGCATCATCAACGTTGCCCCAGGCATCGTGATCGTGGATGAAGCTTATGCGGAATTCTCCCCATCACCT 
TCAGCAACCACTCTTCTGGAGAAGTACCCAACCAAGCTGGTGGTGTCCCGCACCATGAGTAAGGCTTTT 
GATTTCGCAGGTGGACGCCTCGGCTACTTCGTGGCCAACCCAGCGTTTATCGACGCCGTGATGCTAGTC 
CGCCTTCCGTATCATCTTTCAGCGCTGAGCCAAGCAGCCGCAATCGTAGCGCTGCGTCACTCCGCTGAC 
ACGCTGGGAACCGTCGAAAAGCTCTCTGTAGAGCGTGTTCGCGTGGCAGCACGCTTGGAGGAACTGGGC 
TACGCTGTGGTTCCAAGTGAGTCCAACTTTGTGTTCTTTGGAGATTTCTCCGATCAGCACGCGGCATGG 
CAGGCATTTTTGGATAGGGGAGTGCTCATCCGCGATGTGGGAATCGCTGGGCACTTGCGCACTACCATT 
GGTGTGCCTGAGGAAAATGATGCGTTTTTGGACGCAGCTGCAGAGAT CATCAAGCTGAACCTG 

>RXS01105 downstream 

T AAGAGAGAAGAAT TTTTCATGA 



>RXS01130 - upstream 

AGTTCGTGGCGGATGCTGTGAACGTTTCCGGTGGTCGCGTGGGCGAAGAGGTTCTGTGTGG 
>RXS01130 

ATGGATCTGGCTCGCAAGCTTGGTCTTCTTGCTGGCAAGCTTGTCGACGCCGCCCCAGTCTCCATTGAG 
GTTGAGGCTCGAGGCGAGCTTTCTTCCGAGCAGGTCAATGCACTTGGTTTGTCCGCTGTTCGTGGTTTG 
TTCTCCGGAATTATCGAAGAGTCCGTTACTTTCGTCAACGCTCCTCGCATTGCTGAAGAGCGTGGCCTG 
GACATCTCCGTGAAGACCAACTCTGAGTCTGTTACTCACCGTTCCGTCCTGCAGGTCAAGGTCATTACT 
GGCAGCGGCGCGAGCGCAACTGTTGTTGGTGCCCTGACTGGTCTTGAGCGCGTTGAGAAGATCACCCGC 
ATCAATGGCCGTGGCCTGGATCTGCGCGCAGAGGGTCTGAACCTCTTCCTGCAGTACACTGACGCTCCT 
GGTGCACTGGGTACCGTTGGTACCAAGCTGGGTGCTGCTGGCATCAACATCGAGGCTGCTGCGTTGACT 
CAGGCTGAGAAGGGTGACGGCGCTGTCCTGATCCTGCGTGTTGAGTCCGCTGTCTCTGAAGAGCTGGAA 
GCTGAAATCAACGCTGAGTTGGGTGCTACTTCCTTCCAGGTTGATCTTGAC 

>RXS01130 - downstream 
TAATTAGAGATCCATTTGCTTGA 



>RXS01145 - upstream 

TAATGTAGTTGTCTGCCCAAGCGAGTTAAACTCCCACGATTTACAGTGGGGGGCAGACATCTTTTCACC 
AAAAT T T T T ACGAAAGGCG AG AT T T T CT CCC 

>RXS01145 

ATGGCTATTGAACTGCTTTATGATGCTGACGCTGACCTCTCCTTGATCCAGGGCCGTAAGGTTGCCATC 
GTTGGCTACGGCTCCCAGGGCCACGCACACTCCCAGAACCTCCGCGATTCTGGCGTTGAGGTTGTCATT 
GGTCTGCGCGAGGGCTCCAAGTCCGCAGAGAAGGCAAAGGAAGCAGGCTTCGAGGTCAAGACCACCGCT 
GAGGCTGCAGCTTGGGCTGACGTCATCATGCTCCTGGCTCCAGACACCTCCCAGGCAGAAATCTTCACC 
AACGACATCGAGCCAAACCTGAACGCAGGCGACGCACTGCTGTTCGGCCACGGCCTGAACATTCACTTC 
GACCTGATCAAGCCAGCTGACGACATCATCGTTGGCATGGTTGCGCCAAAGGGCCCAGGCCACTTGGTT 
CGCCGTCAGTTCGTTGATGGCAAGGGTGTTCCTTGCCTCATCGCAGTCGACCAGGACCCAACCGGAACC 
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GCACAGGCTCTGACCCTGTCCTACGCAGCAGCAATCGGTGGCGCACGCGCAGGCGTTATCCCAACCACC 
TTCGAAGCTGAGACCGTCACCGACCTCTTCGGCGAGCAGGCTGTTCTCTGCGGTGGCACCGAGGAACTG 
GTCAAGGTTGGCTTCGAGGTTCTCACCGAAGCTGGCTACGAGCCAGAGATGGCATACTTCGAGGTTCTT 
CACGAGCTCAAGCTCATCGTTGACCTCATGTTCGAAGGTGGCATCAGCAACATGAACTACTCTGTTTCT 
GACACCGCTGAGTTCGGTGGCTACCTCTCCGGCCCACGCGTCATCGATGCAGACACCAAGTCCCGCATG 
AAGGACATCCTGACCGATATCCAGGACGGCACCTTCACCAAGCGCCTCATCGCAAACGTTGAGAACGGC 
AACACCGAGCTTGAGGGCCTTCGTGCTTCCTACAACAACCACCCAATCGAGGAGACCGGCGCTAAGCTC 
CGCGACCTCATGAGCTGGGTCAAGGTTGACGCTCGCGCAGAAACCGCT 

>RXS01145 - downstream 
TAAGTTTCACCCCTTTGACGGCT 



>RXS01183 - upstream 

CTTGATATGACCCGAACACCACACATCACAAATTGAATCGGTATCCTTTGGGGTATTAGTTTCCGTTTT 
AACGACACGACTTGCGAGGAGTCTTAAAATA 

>RXS01183 

ATGGCGTTCTCCGTAGAGATGCCCGAGCTGGGCGAATCAGTAACCGAAGGCACGATCACCCAGTGGTTG 
AAGTCTGTTGGTGACACTGTTGAGGTAGATGAGCCGTTGCTCGAGGTCTCAACTGACAAGGTCGACACC 
GAGATTCCCTCTCCTGTCGCCGGTGTCATCCTAGAGATTAAGGCTGAAGAGGATGACACCGTCGACGTC 
GGCGGTGTCATTGCAATAATCGGCGATGCTGATGAGACTCCTGCCAACGAAGCTCCTGCCGACGAGGCA 
C C AGC T CC T G C C G AAG AG GAAG AACC A 



>RXS01260 - upstream 

CTAAACGTGGGCTGCATTCCTTCCAAAGTCTCTGATCAAAAACGCTGAAGTTGCCCATACCTTTACCCA 
T GAG AAG AAG AC C T T C G G CAT C AAT G GC G AA 

>RXS01260 

GTGACCTTCAACTATGAGGATGCTCACAAGCGTTCCCGTGGCGTTTCCGACAAGATCGTTGGAGGCGTT 
CATTACTTGATGAAGAAGAACAAGATCATCGAAATTCATGGTCTTGGAMCTTCAAGGATGCTAAGACT 
CTTGAGGTCACCGACGGTAAGGATGCTGGCAAGACCAT CACCTTTGATGACTGCAT CATCGCAACCGGT 
TCGGTAGTCAACACCCTCCGTGGCGTTGACTTCTCAGAGAACGTTGTGTCTTTTGAAGAGCAGATTCTT 
AACCCTGTTGCGCCAAAGAAGATGGTCATTGTTGGTGCAGGCGCAATTGGAATGGAATTCGCCTACGTT 
CTTGGTAACTACGGTGTAGATGTAACCGTCATCGAGTTCATGGATCGTGTGCTTCCAAATGAAGATGCT 
GAAGTCTCCAAGGTTATTGCAAAGGCCTACAAGAAGATGGGCGTTAAGCTTCTTCCTGGCCATGCAACC 
AC T GC T GT T CGGG AC AAC G G T GAC T T T G T C GAG G T T GAT T AC C AG AAG AAG G G C T C T G AC AAG AC AG AG 
ACTCTTACTGTTGATCGAGTCATGGTTTCCGTTGGTTTCCGTCCACGCGTTGAGGGATTTGGTCTTGAA 
AACACTGGCGTTAAGCTCACCGAGCGTGGCGCAATCGAGATCGATGATTACATGCGTACCAACGTCGAT 
GGCATTTACGCCATCGGTGACGTGACCGCCAAGCTTCAGCTTGCTCACGTCGCAGAAGCACAGGGCATT 
GTTGCCGCAGAGACTATTGCTGGTGCAGAAACTCAGACTCTTGGTGATTACATGATGATGCCACGTGCA 
ACCTTCTGCAACCCACAGGTTTCTTCCTTTGGTTACACCGAAGAGCAGGCCAAGGAGAAGTGGCCAGAT 
CGTGAGATCAAGGTTGCTTCCTTCCCATTCTCTGCAAACGGTAAAGCAGTTGGCCTGGCAG7VAACTGAT 
GGTTTCGCAAAGATCGTTGCTGATGCAGAATTCGGTGAGCTGCTCGGTGCACACCTGGTTGGAGCAAAT 
GCATCAGAGCTCATCAATGAATTGGTGCTTGCTCAGAACTGGGATCTCACCACTGAAGAGATCTCTCGT 
AGCGTCCATATTCACCCAACGCTATCTGAGGCAGTTAAGGAAGCTGCACACGGTATCTCTGGACACATG 
ATCAACTTC 

>RXS01260 - downstream 
TAGAATCCACCTCGTTGGCCCTG 



>RXS01261 - upstream 

GTGGGTGTTTTTCATTTTCTTCCACTCTAAAATT7\AGTATGGA7VAACCAACCGCACCCGGATGCACGAC 
AAT G ACC C AC T AAACACGT ATC C T T GAAT GC 

>RXS01261 

GTGACTGAACATTATGACGTAGTAGTACTCGGAGCCGGCCCCGGTGGCTATGTCTCCGCCATCCGTGCA 
GCGCAGCTTGGCAAGAAGGTTGCTGTAATTGAGAAGCAGTACTGGGGTGGTGTTTGCCTAAACGTGGGC 
TGCATTCCTTCCAAAGTCTCTGATCAAAAACGC 
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>RXS012 61 - downstream 
TGAAGTTGCCCATACCTTTACCC 



>RXS01807 - upstream 

GCTCACCGAGCTGGACACCAAGCTCCGCGCAGTGCAGGAAGAACACGGCGAGCTGGAAATGCAGTGGCT 
GGAACTCGGCGAGGAAATCGAGGGCTAGTTC 

>RXS01807 

ATGCCGTCGGCAGGCGAGGAGATTTTAGAGCAGCGCGCACAGCTGGAGTTTGATCAGCGCCGCGCCGAT 
GTGGTGATGATCGGCAGCCAGGTGGTTTATGGTTCCGTGGGGCTCAGTGCTGCCATTCCGGTGATGCAC 
AACGAAGGCCTCCGCGTGGTCGCTGTCCCCACCGTGGTGTTAAGTTCCATGCCGCGTTATGCAAGTTCT 
CACCGCCAGCCGATGTCGGACCAATGGCTCGCCGACGCGCTGCAAGACCTGGTGGATCTGGGGATTATC 
GATGAGGTTTCCACCATTTCCACCGGCTATTTTACCTCCGCTTCTCAGGTGCGTGTGGTCGCTGCGTGG 
CTGCAGAAAATCCGCGAAACCCATCCGCATGTGCGCATCGTGGTGGATCCCATCATGGGGGACAGTGAC 
GTGGGAATTTATGTCGCCGACGAGATCGCAACCGCCATCTGCCAGGACTTATGCCCTCTGGCTACCGGA 
ATCATTCCCAATGCTTTCGAGCTCTCCCACATGGTTGGCTCCGGCGATCCGCGCTCGCTGCTCGGCCCG 
TTTGGCGAGTGGATCATCATCACCAGCGCCACTGAAACTGTGGGCACCACCGTCACCCGCATCGTCACC 
CGTGACAGCGTCCAGGAAATCGCCTCCGCCACCGTCGATACCACGGCCAAAGGGGCAGGCGACGTCTAC 
GCCGCAGCATTAATCGCCGCCCTGCATAAAGATTTTTCGCTTATCGACGCCGCCAGCCACGCATCCAAC 
ACCGTCTGCGCCGGCCTGCAGACCAAAGCGCTT 

>RXS01807 - downstream 
TAGGTTTCGTCCGTCTCTGACAG 



>RXS02001 - upstream 

GCGGTTTCGTCATGGATAAGGACTGTGTTCGGGACCATTGCGATACTCGTGTCAAAAGGCGATAGTCCA 
GCATAGACCGTGCT T T ATCGAAGGT GAACCC 

>RXS02001 

ATGCCCGTTATCAATAGTATCGCCAGTTTTTCCGACGAGATGACCCGCTGGCGGCGTCACCTGCATCAA 
AACCCCGAAATCAGCTTTGATTGTGTGGAAACTGCGGCCTTCGTGGCCGAGCAGCTGCGCAGCTTCGGG 
GTGGATGAAATTCACACCGGCATCGCGAAAACCGGTATCATCGCCCTGATTCACGGGCGCGAGGCTGGC 
CCCGTCGTCGGCCTGCGCGCCGATATGGACGCGCTGCCGCTGACCGAGATTACCGGCGTCGACTATGCC 
TCGACCACCCCCGGAAAAATGCACGCCTGCGGCCACGACGGCCACACGACCATGCTGCTGGGCGCCGCC 
AAATATCTGGCCGAGACGCGCAATTTCGCAGGTACCGTCGCGCTGATCTTCCAGCCTGCGGAAGAAAAC 
GGCGGCGGCGCGGGCGTTATGGTCGATGAAGGCGTCCTCGACCGCTTTGCCATCGCCGAAGTCTACGCC 
CTGCACAACCAGCCCGGCCTGCCGCTTGGCCATTTTATGACGACAGCCGGCCCGATCATGGCCGCTGTC 
GACACGTTCGACATCAACATTACCGGACGCGGCGGCCACGGTGCCAAACCGCACCAAACCCGCGACCCC 
ATCGTCGCAGCCGTCGGAATTGTCCAAGCGTTTCAAACGATAGTCAGCCGGAATCACAATCCGGTCGAG 
GACCTTGTCGTGTCGGTCACGCAAATCCACACCGGCAGCGCCGATAATATCATCCCCGAAACCGCCTAT 
ATCAACGGCACTGTCCGCACCTTCAACAAAGACGTGCAGGCCATGGTCATCACGCGGATGGAAGAAATC 
GTCGCGGGCCAAGCTGCAGCCTATGGGGTCGAGGCGACGCTGACCTACAACCGCAACTATCCCGCCACC 
ATTAACGACGCCGCCAAAGCCGCCATCGCTGCCGAAGTCGCGGGCGAGGTCGGCCTCGGGGTCAACCCG 
AACGGCTCGCGCGGGATGGGGGCCGAGGATTTCTCGTATTTCCTCGAAAAGCGCCCGGGTGCCTACCTG 
TTCGTCGGTAATGGCGACAGCGCGGGCCTTCACAACCCCGCCTATAATTTCAACGACGAGGCCGCGCCC 
TACGGCGCATCGTTCTTGGCCCGCATGGCAGAACGCCCCTTGCCGTTAAAGGGC 

>RXS02001 - downstream 
TGATCCATGGCGCTCGAAGATGC 



>RXS02021 - upstream 

TTGGGTCGCCGAGGAGATCTAATCCTGGTTTGAGTTCAGAGTTCACAGGTTTAAGCCTACAAACCTTAG 
T T AAAAC AT GAT GG AAGCGGT CGAT T AAAAA 

>RXS02021 

ATGAGTGAAAACATTCGCGGAGCCCAAGCAGTTGGAATCGCAAATATCGCCATGGACGGGACCATCCTG 
GACACGTGGTACCCAGAACCCCAAATTTTCAACCCGGATCAGTGGGCTGAACGCTACCCATTGGAAGTG 
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GGCACCACACGCCTCGGAGCAAACGAACTCACCCCACGGATGCTGCAGTTGGTAAAACTGGACCAAGAT 
CGCCTCGTCGAACAGGTAGCAGTCCGCACCGTTATCCCCGATCTGTCTCAACCTCCAGTAGACGCGCAC 
GATGTTTACCTGCGCCTCCACCTGCTTTCCCACCGGCTGGTCCGCCCCCACGAAATGCACATGCAAAAC 
ACCTTGGAGCTGCTGTCCGACGTGGTGTGGACAAACAAGGGCCCTTGCCTTCCTGAAAACTTTGAGTGG 
GTGCGTGGTGCTCTGCGGTCCCGCGGACTCATCCACGTCTACTGTGTGGACCGTCTTCCCCGCATGGTC 
GACTATGTGGTTCCCCCTGGAGTCCGCATCTCCGAAGCAGAACGCGTGCGCCTAGGTGCATACCTTGCT 
CCGGGTACCTCTGTGCTGCGTGAAGGTTTCGTGTCTTTCAACTCCGGCACCTTGGGTGCCGCAAAGGTG 
GAAGGCCGCCTGAGTTCCGGTGTGGTCATCGGTGAAGGTTCCGAGATTGGACTGTCTTCTACTATTCAG 
TCCCCGAGAGATGAACAGCGCCGCCGTTTGCCGTTGAGCATCGGCCAAAACTGCAACTTTGGTGTCAGC 
TCCGGAATCATCGGAGTCAGTCTGGGAGACAATTGCGACATCGGAAATAACATTGTCTTGGATGGAGAT 
ACCCCCATTTGGTTCGCAGCCGATGAGGAGTTACGCACTATCGACTCCATCGAAGGCCAAGCAAATTGG 
TCAATCAAGCGTGAATCCGGCTTCCATGAGCCAGTTGCCCGCCTCAAAGCT 

>RXS02021 ~ downstream 
T G ACC CAT TTT C AT AAC C AGT G C 



>RXS02101 - upstream 

GCCATGGAATGCTCCGTTGAACGCAACAGCCTTAAATACAATCCCCTCCTATAAGCCAAGAGTTTTAGT 
GTCGCTGCGCAGGTACTCTACTATCTAATCC 



ATGAGCCGCATTTCAGAACTTCTAAACAATCATGGTGTTGATCTGTCGTGGCAAGAGGCCGCATAT CAG 

GAT T T C C AC G AAC AT C C T GAG CTCTCCGGCTTC G AAT C AG AG AC C G C AG AT C G CAT T C AG AAAT AC C T C 
GAGCGTTTTGATTGTGAGGTGATTCCAAATGTTGGCGGTTACGGCATTCTGGCCGTGTTCCGAAATGGG 
TCGACAGATCCTGGTGCCCCTGTTGCGTTAATGCGCGCAGATTTCGATGGCCTTCCCGTCAAGGAAATC 
ACCGGAGTTCCGTTTGCTTCCACTCGTATGCGTCCGCATGATGGGGCAAATGTCCATGTCATGCACGCA 
TGCGGCCACGATGTCCACGTCACCGCGCTGCTTGGTGCGTGTGCCATTTTAGAT GAGCGTCGCGATGCA 
TGGGAAGGCACGTTCATCGCGTTGTTCCAGCCATCGGAGGAAAACTCCCAAGGCGCTAACAAGATGGTC 
GCCGGCGGTTTAGTTGATCTGATCCCACGCCCTGATGTGTGCTTTGGCCAGCATGTAGTCCCCGGTGCT 
GCAGGAACCGTGATGAGCATGCCTGGCGGTGCTCTCGCTGCCTGCGATTCCATTGAAATCCGCATTCAG 
GGTCGCAGCGCCCATGGTTCCATGCCTCATAATTCCATCGATCCCACTTATGTTGCAGCGATGATTGTC 
GTGCGACTCCAAGGAATCGTGGGCCGCGAGGTTTCTCCAGAGGATTTCGCCGTTATTTCTGTGGGCACC 
CTCCAGTCGGGCAACACCAACAACACCATTCCAGCAAGTGCTCGTTTGGTGTTGAACTGCCGTTTCTAC 
AACGACAAAGTCAAGCACAAGGTCTACCGAGCCATCGAACGTGTTGTCCGTGGTGAATGCCTTGCTTCC 
GGTATTGAGGAAGAACCTGTCATTGAGTACTTCGCCCACGGTGATCTCACCAACAACACCCCTGTTGTC 
TTCGATACTGTGCGCCCTGTCTTCGACGATGTTTTCGGCGAGGATTCTATTGACGCTTACCGGTGGACT 
GCGTCGGAGGATTTCCCCTCCATTCCTAAGGCATTCAACAGCCCTTACCTGTACTGGACGATTGGTGTC 
ACGCCGCGCGATCAGTGGACAGAAGCCGTAGAAAGAGACCGCGTGGCATCGGATGTGCCAGCCAATCAC 
ATGGGAGATTTCCTCCCTGATTATGCGCCGACGATGTCCGCTGCCACCCGCGCAGCCGCAGCCGCGCTG 

CTGACCTACTTGGGAACTAAC 

>RXS02101 - downstream 
TAATCATCTAGTTTTCTGCGACG 



>RXS02157 - upstream 

GGGTGGAATTGGCACGATGGTGCTGCCGGATGTTTTTGATCGGGAGAATTATCCTGAAGGCACCGTTTT 
T AG AAAAGAC GACAAG GAT GG GG AAC T GT AA 

>RXS02157 

ATGAGCACGCTGGAAACTTGGCCACAGGTCATTATTAATACGTACGGCACCCCACCAGTTGAGCTGGTG 
TCCGGCAAGGGCGCAACCGTCACTGATGACCAGGGCAATGTCTACATCGACTTGCTCGCGGGCATCGCA 
GTCAACGCGTTGGGCCACGCCCACCCGGCGATCATCGAGGCGGTCACCAACCAGATCGGCCAACTTGGT 
CACGTCTCAAACTTGTTCGCATCCAGGCCCGTCGTCGAGGTCGCCGAGGAGCTCATCAAGCGTTTTTCG 
CTTGACGACGCCACCCTCGCCGCGCAAACCCGGGTTTTCTTCTGCAACTCGGGCGCCGAAGCAAACGAG 
GCTGCTTTCAAGATTGCACGCTTGACTGGTCGTTCCCGGATTCTGGCTGCAGTTCATGGTTTCCACGGC 
CGCACCATGGGTTCCCTCGCGCTGACTGGCCAGCCAGACAAGCGTGAAGCGTTCCTGCCAATGCCAAGC 
GGTGTGGAGTTCTACCCTTACGGCGACACCGATTACTTGCGCAAAATGGTAGAAACCAACCCAACGGAT 
GTGGCTGCTATCTTCCTCGAGCCAATCCAGGGTGAAACGGGCGTTGTTCCAGCACCTGAAGGATTCCTC 
AAGGCAGTGCGCGAGCTGTGCGATGAGTACGGCATCTTGATGATCACCGAT GAAGTCCAGACTGGCGTT 



Appendix A, page 173 



Attorney Docket No.: BGI-121CP 



GGCCGTACCGGCGATTTCTTTGCACATCAGCACGATGGCGTTGTTCCCGATGTGGTGACCATGGCCAAG 
GGACTTGGCGGCGGTCTTCCCATCGGTGCTTGTTTGGCCACTGGCCGTGCAGCTGAATTGATGACCCCA 
GGCAAGCACGGCACCACTTTCGGTGGCAACCCAGTTGCTTGTGCAGCTGCCAAGGCAGTGCTGTCTGTT 
GTCGATGACGCTTTCTGCGCAGAAGTTGCCCGCAAGGGCGAGCTGTTCAAGGAACTTCTTGCCAAGGTT 
GACGGCGTTGTAGACGTCCGTGGCAGGGGCTTGATGTTGGGCGTGGTGCTGGAGCGCG 

>RXS02157 - downstream 
TAAAGGACTCAAACTTATGACTT 



>RXS02197 

GCCGAACGCATGCGCTTTAGCTTCCCACGCCAGCAGCGCGGCAGGTTCTTGTGCATCGCGGATTTCATT 
CGCCCACGCGAGCAAGCTGTCAAGGACGGCCAAGTGGACGTCATGCCATTCCAGCTGGTCACCATGGGT 
AATCCTATTGCTGATTTCGCCAACGAGTTGTTCGCAGCCAATGAATACCGCGAGTACTTGGAAGTTCAC 
GGCATCGGCGTGCAGCTCACCGAAGCATTGGCCGAGTACTGGCACTCCCGAGTGCGCAGCGAACTCAAG 
CTGAACGACGGTGGATCTGTCGCTGATTTTGATCCAGAAGACAAGACCAAGTTCTTCGACCTGGATTAC 
CGCGGCGCCCGCTTCTCCTTTGGTTACGGTTCTTGCCCTGATCTGGAAGACCGCGCAAAGCTGGTGGAA 
TTGCTCGAGCCAGGCCGTATCGGCGTGGAGTTGTCCGAGGAACTCCAGCTGCACCCAGAGCAGTCCACA 
GACGCGTTTGTGCTCTACCACCCAGAGGCAAAGTACTTTAACGTC 

>RXS02197 - downstream 
TAACACCTTTGAGAGGGAAAACT 



>RXS02234 - upstream 

ACCCAGAGGCCGCTGCCGGCCCAAATGATGCAAGCCCCCTGTTTGACCAGTTTGTTGAGCTGATGGATG 
CAGACGCTCAGAAGAAAGGCGCATAAATAAC 

>RXS02 234 

ATGCCAAAGCGTTCAGATATTAACCACGTCCTCGTCATCGGTTCCGGCCCCATCGTCATTGGCCAGGCA 
TGTGAATTCGACTACTCCGGCACCCAGGCTTGCCGCGTGCTGAAGGAAGAGGGACTGCGCGTCACCCTC 
ATCAACTCCAACCCAGCAACGATCATGACCGACCCAGAAATGGCTGACCACACCTACGTGGAGCCAATC 
GAGCCGGAATACATCGACT^AGATTTTCGCTAAGGAAATCGAGCAGGGCCACCCAATCGACGCCGTCCTG 
GCAACCCTTGGTGGCCAGACTGCACTTAACGCAGCTATCCAGCTGGATCGCCTCGGCATCCTGGAAAAG 
TACGGCGTTGAACTCATCGGTGCAGACATCGATGCCATTGAGCGCGGCGAAGATCGCCAGAAGTTCAAG 
GATATTGTCACCACCATCGGTGGCGAATCCGCGCGTTCCCGCGTCTGCCACAACATGGAAGAAGTCCAC 
GAGACTGTCGCAGAACTCGGCCTTCCAGTAGTCGTGCGTCCATCCTTCACTATGGGTGGCCTGGGCTCC 
GGTCTTGCATACAACACCGAAGACCTTGAGCGCATCGCTGGTGGCGGACTTGCTGCATCTCCTGAAGCA 
AACGTCTTGATCGAAGAATCCATCCTTGGTTGGAAGGAATTCGAGCTCGAGCTCATGCGCGATACCGCA 
GACAACGTTGTGGTTATCTGCTCCATTGAAAACGTCGACGCACTGGGCGTGCACACCGGCGACTCTGTC 
ACCGTGGCACCTGCCCTGACCCTGACTGACCGTGAATTCCAGAAGATGCGCGATCAGGGTATCGCCATC 
ATCCGCGAGGTCGGCGTGGACACCGGTGGATGTAACATCCAGTTCGCCATCAACCCAGTTGATGGCCGC 
ATCATCACCATTGAGATGAACCCACGTGTGTCTCGTTCCTCCGCTCTGGCATCCAAGGCAACGGGCTTC 

C C AAT T G C C AAG AT G G C T G C C AAG C T GGC T AT C G GAT AC AC C C T G GAT G AGAT C AC C AAC GAC AT C AC T 
GGTGAAACCCCAGCTGCGTTTGAGCCCACCATCGACTACGTCGTGGTCAAGGCCCCACGCTTTGCTTTC 
GAGAAGTTTGTCGGCGCTGATGACACTTTGACCACCACCATGAAGTCCGTCGGTGAGGTCATGTCCCTG 
GGCCGCAACTACATTGCAGCACTGAACAAGGCACTGCGTTCCCTGGAAACCAAGCAGCAGGGTTTCTGG 
ACCAAGCCTGATGAGTTCTTCGCAGGGGAGCGCGCTACCGATAAGGCAGCTGTTCTGGAAGATCTCAAG 
CGCCCAACCGAAGGCCGCCTCTACGACGTTGAGCTGGCAATGCGCCTTGGCGCAAGCGTGGAAGAACTC 
TACGAAGCATCTTCTATTGATCCTTGGTTCCTCGCCGAGCTTGAAGCTCTCGTGCAGTTCCGCCAGAAG 
CTCGTTGACGCACCATTCCTAAACGAAGATCTCCTGCGCGAAGCAAAGTTCATGGGTCTGTCCGACCTG 
CAGATCGCAGCCCTTCGCCCAGAGTTCGCTGGCGAAGACGGCGTACGCACCTTGCGTCTGTCCCTAGGC 
ATCCGCCCAGTATTCAAGACTGTGGATACCTGTGCAGCAGAGTTTGAAGCTAAGACTCCGTACCACTAC 
TCCGCATACGAGCTGGATCCAGCAGCTGAGTCTGAGGTCGCACCACAGACTGAGCGTGAAAAGGTCCTG 
ATCTTGGGCTCCGGTCCAAACCGCATCGGCCAGGGCATCGAGTTCGACTACTCCTGTGTTCACGCAGCT 
CTTGAGCTCTCCCGCGTCGGCTACGAAACTGTCATGGTCAACTGCAACCCAGAGACCGTGTCCACCGAC 
TACGACACCGCTGACCGCCTGTACTTCGAGCCACTGACCTTCGAAGACGTCATGGAGGTCTACCACGCT 
GAGGCGCAGTCCGGCACCGTCGCAGGTGTTATCGTCCAGCTTGGTGGCCAGACTCCTCTGGGCTTGGCA 
GATCGTTTGAAGAAGGCTGGCGTCCCTGTCATTGGTACCTCCCCAGAGGCAATCGACATGGCTGAGGAC 
CGTGGCGAGTTCGGTGCACTGCTGAACCGCGAGCAGCTTCCTGCTCCAGCATTCGGCACCGCAACCTCT 
TTCGAAGAGGCTCGCACAGTAGCCGATGAGAT CAGCTACCCAGTGCTGGTTCGCCCTTCCTACGTCTTG 
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GGTGGCCGTGGCATGGAGATTGTCTACGATGAGGCTTCCCTCGAGGATTACATCAACCGCGCAACTGAG 
TTGTCTTCTGACCACCCAGTGCTGGTTGACCGCTTCCTAGACAACGCTATTGAGATCGACGTCGACGCA 
CTGTGCGACGGCGACGAGGTCTACCTGGCAGGCGTCATGGAGCACATCGAGGAAGCCGGCATTCACTCC 
GGTGACTCCGCATGTGCACTTCCTCCAATGACTTTGGGCGCACAGGACATCGAGAAGGTCCGCGAAGCA 
ACCAAGAAGCTGGCTCTGGGCATCGGTGTACAGGGCCTGATGAACGTCCAGTACGCACTCAAGGACGAC 
ATCCTCTACGTCATCGAGGCAAACCCACGTGCATCCCGCACCGTGCCGTTCGTCTCCAAGGCAACGGGC 
GTCAACCTGGCCAAGGCAGCATCCCGTATCGCAGTGGGCGCCACCATCAAGGATCTCCAAGATGAGGGC 
ATGATTCCTACCGAGTACGACGGCGGCTCCTTGCCACTGGACGCTCCAATCGCTGTGAAGGAAGCAGTG 
TTGCCGTTCAACCGCTTCCGTCGCCCAGATGGAAAGACCCTGGACACCCTGCTTTCCCCAGAGATGAAG 
TCCACTGGCGAGGTCATGGGCTTGGCCAACAACTTCGGCGCTGCATATGCAAAGGCTGAAGCTGGCGCG 
TTTGGTGCATTGCCAACCGAAGGCACCGTCTTCGTGACCGTGGCTAACCGCGACAAGCGCACCCTGATC 
CTGCCAATCCAGCGCCTGGCGTTGATGGGCTACT^AGATCCTCGCCACCGAAGGCACCGCAGGCATGCTG 
CGCCGCAACGGCATTGAGTGTGAAGTTGTGCTCAAGGCTTCCGACATCCGCGAAGGTGTAGAGGGCAAG 
TCCATCGTGGATCGTATCCGCGAAGGCGAAGTTGACCTCATCCTCAACACCCCAGCTGGTTCTGCTGGC 
GCTCGCCACGATGGCTACGATATCCGCGCAGCAGCAGTGACCGTGGGTGTTCCGCTGATCACCACTGTT 
CAGGGTGTCACCGCAGCTGTCCAGGGCATAGAGGCCCTGCGTGAGGGCGTTGTCAGCGTCCGCGCGCTG 
C AGG AAC T C G AC C ACG C AG T C AAG G C T 

>RXS02234 - downstream 
TAAGCCCTATGACATTCGGCGAG 



>RXS02262 - upstream 

GCACCAATTTCGGACCTGAAATCCCCGAGGAAACCGTGCCCGACGCCGTGCAGGTGGGCGTCGATAAGC 
AAAAAATCGCTGATACTCGAAAGGCCTCAAA 

>RXS02262 

ATGACCGCAACCTACACCACTGAAACCGCCATCAATTTCTTGTTCTTGAGCGAACCGGACATGATCGCG 
GCCGGAGTCAAAGACGTCGCGCAATGCGTCGATGTCATGGAGGAAACGCTCGTGCTCTTGGCGCAGGGC 
GACTACAAAATGGCCGGTTTGAACTCCAACTCGCATGGCGCGATGATCACCTTCCCGGAAAACCCAGAA 
TTTGAAGGCATGCCCAAGGACGGCCCCGACCGCCGATTCATGGCGATGCCCGCATACCTCGGCGGGCGA 
TTCAAAAACACCGGCGTGAAGTGGTACGGATCCAACGCGGAAAACAAGGCCTCAGGCTTGCCTCGCTCG 
ATCCACACCTTCGTCCTCAACGACACGGTCACCGGTGCACCGAAGGCCATCATGTCCGCGAACCTGCTG 
TCCGCCTACCGCACCGGCGCGGTTCCCGGCGTGGGCGTGAAGCACTTAGCGGTCGCCGACGCGACAACC 
TTGGCTGTCGTCGGACCTGGTGTCATGGCGAAAACCATCACCGAAGCGTGCATCGCAGAGCGCCCAGGA 
ATCACCACCATCAAGATCAAGGGACGCAGCGAACGCGGCATCAACGCCTTTGCAACATGGGCGTTGGAA 
AAATTCCCCGAGATCGAAGTGGTCGCCGTCGGATCTGAAGAAGACGTGGTCAAAGACGCCGACATCGTC 
ATCGCCGCCACCACCACGGACGCCGCCGGCTCCTCCGCCTTCCCATACTTCAAAAAAGAATGGCTCAAG 
CCGGGCGCATTGCTGCTGCTTCCAGCCGCCGGTCGCTTCGACGACGCTTATTTGCTTGACGACGCCCGC 
CTCGTTGTTGACTACATGGGGCTCTACGAAGCCTGGGCAGAAGAATACGGCCCACAGGCCTACCAACTA 
CTCGGCATTCCAGGAACCCACTGGTACGACCTGGCGCTGCAAGGAAAACTCGACCTTGCAAAGATTTCC 
CAGATTGGCGATATCTGCTCCGGCAAGCTACCCGGACGCACCAACGAT GAGGAAATCATCCTCTATTCC 
GTCGGCGGCATGCCAGTAGT^AGACGTCGCCTGGGCAACCCAAGTGTATGAAAACGCCCTGGAAAAAGGC 
GTCGGCACCACATTGAACCTGTGGGAATCACCCGCACTGGCT 

>RXS022 62 - downstream 
T GAGAGAAGAAACAACAAT GAAA 



>RXSQ2299 - upstream 

ACGCGGGGGTTGTTGCCGGATCGAAATATTCCTTTCCTTGTCATCTCACGCTATGATTTCTAAAACTTG 
C AG G AC AA CC C C CAT AAG G AC AC C AC AG G AC 

>RXS02299 

ATGCTGCGCACCATCCTCGGAAGTAAGATTCACCGAGCCACTGTCACTCAAGCTGATCTAGATTATGTT 
GGCTCTGTAACCATCGACGCCGACCTGGTTCACGCCGCCGGATTGATCGAAGGCGAAAAAGTTGCCATC 
GTAGACATCACCAACGGCGCTCGTCTGGAAACTTATGTCATTGTGGGCGACGCCGGAACGGGCAATATT 
TGCATCAATGGTGCCGCTGCACACCTTATTAATCCTGGCGATCTTGTGATCATCATGAGCTACCTTCAG 
GCAACTGATGCGGAAGCCAAGGCGTATGAGCCAAAGATTGTGCACGTGGACGCCGACAACCGCATCGTT 
GCGCTCGGCAACGATCTTGCGGAAGCACTACCTGGATCCGGGCTTTTGACGTCGAGAAGCATT 
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>RXS02299 - downstream 
TAGCGTTTTAGCTCGCCAATATT 

>RXS02315 - upstream 

CGTTTGGAAACGCTTGCTGCCAGCAAAGATAGGCGTGATTGGTGGTTTGAGCGCGTGCGTGAATCGTAT 
CC G TAC CTGGAGAC GAT CTAGACTGTTGTGC 

>RXS02315 

ATGTCCAGCACGCCAGCTCAAGATCTTGCCCGCGCCGTTATTGATTCCCTCGCACCACACGTCACTGAC 
GTGGTGTTATGCCCAGGATCCAGGAACTCACCGTTGTCGCTTGAGTTGCTGGCGCGGCAGGATCTGCGT 
GTCCATGTGCGTATCGACGAGCGCAGCGCCTCATTTTTGGCGCTGTCCCTAGCGCGTACCCAGGCCCGG 
CCGGTGGCTGTGGTGATGACCTCCGGCACGGCTGTAGCTAACTGCCTGCCTGCTGTTGCTGAAGCTGCG 
CATGCCCATATCCCGTTGATTGTGCTCTCTGCTGACCGTCCTGCACATTTGGTGGGAACGGGGGCGAGC 
CAAACGATTAACCAGACCGGTATTTTTGGTGATCTTGCACCGACGGTCGGTATCACTGAGCTGGATCAG 
GTAGCGCAGATTGCTGAAAGCCTTGCTCAGGGGGCTTCCCAGATTCCGCGTCATTTCAATCTTGCACTT 
GATGTTCCTTTGGTTGCTCCTGAACTGCCAGAGCTTCATGGTGAGGCAGTTGGAGCATCATGGACGCAT 
CGCTGGATCAACCACGGTGAGGTGACCGTGGACCTGGGGGAGCACACCCTCGTGATTGCCGGTGATGAA 
GCATGGGAAGTGGAAGGGCTGGAAGATGTGCCCACCATCGCTGAACCTACTGCACCAAAGCCTTATAAT 
CCGGTGCACCCACTGGCTGCTGAAATCTTGCTGAAGGAGCAGGTCTCCGCGGAAGGCTATGTGGTAAAC 
ACCAGGCCTGATCATGTGATCGTGGTGGGACACCCCACGCTGCACCGCGGAGTGTTGAAGTTGATGTCA 
GATCCTGGCATTAAATTAACTGTGCTTTCACGCACCGATATCATCACTGATCCCGGCCGCCATGCCGAT 
CAGGTGGGCAGCACAGTGAAAGTCACCGGCACCCAGGAAAAGCAGTGGCTAAAGATCTGTTCGGCAGCA 
TCAGAACTTGCGGCCGATGGTGTGCGTGACGTCCTGGACAACCAAGAATTCGGTTTCACCGGCCTCCAT 
GTTGCCGCAGCCGTGGCGGATACCTTAGGCACCGGCGATACTCTCTTTGCTGCAGCATCCAACTCAATC 
CGTGACCTCTCCCTGGTGGGTATGCCTTTTGATGGCGTGGATACCTTCTCCCCACGAGGTGTCGCAGGC 
ATTGATGGTTCTGTTGCTCAAGCAATCGGCACTTCACTTGCTGTGCAGTCCCGCCACCCCGATGAAATC 
CGCGCGCCACGCACTGTGGCCCTTCTGGGCGATCTGTCGTTCCTTCACGATATTGGCGGACTGCTCATC 
GGCCCTGATGAACCACGCCCAGAAAACCTCACCATCGTGGTCTCCAACGACAACGGTGGCGGAATCTTC 
GAACTCCTAGAAACCGGCGCAGATGGTCTCCGCCCCAACTTCGAGCGTGCTTTCGGTACCCCACACGAC 
GCGTCCATCGCGGATCTCTGCGCAGGCTACGGCATTGAACACCAAGTGGTAGACAACCTCCAAGACCTC 
AT CAT CGCGCTAGTT GAT AC C AC C G AA G TAT C C G GAT T C AC CAT T AT T G AAG CTTCGACCGTCC GAG AT 
ACCCGCCGTGCACAACAGCAAGCTCTCATGGACACGGTGCAC 

>RXS02315 - downstream 
TAAATGGAGTGGTACCAAGTGCG 



>RXS02319 - upstream 

ATGTGGGTGAGATAACCGACCGTGATGTCGCCCTAGCAAAAGTCATCGACGCCCACGCCAAGACCTTGG 
CC ATT TCGGCAGAGGCT TAAGGT TAAAGAT T 

>RXS02319 

ATGAGCAACTACAGCACCGACAACCCTTTTGATCCCACCCAATGGGCCACCGTTCCAGGTTTTGAAGAA 
TTCACCGACATCACCTACCACCGCCACGTGGGCACCACCCGCGCCGATGGCATCGTGCGCATCGCCTTC 
GACCGCCCCGAAGTTCGCAATGCTTTCCGCCCCCACACCGTCGACGAGCTTTACCAAGCCCTCGACCAC 
GCGCGCCGGACCCCAGATGTTGGAACCATCCTGCTCACCGGCAACGGCCCCAGCGAAAAAGACGGTGGC 
TGGGCGTTCTGCTCCGGCGGCGACCAACGCATCCGCGGGCGCTCCGGCTACCAATACGCCACCGAACAC 
GCGCGCGACGATGCCACCGCTGATGTCTTCACGGTAGATATTGCCCGCACCAAAGTTGAAGGCGGACGC 
C T C C AC AT T T T G G AAGT C C AACG C C T C AT CC G C AC CAT G C C T AAAG T T G T CAT CGCAG TAG T CAACGGC 
TGGGCAGCCGGCGGTGGGCACTCCCTCCATGTCGTTTGCGACCTCACCATCGCTTCCCGCCAAGAAGCA 
CGCTTCAAGCAAACCGACGCTGACGTGGGATCCTTCGACGCTGGCTACGGCTCCGCCTACCTAGCGAAA 
ATGGTCGGACAGAAAAACGCCCGCGAAATCTTCTTCCTCGGACGCACCTACGACGCCGAACGCATGCAA 
CAAATGGGCGCAGTCAACATCGTGGCCGACCACGGCGACCTAGAAAAAGAAGCCATCCAAGCAGCCCGC 
GAAATCAACACCAAATCCCCCACCGGGCAACGCATGCTGAAATTCGCCTTCAATCTCACCGACGATGGC 
CTCATGGGACAACAAGTCTTCGCCGGCGAAGCCACCCGCCTGGCCTACATGACGGATGAAGCCGTAGAG 
GGTAAGGAAGCATTCCTAGAAAAGCGCGAACCCAACTGGAATGAATTCCCTTACTACTAC 

>RXS02319 - downstream 
TAGTGAGTTCATGGGGTCCTAAA 
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>RXS02550 - upstream 

GATCTTAGGCAGCCGTGGGATTACACCCTTTTAGAGCTAGAACAGTAAAAATTCACCCAATAGCTTTCA 
ACTACGCACACAAAGTGGCAACATTGAGCGG 

>RXS02550 

GTGACTACAGACAAGCGCAAAACCTCTAAGACCACCGACACCGCCAACAAGGCTGTGGGCGCGGATCAG 
GCAGCGCGTCCCACTCGGCGAACAACTCGCCGCATCTTCGATCAGTCGGAGAAGATGAAGGACGTGCTG 
TACGAGATCCGTGGCCCGGTGGCCGCGGAGGCGGAACGCATGGAGCTTGATGGGCATAACATCTTAAAG 
CTCAACACGGGAAATCCAGCCGTGTTCGGATTCGATGCCCCCGACGTGATTATGCGTGACATGATCGCC 
AACCTTCCAACTTCCCAAGGGTATTCCACCTCCAAAGGCATTATTCCGGCCCGGCGAGCAGTGGTCACC 
CGCTACGAAGTTGTGCCCGGATTCCCCCACTTCGATGTTGATGATGTGTTCTTAGGCAACGGTGTCTCA 
GAACTAATCACCATGACCACCCAAGCACTCCTCAACGACGGCGATGAAGTTCTTATCCCCGCACCGGAC 
TACCCACTGTGGACTGCCGCAACCTCCCTGGCTGGTGGTAAGCCTGTGCACTACCTCTGTGATGAGGAA 
G AT G AC TG GAAC C CAT C CAT C G AAG ACAT C AAG T CC AAAATC T C AG AGAAAAC C AAAGC T AT T G T GG T G 
ATCAACCCCAACAACCCCACGGGAGCTGTCTACCCGCGCCGGGTGTTGGAACAAATCGTCGAGATTGCA 
CGCGAGCAT GACCTGCTGATTTTGGCCGATGAAATCTACGACCGCATTCTCTACGATGATGCCGAGCAC 
ATCAGCCTGGCAACCCTTGCACCAGATCTCCTTTGCATCACATACAACGGTCTATCCAAGGCATACCGC 
G T C GC AG GAT AC C GAG C T GG C T G GAT G G TAT T GAC T G G AC C AAAG C AAT AC GC AC G T G GAT T TAT T GAG 
GGCCTCGAACTCCTCGCAGGCACTCGACTCTGCCCAAATGTCCCAGCTCAGCACGCTATTCAGGTAGCT 
CTGGGTGGACGCCAGTCCATCTACGACCTCACTGGCGAACACGGCCGACTCCTGGAACAGCGCAACATG 
GCATGGACGAAACTCAACGAAATCCCAGGTGTCAGCTGTGTGAAACCAATGGGAGCTCTATACGCGTTC 
CCCT^AGCTCGACCCCAACGTGTACGAAATCCACGACGACACCCAACTCATGCTGGATCTTCTCCGTGCC 
GAGAAAATCCTCATGGTTCAGGGCACTGGCTTCAACTGGCCACATCACGATCACTTCCGAGTGGTCACC 
CTGCCATGGGCATCCCAGTTGGAAAACGCAATTGAGCGCCTGGGTAACTTCCTGTCCACTTACAAGCAG 

>RXS02550 - downstream 
TAGTAGTTGTTAGGATTCACCAC 



>RXS02556 - upstream 

TGCCATCATATTAAGGCCAAATTGCTTGGATCCTGGGATTTATTTAATTAGATTAAATCCGTAGAAATT 
AGCCCATGAAGCATGGAAAGGCGAAAACCCC 

>RXS02556 

TTGATCGTTTCCACCCAGCCCATTACTGATCGCAGCGCACTCTCGGCAGAACACGCAGAGGTGATCAAA 
GCAACGCTTCCTCTCGTGGGCGGCAAGATTAATGAGAT CACGCCGGTTTTCTACAACAAGATGTTTGCG 
GCTCACCCAGAATTGATCGCTAACACCTTCAACCGTGGCAATCAGAAGCAAGGCGATCAGCAGAAGGCG 
CTGGCGGCTTCGATTGCAACGTTTGCCACCATGCTCGTTACTCCTGATGCTCCTGACCCAGTTCAGCTG 
CTGTCCCGCATTGGCCACAAGCACGTGTCCCTCGGCATTACTGCTGATCAGTACGACATTGTTCACGAG 
CACCTGTTCGCCGCAATCGTTGAGGTTTTGGGAGCGGAAACTGTCACCGCACCTGTCGCTGAAGCCTGG 
GATGCTGTCTACTGGATCATGGCAAATGTGCTGATCGGTTTTGAGAACAACCTTTATGCTTCCAACGAT 
CTGGAGCCTGGCGACGTCTTCCGCGAAGTCACCGTGACCGCGAAGAAGCAGCTCAGCGCAACCGTCTGG 
GAATACACCCTGGCAGGTGAGCTGGTTGCCCCAGAGCCAGGTCAGTACACCTCCATCGGAGTAGTGCTT 
GACGACGGCGCCCGCCAGCTGCGCCAGTACAGCTTGCTCGGCGGCTCCGACACCGAGTACCGCATTGCG 
GTTGAGGATAACGGCGAGGTTTCTGGATTCCTGCGTGATCGCGTATCCGTTGGTGACAAGATTGAAGCC 
ACCATCGCGGCCGGCGACCTGGTTCTTAACAAGGACACCAATCCAGTTGTGCTGATTTCCCAGGGCATC 
GGCTCCACCCCAATGGTGGGCATGCTCGCAGGTATGAACCCTGAACGTGACGTTGTGGTTTTGCATGCT 
GACCAGGCCGAGTCCACCTACGCGCAGGTGGAGGAAGTGCAGGGGCTCGTCGAAAAGCTCCCTAAGGCT 
GCGTTTGAAATCTTCTACCGCGACAACGACCAGTGGCTCGAGGTCGCTGGCCGCATTCCATCAGGTGCG 
TCCGTGTACCTGTGCGGTGGCGTGGAATTCTTGAAGAACGTGCGTGAGCAGATCGAGGCGCTCGATGAG 
CAGCCTCGCGACGTAAACTTCGAGCTCTTCGCACCAAACGACTGGCTGATTTCC 

>RXS02556 - downstream 
TAAGCCCACACCCCAGAACTTCC 



>RXS02560 - upstream 

TTGGGGCAAGCCAGCTAACGCATTTCTTGTGGAAACCGCAGACATTGAGGCCGCCCACGCGGAACTTCT 
AAGAGCAGTGGAATGAAATAATCCGGTGCTG 

>RXS025 60 
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AT G C AG GG C AAC T C G C T T AAT C T G G C AG ACAAC AG C G AG AG AAAG AAG C C CAT G C C G T C AC C AG G AG AA 
CTTTTAGCCGCCCGCTACGGACAACCTGCAACCTGGACGCCACCGCAGTGGAATGAGACGCTTGATGTC 
ATTCACCAGCATCGATCAGTTCGCAGGTGGTTGGATAAACCGGTTGATGATGACACCATCCGCACCATT 
ATTTCCGCCGCACAATCGGCTGGAACCTCTTCCAATAAGCAGGTCATTTCTGTCATCGTGGTTAAAGAT 
CCTGAGCTGAGGAAAGGCCTCGCGGGGATCACTCGCCAGATGTTTCCGCACCTTGAGCAGGTTCCCGCG 
GTGCTGATTTGGTTGATTGATTATTCCCGAATCAGTGCGGTGGCAGCCAGAGAAGATCTCCCAACAGGG 
GCTCTTGATTATCTCGATGAGGCCGCGTGGGGGTTCCTCGACGCCGGAATCGCAGCTCAAAACGCTGCA 
ATTGCTGCGGAGTCACTTGGATTGGGAACGCTCTATTTGGGTTCGGTGCGCAACGATGCGGAAGCCGTG 
CACAAATTGCTTGGCCTTCCACCTGAGATCGTGCCTGTCGTGGGCTTGGAAATGGGGCATGCGGATCCG 
CCTGAACCTGCCGGT^ATTAAACCTCCCCTGCCACAAGAAGCCATTGTTCACTGGGATACCTACACCGAG 
AAAAACCTCGAACTTATCGATTCCTACGACCGCGCCCTCGACACTTACTATTCTCGCTACGGCCAGCAC 
CAGCTCTGGTCGAAGCAGACGGCGCATAGGGCGGCGTCGAAAAGCTTTTCAAAAACCAACAGGCAGTTC 
CTTAGGGGCGTGTTTGAGCGCGCCGGGTTTGGGCTGAGA 

>RXS02560 - downstream 
TAAAAGCATGATTATGGACGCCT 



>RXS02565 - upstream 

G G AAAT T C GAT AC AG T G CG AT G AC G C GAT AT T AG AAAG AAAAAG A T G C G C T T T AC G AC GAAAC C C T C AC 
CCTCCTTCAGGAACTTATCCGCAACGCCTGC 

>RXS02565 

GTGAATGATCTAACCCCAGATTCAGGTCAGGAAATTAGAAACGCGGAAAGCCTAGAACGTTTCTTTGAA 
GGAACCCCCAACGTTAAAAT CACCAAGCTGGAACCGCATCCGGGCCGGACCTCAATTATCGTGACTGTT 
CCAGGCAGCGATCCAGATGCTGAGCCTTTAACACTGCTTGGACATACTGATGTTGTGCCTGTTGATCTG 
CCTAAATGGACTAAAGATCCATTCGGTGCGGAGATTTCGGATGGACAGATTTGGGGTAGAGGGTCCGTC 
GATATGCTCTTTATTACCGCAACCCAAGCGGCCGTCACCCGTCAAGTAGCCCGTGAAGGCGGCCTGCGT 
GGCACGCTGACATTCGTTGGCGTTGCTGATGAGGAAGCCCGCGGCGGACTCGGAGCGAAGTGGCTTTCC 
GAAGAACACCAAAACCTCTTCAGCTGGAAAAACTGCCTCTCCGAATCCGGTGGATCGCACCTTCCAGTC 
CACGACGGCAGCGACGCAGTAGTAATTAACGTTGGAGAAAAAGGTGCAGCTCAACGTCGTATTCACGTC 
AATGGCGATGCTGGTCATGGTTCCATTCCTTTCGACCGTGACAGCGCTATTGTCAAGATCGGTGAAGTC 
GCCCGCCGAATCGCTGCCGCCGATCTGAAGGTAGCCAAGGACGATATCTGGCAAGGCTTCGTCCAAGCG 
CACCGTTTCGACCCAGAAACGGAGCAGGCGCTTCTTAGCGGGACCTCCCCTGAGGCCTACGCAGAGTTC 
GGCGGACTCTCCCGCTTCGCCCACGCGGTGTCTCATCTCACGATCGCCCAAACTGTGGTTCGTGCAGGT 
CAAGCCATCAATGTATTGCCATCGCATGCGTACTTGGAACTGGATATCCGTACCCTTCCAGGCCAAACC 
AATGACTATGTTGATGACACCCTGCGTGCTGCTCTGGGCGATCTTGCCGATGAAGTAGAAATCGAACAC 
CTCATCTCTGAAGAAGCAACGGTGAGCCCAACTGATTCCAGGTTGTATAACACCTTGGAAAAAGTTCTT 
GGTGATTTCTTCCCCGATGCGCCTGTGGTCCCAATTATTTCCTCTGGTGGCTCTGACCTGCGCTTTGGT 
CGTCGACTAGGCGGTGTTGGTTATGGTTTTGCAGTTCATGCACGTGAACGAACTTTGGCGGAAGCAATG 
GGGCAACTTCACTCCCATGACGAGGCGCTGTACCTGGAAGATCTTGAACTGACTGTTCGGGGTTATGAC 
TCCGTCGTGCGTGAATTCCTAGGC 

>RXS025 65 - downstream 
T AAAAAC AT GAAGC AGGAGT CTT 



>RXS02908 - upstream 

GCCAACGAGGGTTGGTTTACCACCTCTGATTCAGGTGAACTCCACGACGGGATTCTCACCGTGACTGGT 
CGCGTGGATACCCGTCATTGATTCCGGTGGA 

>RXS02908 

TTGAAGTTGCACCCAGAGGTACTGGAACGTGCCATCGCAGATATTAAAGGTGTCACCGCGGCGTGTGTT 
GTGGGTATTCCCGATCCCCGATTAGGCCAAGCAATTGTGGCCGCGTACTCCGGATCGATCAGTCCGTCT 
GAAGTTATTGAAGGCCTCGACGATCTACCTCGTTGGCAGCTTCCCAAACGGCTGAAGCATCTGGAATCT 
TTGCCCAGCATTGGTCCTGGAAAAGCTGATCGACGTGCTATCGCGAAGCTGTTT 

RXS02 908 - downstream 
TAGTCTTCATTCTTGCTGGCTGC 
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>RXS02937 - upstream 

GCTACCGCGAAGAACTGTACTAGTTCTTCCATCAGCACCCGCAGTTGTCTTTGCAAGAGTTCGAAACAT 
CCAACGCATTGGTGACACCGGTGTTGTCGCG 

>RXS02937 

GTGATCAGCAATGGGGAAGGTCCGGTTGTTGCGCTTCGTGGCGACATTGATGCGTTGCCCATGGCGGAG 
CGATCCGGCAAAGAATACGCAGCAACCGGAGTGACACAGGTGGATAACACCACCGGTCAAGAAACTCCG 
GTGGCGCATACCTGTGGCCACGATGTGCATATTTCATCACTGTTGGGTGCGGTGCAGGCGTTCAATTCT 
CATCGGGAATTGTGGAACGGAACGTTGATGGCCGTTTTCCAGCCAGCGGAAGAGACGGCAGCTGGTGCG 
AGGATGATGGCGGATCAGGACAACGCGCCGGGAAATCACTCTCCAGCGTTCGCGCCAGATATGCAGCCA 
ACTCTTGATCGTGGTGTGGAAGCGCTGGTTGTAGCTGCTTCTGCGTGGCTAGTAAAA 

>RXS02937 - downstream 
TAATTGGCTAATGAATCCTTTTC 



>RXS02970 - upstream 

AACCGACAAAACAGCCGTTCACGTGCTAAAGCAGCTCGGCTTGATCTAGGGTGAGGTGAGTTATTTAAA 
GAC T T C AT AAT AT T T T GG G GAG T GAACT GG T 

>RXS02970 

TTGGCATTGAAGGGTTACACCAACTTTGACGGTGAATTCATCGAATTCGGATCTGTGCAAGCAAAAGAA 
GAGGAAAAACGGGCATTCGACAACGATCGCGCGCACGTTTTCCACTCCTGGTCCGCGCAGGACAAAATC 
AGCCCCAAAGTATGGGCAGCTGCCGAAGGTTCCACGCTGTACGACTTCGACGGCAACGCCTTCATCGAC 
ATGGGTTCCCAACTTGTCTCGGCAAACTTAGGCCACAACAACCCTCGATTAGTTGAGGCGATCCAGCGC 
CAAGCAGCCCGGTTGACCAACATCAACCCGGCCTTCGGCAATGATGTGCGCTCTGATGTTGCTGCAAAG 
ATCGTGTCGATGGCCCGTGGCGAATTCTCCCACGTGTTTTTCACCAACGGCGGCGCCGACGCCATCGAG 
CACTCCATCCGCATGGCTCGCCTGCACACCGGACGCAACAAAATTCTGTCCGCATACCGCAGCTACCAC 
GGCGCAACCGGATCCGCGATGATGCTCACCGGCGAACACCGCCGCCTGGGCAACCCCACCACCGACCCA 
GATATCTACCACTTCTGGGCACCATTCCTGCACCACTCCTCATTCTTTGCCACCACCCAAGAAGAAGAA 
TGCGAACGCGCACTCAAGCACTTGGAAGATGTCATCGCGTTTGAAGGTGCTGGCATGATCGCAGCGATC 
GTCCTGGAGCCAGTGGTGGGATCATCAGGAATCATCCTGCCACCAGCAGGTTACTTAAATGGCGTGCGC 
GAACTTTGCAACAAGCACGGCATCCTCTTCATCGCCGACGAAGTCATGGTCGGATTCGGACGCACCGGA 
AAACTGTTTGCTTACGAGCATGCTGGCGACGATTTCCAGCCAGACATGAT CACCTTCGCCAAGGGTGTT 
AACGCAGGTTACGCCCCACTCGGTGGCATCGTGATGACCCAATCAATCCGCGATACCTTCGGATCAGAG 
GCATACTCCGGCGGACTCACCTACTCCGGACACCCACTTGCAGTAGCACCCGCCAAGGCAGCGCTGGAG 
ATTTACGCGGAAGGAGAGATCATTCCACGCGTAGCTCGACTTGGCGCTGAACTGATCGAACCTCGCCTT 
CGTGAACTAGCGGAAGAAAACGTAGCGATCGCTGACGTGCGGGGCATCGGATTCTTCTGGGCAGTGGAG 
TTCAATGCAGACGCCACTGCCATGGCTGCCGGTGCTGCAGAATTCAAGGAACGCGGCGTGTGGCCGATG 
ATCTCCGGCAACCGATTCCACATCGCGCCGCCGCTGACCACCACTGATGACGAATTGGTAGCACTGCTG 
GACGCGGTGGAAGCTGCAGCCCAAGCTGTCGAGCTGACCTTCGCTGGGGCGTTGTTC 

>RXS02970 - downstream 
TAAGTTTTCTAGATAACAAGGCC 



>RXS03003 - upstream 

TCGATGATCTGGGCTCCCCAGGTGGTGCGGCTAAGCTTGGACCACAAGATTTTGATCACCCAATGATCG 
CTGCGCTGCCGCCTCAGGCATAATCTAACGC 

>RXS03003 

ATGACCTCTCGCACCCCGCTTGTTTCTGTTCTTCCTGATTTTCCGTGGGATTCGCTCGCTTCCGCAAAA 
GCCAAAGCTGCGTCTCACCCGGATGGGATCGTGAATCTTTCTGTTGGCACTCCGGTTGATCCGGTCGCG 
CCCAGCATTCAGATCGCGTTGGCAGAAGCAGCGGGGTTTTCGGGTTACCCTCAAACCATCGGCACCCCG 
GAACTCCGCGCAGCCATCAGGGGCGCGCTTGAGCGGCGCTACAACATGACAAAGCTTGTCGACGCCTCC 
CTCCTCCCCGTCGTGGGTACCAAGGAGGCAATTGCCCTTCTTCCATTCGCGTTGGGTATTTCCGGCACC 
GTTGTCATCCCAGAGATTGCGTACCCAACCTACGAAGTCGCTGTCGTGGCCGCAGGATGCACCGTGTTG 
CGTTCTGATTCGCTGTTTAAGCTCGGCCCGCAGATCCCGTCGATGATGTTTATCAACTCACCATCCAAC 
CCCACAGGCAAGGTTCTGGGCATCCCACACTTGCGCAAGGTTGTGAAGTGGGCGCAGGAAAACAACGTG 
ATCCTCGCAGCTGATGAATGCTACTTGGGTCTTGGCTGGGACGATGAAAACCCACCGATCTCAATTTTG 
GATCCACGTGTCTGCGATGGCGACCACACCAACTTGATCGCCATTCACTCGCTG 
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>RXS03026 - upstream 

GTTGGCGGCGCAGTATCGTGAGGTGCGGGACCTCGAGCGGGGAATCCCAAACTAGCATCCCGAACTAGC 
C C C C C AACAACAAT T AGAAAT GGAAC CT AAA 

>RXS03026 

ATGCCTGGAAAAATTCTCCTTCTCAACGGCCCAAACCTGAACATGCTGGGCAAACGCGAGCCTGACATT 
TACGGACACGACACCTTGGAAGACGTCGTCGCGCTGGCAACCGCTGAGGCTGCGAAACACGGCCTTGAG 
GTTGAGGCGCTGCAGAGCAATCACCAAGGTGAGCTAATCGATGCGCTGCACAACGCTCGCGGGACCCAC 
ATCGGTTGCGTGATTAACCCCGGCGGCCTGACTACACTTCGGTGGCGCTTTTGGATGCTG 

>RXS03026 - downstream 
TGAAGGCGTCTGAGCTTCCTACC 



>RXS03074 - upstream 

TTTGTGGGCAATCTGGTTTTTTCGTAATTGTGTGGGATGAATCTCTTAAAAATTCACATTTAGCAGGAC 
AAGCATACTGTTTTAGTTCTATGCTGTGGGC 

>RXS03074 

ATGACTCAAAGTGCTCCAGAATTCATTGCCACCGCAGACCTCGTAGACATCATCGGCGACAACGCGCAA 
TCATGCGACACTCAGTTTCAAAACCTTGGAGGTGCCACAGAATTCCACGGAATAATAACCACCGTGAAA 
TGCTTCCAAGACAACGCCCTCCTGAAATCCATCCTGAGCGAGGATAATCCTGGGGGAGTGCTGGTTATC 
GATGGCGACGCATCCGTGCACACCGCGCTAGTTGGCGACATCATTGCAGGACTTGGAAAAGATCATGGT 
TGGTCCGGAGTAATTGTCAACGGAGCAATTCGAGACTCCGCAGTCATCGGCACCATGACCTTTGGTTGT 
AAAGCCCTTGGAACCAACCCGCGGAAATCCACTAAAACTGGTTCCGGCGAACGAGACGTAGTGGTATCG 
ATTGGTGGCATTGACTTCATTCCTGGTCATTACGTCTACGCGGACTCTGACGGAATTATCGTCACCGAG 
GCGCCAATTAAGCAG 

>RXS03074 - downstream 
TAATTTGTTTTGACGACGCAGTA 



>RXS03112 - upstream 

GTGAGCACGCAATTTCTTTGCTGCTGTCTACTGCTCGCCAGATCCTGCTGCTGATGCGACGCTGCGTGA 
GGGCGAGTGGAAGCGGTCTTCTTTCAACGGT 

>RXS03112 

GTGGAAATTTTCGGAAAAACTGTCGGTATCGTCGGTTTTGGCCACATTGGTCAGTTGTTTGCTCAGCGT 
CTTGCTGCGTTTGAGACCACCATTGTTGCTTACGATCCTTACGCTAACCCTGCTCGTGCGGCTCAGCTG 
AACGTTGAGTTGGTTGAGTTGGATGAGCTGATGAGCCGTTCTGACTTTGTCACCATTCACCTTCCTAAG 
ACCAAGGAAACTGCTGGCATGTTTGATGCGCACCTCCTTGCTAAGTCCAAGAAGGGCCAGATCATCATC 
AACGCTGCTCGTGGTGGCCTTGTTGATGAGCAGGCTTTGGCTGATGCGATTGAGTCCGGTCACATTCGT 
GGCGCTGGTTTCGATGTGTACTCCACCGAGCCTTGCACTGATTCTCCTTTGTTCAAGTTGCCTCAGGTT 
GTTGTGACTCCTCACTTGGGTGCTTCTACTGAAGAGGCTCAAGATCGTGCGGGTACTGACATTGCTGAT 
TCTGTGCTCAAGGCGCTGGCT 



>RXS03158 - upstream 

CAAAGCTCACCGAAGGCACCAACGCCAAGTTGGTTGTTGACAACACCTTGGCATCCCCATACCTGCAGC 
AGCCACTAAAACTCGGCGCACACGCAAGTCC 

>RXS03158 

TTGCACTCCACCACCAAGTACATCGAAGGACACTCCGACGTTGTTGGCGGCCTTGTGGGTACCAACGAC 
C AG G AAAT G G AC G AAG AAC TGCTGTTCATG C AG G GCGGCATCG G AC C GAT C C CAT C AG T T T T C GAT G C A 
TACCTGACCGCCCGTGGCCTCAAGACCCTTGCAGTGCGCATGGATCGCCACTGCGACAACGCAGAAAAG 
ATCGCGGAATTCCTGGACTCCCGCCCAGAGGTCTCCACCGTGCTCTACCCAGGTCTGAAG7VACCACCCA 
GGCCACGAAGTCGCAGCGAAGCAGATGAAGCGCTTCGGCGGCATGATCTCCGTCCGTTTCGCAGGCGGC 
GAAGAAGCAGCTAAGAAGTTCTGTACCTCCACCAAACTGATCTGTCTGGCCGAGTCCCTCGGTGGCGTG 
GAATCCCTCCTGGAGCACCCAGCAACCATGACCCACCAGTCAGCTGCCGGCTCTCAGCTCGAGGTTCCC 
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CGCGACCTCGTGCGCATCTCCATTGGTATTGAAGACATTGAAGACCTGCTCGCAGATGTCGAGCAGGCC 
CTCAATAACCTT 

>RXS03158 - downstream 
TAGAAACT AT T TGGCGGCAAGCA 

>RXS03159 - upstream 

AGGGGCTAGTTTTACACAAAAGTGGACAGCTTGGTCTATCATTGCCAGAAGACCGGTCCTTTTAGGGCC 
ATAGAAT T C TGAT T ACAG GAG T T GAT C TAC C 

>RXS03159 

TTGTCTTTTGACCCAAACACCCAGGGTTTCTCCACTGCATCGATTCACGCTGGGTATGAGCCAGACGAC 
TACTACGGTTCGATTAACACCCCAATCTATGCCTCCACCACCTTCGCGCAGAACGCTCCAAACGAACTG 
CGCAAAGGCTACGAGTACACCCGTGTGGGCAACCCCACCATCGTGGCATTAGAGCAGACCGTCGCAGCA 
CTCGAAGGCGCAAAGTATGGCCGCGCATTCTCCTCCGGCATGGCTGCAACCGACATCCTGTTCCGCATC 
ATCCTCAAGCCGGGCGATCACATCGTCCTCGGCAACGATGCTTACGGCGGAACCTACCGCCTGATCGAC 
ACCGTATTCACCGCATGGGGCGTCGAATACACCGTTGTTGATACCTCCGTCGTGGAAGAGGTCAAGGCA 
G C GAT C AAG G AC AAC AC C AAG C T GAT C T G G G T G G AAAC C C C AAC C AAC CC AG C AC T T G G C A T C ACC G AC 
ATCGAAGCAGTAGCAAAGCTCACCGAAGGCACCAACGCCAAGTTGGTTGTTGACAACACCTTGGCATCC 
CCATACCTGCAGCAGCCACTAAAACTCGGCGCACACGCAAGTCCTTGCACTCCACCACCAAGTACATCG 
AAGGACACTCCGACGTTGTTGGCGGCCTTGTGGGTACCAACGACCAGGAAATGGACGAAGAACTGCTGT 
TCATGCAGGGCGGCATCGGACCGATCCCATCAGTTTTCGATGCATACC 

>RXS03159 - downstream 
TGACCGCCCGTGGCCTCAAGACC 



>RXS03183 

GAAGCCGAAGCAACCGCAGGCAAATTCGAAGTACAGCCCCTCGTAGGTAAAGACGGCGTCGGCGTATCC 
ACCCTTGGTGGCTACAACAACGGCATCAACGTCAACTCCGAAAACAAGGCAACCGCCCGCGACTTCATC 
GAATTCATCATCAACGAAGAGAACCAAACCTGGTTCGCGGACAACTCCTTCCCACCAGTTCTGGCATCC 
ATCTACGATGATGAGTCCCTTGTTGAGCAGTACCCATACCTGCCAGCACTGAAGGAATCCCTGGAAAAC 
GCAGCACCACGCCCAGTGTCTCCTTTCTACCCAGCCATCTCCAAGGCAATCCAGGACAACGCCTACGCA 
GCGCTTAACGGCAACGTCGACGTTGACCAGGCAACCACCGATATGAAGGCAGCGATCGAAAACGCTTCC 
AGC 

>RXS03183 - downstream 
TAGTTCGGTAATTTAGTTCATTC 



>RXS03205 

TGATTCCGGCATTCCCACGCAGTTGGTGGAGGGCAGCTGGTTTGAACCGGTTCGCGGGCGCACCTTTGA 
CCGCATCATCGCCAACCCGCCGTTCGTGGTGGGACCACCGGAAATTGGGCATGTGTACCGCGATTCCGG 
CATGGATCTAGACGGCGCGACCGCGTTGGTGGTCAAAGAAGCCTGCGCGCATCTCAACCCTGGTGGCAC 
CGCTCACCTGCTCGGCGCATGGGTGCATTCCGCGGATCAATCGTGGCAGCAGCGCGTTGCAGAATGGTT 
GCCGGATAACGGTTATGTTGCTTGGGTTATTGAGCGCGACGCCGTGAGCCCCGCGCAGTATGTGGGCAC 
GTGGCTTAGTGATGAGTCCCTCGATCTGCGTAGCCCCGAGGCAGCAGCACGCACCACCGCGTGGCTTAA 
CCACTTTGAAAAAGCCAAGGTTCAAGGCGTTGGTTTTGGTTTCATCGCCATCCAACGTCTGGAGGAAGA 
CGAGGCGGATGAGAAATCCGATATCTTGGCTGAATCCATGACCCAGTACTTCGAGGATCCTCTCGGCCC 
TGAAATTGAGGAGTACTTCACCCGCACCGCATGGCTTCGTGAACAAACTCGCGATTCCATTCTGAGCTC 
CCGCTTCAAAGTTCGCCCTGGCGTGGCCCGGGAACAAATCAGCCTGGCCGATGCGGAAGAAGGCATGGG 
CTTTAGTCCTGTCACGTTGAGGCTCACCCGCACCGATGGTCCTCGTTGGTCCCATGATGTTGATGAGCA 
TGTGGCTTCCATCGTCGCAGGACTTAACCCACATGGACTCCCCTTTGAAGAAATCCTGGAAATGTACGC 
GATGGCTCAAGGTATCGAGGGAGAATCCCTGCACAACGGCGCCATTGCGGCGTTGGTGGATCTCATCCG 
CCACGGATTGGTGTTGCCCGCTGATCTTCTCGATTCT 

>RXS03205 - downstream: 
TAAATAAGGACTGATTGTGAAAGCCGTTTT 



>RXS03223 
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TCCAGAGCCAGTGCGTATTGCTATTGCAGAGGCACTGGGTTTGATGTGCGCGGAAGAGGTTCAAGCTAG 
TCGTGCTTTGCCGGGTTTCGCGCAAGCAGCGATTGATGGTTATGCGGTTCGAGCAGTCGATGTCGGCGG 
CGAGAAGTCGTTTAGCCAGCAACTGCCGGTTGCTCCTCCGGAAAAATCCCTGCCCGTGGTGGGTGAAGT 
AGCTGCGGGTTCTCAGCAGCCGTTGCGCCTGCAGCCTAAACAAGCAGTCATGGTCCACACCGGTGCGCC 
ACTGCCGATGCTTGCGGATGCGGTGCTGCCCATGGCGTGGTCAGATCGTGGCCGCAAACGAGTAACCGC 
GCAGCGACCTGTGCGCTCTGGCGAGTTTGTGCGCAAAGAAGGCGATGACATCCAACCGGGAGACATCGC 
AGTCAGCGCCGGCGCGGTCTTAGGCCCTGCCCAAATTGGTTTGCTCGCAGCTGTTGGTCGCTCCT^AAGT 
GTTGGTGTACCCACGCCCACGCATGTCGGTTATCTCCGTAGGCGCTG7\ACTTGTTGATATTGATCGCCA 
GCCAGGCCTCGGCCAGGTTTATGATGTCAATTCCTATTCTCTGGCTGCCGCCGGTAGGGAAGCGGGCGC 
AGATGTGTACCGCTACGGCATTGCTGCCGGTGAACCTCGTCGCATCAAAGAGATCATTGAATCCCAGAT 
GCTGCGCTCGGAAATCATCGTCATCACCGGAGCTGTTGGCGGTGCTGGTTCAGCTGGCGTGCGCCAGGT 
TCTCAACGAGCTAGGCGATATCGACACCGAACGCGTCGCAATGCACCCCGGTTCTGTCCAAGGATTCGG 
TCTGCTCGGCGAGAACAAGATTCCATGCTTCCTTCTGCCTTCCAATCCGGTGGCGTCGTTAGTTATTTT 
TGAAACCTTCGTCCGCCCGGTCGTGCGCATGAGCCTGGGCAAGAGCAATGCGGCGCGCCGGGTTGTTCG 
AGCTCGAGCGCTCAACCACGTTGTGTCTGTGGCGGGTCGAAAAGGTTTCATCAGGTCCAGGCTCATGCG 
CGATGCAGAAACCCAGGACTACCTCGTGGAGGCTTTGGGTGGTGCAACGGGCGCACCATCGCACCTATT 
GGCAGGATTGTCCGAAGCAAACGGTATGATCCGCATTCCAGAAGATGTCACAGAAATCCGACCGGGAGA 
TGTCGTGGACGTGATCTTCCTTGCCCAAGGTCGA 

>RXS03223 - downstream 
TAGTTCGATGCGTAATGCACCGTCAGGTCC 



>RXC00128 - upstream 

CCATTTTCCGTTTGGTCTTGCCTAAAGAACCGCATGGAAATTATCGTGAAGCACCGATCCCGTTGATCG 
CTCCAGAGACACCGTGGGAAGGGGAGCAGCA 

>RXC00128 

GTGAGTAAAATTTCGACGAAACTGAAGGCCCTCACCGCGGTGCTGTCTGTGACCACTCTGGTGGCTGGG 
TGTTCCACGCTTCCGCAGAACACGGATCCGCAAGTGCTGCGCTCATTTTCCGGGTCCCAAAGCACACAA 
GAGATAGCAGGGCCGACCCCGAATCAAGATCCGGATTTGTTGATCCGCGGCTTCTTCAGCGCAGGTGCG 
TATCCGACTCAGCAGTATGAAGCGGCGAAGGCGTATCTGACGGAAGGGACGCGCAGCACG TGGAATCCG 
GCTGCGTCGACTCGTATTTTGGATCGCATTGATCTGAACACTCTGCCAGGTTCGACGAATGCGGAACGA 
ACGATTGCGATCCGTGGAACGCAGGTCGGAACGTTGCTCAGCGGTGGCGTGTATCAGCCGGAGAATGCG 
GAGTTTGAAGCTGAGATCACGATGCGTCGGGAAGATGGGGAGTGGCGTATCGATGCTTTGCCGGACGGG 
ATTTTATTAGAGAGAAACGATCTGCGGAACCATTACACTCCGCACGATGTGTATTTCTTTGATCCTTCT 
GGCCAGGTGTTGGTGGGGGATCGGCGTTGGTTGTTCAATGAGTCGCAGTCGATGTCCACGGTGCTGATG 
GCCCTTCTGGTTAATGGTCCTTCGCCGGCAATTTCTCCTGGTGTGGTCAAT CAGCTGTCCACGGATGCG 
TCGTTCGTGGGGTTCAATGATGGGGAGTATCAGTTCACTGGTTTGGGAAATTTGGATGATGATGCGCGT 
TTGCGTTTCGCCGCCCAGGCCGTGTGGACGTTGGCGCATGCTGATGTCGCAGGCCCCTACACTTTGGTC 
GCTGACGGCGCGCCGTTGCTGTCGGAGTTCCCAACGCTCACCACCGATGACCTCGCCGAATACAACCCA 
GAGGCTTACACCAACACGGTGTCCACGTTGTTTGCGTTGCAGGATGGATCGTTGTCGAGGGTCAGTTCC 
GGCAATGTGAGTCCACTACAGGGCATTTGGAGCGGTGGAGATATCGATTCTGCAGCGATTTCCTCCTCC 
GCCAATGTGGTGGCAGCGGTACGCCACGAAAACAACGAGGCAGTGCTTACTGTTGGCTCCATGGAAGGC 
GTGACTTCAGATGCGTTGAGGAGTGAAACGATCACTCGTCCCACCTTTGAATACGCGTCGAGTGGGTTG 
TGGGCTGTGGTGGATGGGGAGACGCCTGTCCGAGTCGCACGATCGGCAACAACCGGTGAGCTCGTCCAG 
ACGGAGGCGGAGATTGTGCTGCCAAGGGATGTGACGGGTCCGATCTCTGAATTCCAACTGTCACGAACT 
GGGGTCCGGGCCGCCATGATCATTGAAGGCAAGGTGTACGTGGGCGTCGTAACGCGTCCTGGTCCGGGC 
GAGCGGCGCGTGACAAATATCACGGAGGTGGCGCCGAGCTTGGGCGAGGCGGCGCTGTCGATCAACTGG 
CGCCCAGACGGCATTTTGCTTGTGGGCACGTCAATTCCAGAGACGCCGCTGTGGCGCGTCGAGCAGGAC 
GGATCGGCGATTTCGTCGATGCCGAGCGGGAATCTCAGCGCGCCGGTGGTGGCGGTGGCAAGTTCCGCG 
ACGACGGTCTACGTCACTGATTCGCATGCGATGCTTCAGCTGCCGACTGCCGATAATGATATTTGGCGC 
GAGGTGCCCGGTTTGCTGGGCACGCGTGCGGCGCCGGTGGTTGCGTAC 

>RXC00128 - downstream 
TGATGGAGCTGTTCTTCCCGCGC 
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>RXC00152 - upstream 

GTCATTGATATCCAAGGCACGACCGCGATTGTATGGAAAGAAGCCTAAATTTTTAACAATCAAATAGTA 
CTGGCCATTCCCAACTAAAACTGGAGTAACG 

>RXC00152 

ATGACAGGACTAATCCTCGCCATAGTTTTCCTGGTCTTTGTCGCCGTCGTGGTGATCAAGTCCATAGCC 
CTGATTCCCCAGGGTGAAGCCGCCGTCATTGAACGCCTTGGTAGCTACACCCGCACCGTTTCAGGTGGC 
CTGACCCTGCTGGTTCCATTCGTGGACCGAGTACGCGCAAGGATCGACACCCGTGAGCGCGTGGTCTCA 
TTCCCACCGCAGGCTGTTATTACCCAAGACAACCTGACCGTGGCCATCGATATCGTGGTGACCTTCCAA 
ATCAACGAACCAGAGCGCGCCATCTACGGCGTGGACAACTACATCGTCGGTGTGGAGCAGATTTCTGTA 
GCAACACTTCGAGACGTTGTCGGTGGCATGACCCTGGAAG7VAACCCTCACTTCACGTGACGTGATCAAC 
CGCCGCCTCCGTGGCGAGCTCGATGCAGCAACCACCAAATGGGGCCTGCGCATCAGCCGTGTGGAACTA 
AAGGCAATTGATCCGCCACCATCCATCCAGCAATCGATGGAAAAGCAGATGAAGGCAGACCGTGAAAAG 
CGCGCCACCATTTTGACCGCAGAAGGTCAGCGCGAAGCCGACATCAAAACTGCCGAAGGTGAAAAGCAA 
G CC AAG AT C C T C C AAG C T GAG G G T G AAAAG C AC G C AT C CAT C C T G AAC G C AG AAG C AG AAC G C C AAG C G 
ATGATCCTGCGCGCCGAAGGTGAACGCGCAGCACGCTACCTCCAGGCGCAGGGTGAAGCCCGAGCAATC 
CAAAAGGTCAACGCAGCAATCAAGTCTGCCAAGTTGACCCCAGAGGTTCTTGCTTATCAATACCTCGAA 
AAGCTTCCTAAGATCGCAGAGGGCAACGCCTCCAAGATGTGGGTCATCCCAAGCCAGTTCTCCGATTCT 
CTGGAAGGTTTTGCGAAGCAGTTCGGCGCAAAGGATGCAGAAGGTGTCTTCCGCTACGAACCAAACACC 
GTGGATGAAGAAACCCGCGACATCGCAAACGCCGACAACGTGGAAGACTGGTTCTCCACCGAATCAGAC 
CCTGAAATCGCAGCAGCAGTCGCCGCAGCAAACGCCGTGGCCAACAAGCCAGTCGATCCAGAACCCGGT 
GAGATCCTTTCCAAGAAGACCGCACGACGCGTTGAACCTGAAGCAGTATTGGAGGCTTTGCAAAACGGA 
ACCACTACACAACCTGAGGTTGAGGCAGCACCTCCTACCGCAAACTTCGCCCAAGAATTCCCTGCACCA 
C AG G C AAAC C C T G AAG AT T AC T C C G AC C AAC AC C G AG AG AAT C C T T AC G G AAAC 

>RXC00152 - downstream 
TAATCAGGCATAAGAAAAGGCGG 



>RXC00164 - upstream 

CTGCTTTGCGGGAGGTTATGAAATGAGTGGGGAGACGTCGAAAAGCATGCGCTTTCCGTTGGCCAGCCT 
GCCGCAAGTGCGGCGCGAGGTGGCCCGGCAG 

>RXC00164 

GTGGGTCGTATTCCGCGGGCGAAGTGGTGGTTTTTAGGCGCGCTGGTGTTGCTGAGTGCGGGCGCTTAT 
GCGTCGGTGCTGGTGCCGCAGGTGCTGGGGCGGATTGTGGATCTGGTGTCCGATGGCGCGCAGATGCGT 
GATTTTGTTGAGCTCAGTGTGATTCTCATTGCGGTGGCAATTGCCGGCGCGGTGCTCAGTGCGTGCGGG 
TTCTATGTGGTGTCGCGGATTTCTGAGAAGATTATCGCCAATTTGAGGGAAGATATGGTGGGCACCGCG 
CTTGGGTTGCCCACGCACCAGGTGGAAGATGCGGGCTCTGGCGATTTGGTGAGCCGCTCCACCGATGAT 
GTCTCCGAGCTATCCGCAGCGGTGACAGAGACCGTCCCGATTTTAAGTTCCTCACTGTTTACCATTGCC 
GCGACGATCATTGCGCTGTTTTCTTTGGACTGGCAATTTGTGCTCATTCCTGTCGTGGTGGCGCCGGTG 
TACTACTTCGCGTCCAAGCACTATTTGAGCAAGGCGCCGGATCGGTATGCGGCAGAACGCGCGGCGATG 
GCGGAGCGTGCGCGAAAGGTACTTGAGGCTATTCGCGGGCGTGCAACTGTGCGGGCGTATTCCATGGAA 
GATGCCATGCATAATCAGATTGATCAGGCGTCGTGGTCTGTGGTGGTCAAGGGTATTCGTGCGCGCACC 
ACCATGTTGATTTTGAACATGTGGATGCTGTTTGCGGAATTCCTCATGCTCGCGGTCGCGTTGGTGATC 
GGCTACAAGCTGGTCATTGATAATGCGCTGACGATCGGCGCGGTTACCGGTGCCGTGCTGATGATTATT 
CGTCTGCGTGGCCCGATGAATATGTTCATGCGCGTGCTCGACACCATTCAATCCGGCTATGCGTCGCTG 
GCGCGCATCGTGGGAGTTGTTGCGGATCCGCCGATTCCTGTGCCCGACAGCGGTGTGAAAGCACCTCAG 
GGCAAAGTGGAATTGCGCAACGTCAGCTTTAGCTATGGCGATTCCTGGGCGGTGAAAGACATCGACATC 
ACGATCAATTCCGGCGAAACTGTCGCGCTCGTGGGCGCATCTGGCGCAGGTAAGACGACGGTCGCCGCC 
TTGCTGGCGGGCTTGCGGGTGCCAGATCAAGGGCAAGTGCTTGTCGACGACTTCCCCGTCTCTCACCTC 
TCTGACCGCGAGCGTATCGCCCGCTTGGCCATGGTCAGCCAGGAGGTTCATGTTTTCTCCGGCACGCTG 
CGCCAGGATCTCACCTTGGCTAAACCAGATGCCTCCGATGAGGAATTAGCGCATGCTCTTGGGCAAGTT 
AATGCCCTTGACTGGTTGGAGAGTCTTCCAGAAGGACTGGACACGGTCGTTGGTGCGCGAGGAATCCAG 
CTAGAACCAGTGGTGGCTCAGCAGTTGGCGTTGGCCCGGGTGTTGTTGCTCAATCCGGCGATCGTCATC 
ATGGATGAAGCCACGGCAGAAGCAGGATCGGCGGGTGCCAGCGCACTGGAAGAGGCTGCAGATGCAGTG 
AGCAAGAACCGTTCCGCATTGGTGGTGGCGCACCGGTTGGATCAGGCATCGCGGGCTGATCAGATTCTG 
GTGATGGATAAGGGGGAGGTTGTGGAATCCGGTACTCACCAGGAGTTATTGGATCACGGGGGTATTTAT 
CAGCGTCTGTGGACTGCGTGGAGTGTCGGAAGA 
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>RXC00164 - downstream 
TAGTTGACTGTTCAATGCGTTGA 



>RXC00416 

CTGGCGTCTTACTTAAGCCCAACTGCGCTGGTGGTTGCGGTGTTGGCTATTCCGCTGTCTGCGACCCGC 
CTGTATTTGGACGGAATCAGCGTTGACCAGGGCTTTAGAACTCAGTTTTTAACCCGCATGGCTGACGAT 
ATCGGCTTGTCGGACATGAACTACATCGATATGCCTACCTTCTACCCTGCTGGATGGT TCTGGCTCGGT 
GGTCGCTTGGCCAATCTTTTGGGGCTGCCCGGTTGGGAAGCTTTCCAGCCATGGGCAATTGTGTCCATG 
GCAGTTGCTGCTTCTGTGTTAGTTCCAGTGTGGCAGCGCATCACCGGTTCCCTGCCGGTGGCAACAGGC 
ATTGCGTTGGTGACAACCTGCATTATCTTGGCGATGAATTCCGAAGAGCCCTACGCTGCAATCGTTGCG 
ATGGGTATTCCAGCGATGCTCGTGCTGGCTTCCCGCATTGCCAAGGGCGATAAGTTTGCGCTTGCCGGC 
GGCATTATTTACTTGGGTGTTTCGGCTACTTTCTATACTTTGTTCACCGGTGCTATCGCGCTTTCTGCG 
GTCGCGGTGTGCATCGTGGTGGCGGCTATTGTGCAGCGCTCCATCAAACCACTGCTGTGGCTTGCAGTG 
CTGGGTGGTGGATCCATTGTCATTGCGTTGATTTCTTGGGGTCCTTACCTTCTGGCCTCCATCAACGGA 
GCGGAGCGCTCTGGCGATTCCGCAACACACTACCTGCCTCTTGAAGGCACCCAATTCCCGGTTCCTTTC 
TTGGCATCAAGCGTTGTGGGACTGTTGTGTCTTGTTGGCCTGATCTATTTGGTGGTGCGTTTCCACAAC 
AATGAGGTGCGCGCGATGTGGGTCGGCATCGCAGTGTTTTATGCCTGGATGGGCATGTCCATGGCGATC 
ACGCTTTTGGGCAACACGTTGCTTGGATTCCGTCTTGATACGGTGCTGGTGCTTATTTTTGCCACGGCT 
GGAGTGTTGGGCATTGCAGATTTCCGCCTTGCCAGTGTGTATCAGCTCTACCCCACCCAAATCACAGAG 
CGCACGGCCACCCATCTGACCAATCTAATTGTGGTCCTCGTGCTGCTTGGCGGCCTCTACTACGCGCAA 
GATCTGCCGCAGAAGAACGCACGAGCTATCGATCTGGCCTATACCGATACTGATGGCTACGGCGAGCGC 
GCGGATCTGTATCCGGCCGGAGCTGCACGTTATTACAAGGACATCAACGATCATCTGCTTGATCAAGGA 
TTCGAGCCTTCCGAAACTGTCGTGCTGACAGACGAACTCGATTTCATGTCCTACTACCCTTATCGCGGA 
TACCAAGCTTTTACTTCCCACTACGCCAACCCGCTTGGTGAGTTCGGAAACAGGAACGCATTCATCGAA 
GATCTCGCGATCCGAAGCTGGGATGAGTTGGCTGATCCTCAACAATTCAGCGACGCCTTGAACACCTCT 
CCATGGACGATCCCTGAGGTGTTCATCTTCCGTGGCTCCATCGATGATCCTGACGCCGGTTGGAAATAC 
GACGTGGCTGAAGATCTGTACCCGAACAATCCAAACGTGCGCTTCCGCGGCGTGTACTTTAACCCGGAG 
TCATTTGATCAGATGTGGCAGACCAAGCAAGTGGGACCTTTCGTGGTGGTAACGCACAATGAG 

>RXC00416 - downstream 
TAATTCCTCACCAAACGACCCAA 

>RXC00540 - upstream 

TCTCCCTATCTAAGGGCTGGCTAGGTTTGACCAGTGGCAACAGTTACACTTGTGCTCGTAAAACATTGT 
CCTCCCCATTTCTTGAGTAAGGGAAAATACC 

>RXC00540 

GTGGCCCGTGTAGTTGTCAATGTCATGCCTAAGGCTGAGATTCTGGATCCCCAGGGGCAGGCGGTACAC 
CGCGCCCTCGGACGTATCGGAGTTTCTGGCGTTTCCGATGTCCGTCAGGGAAAGCGCTTCGAGCTTGAG 
GTAGATGATTCCGTCACCGAAGCTGACCTAAAGAAAATTGCTGAAACCCTCCTCGCAAACACCGTCATC 
GAAGACTTCGATGTGGTGGGAGTTGAGGTCGCGAAG 

>RXC0054 0 - downstream 
TGAGCGCCAAAATCGGTGTCATT 



>RXC00552 - upstream 

CCGCCAACAAGGCAGCAAAGCTCGATCCAATTGACGCCTTGCGTTATGAGTAAAAGCCTCGTTTTTAAG 
GTAGCCACACATCGCACTAGACTGAAGAACT 

>RXC00552 

GTGGCTACCTCAAAAATTCTTCTTTATTACGCATTCACCCCGCTCTCTGACCCTA7VAGCGGTTCAGCTG 
TGGCAGCGTGAGCTCTGCGAGTCACTGAATCTTCGTGGCCGCATCCTGATCTCCACTCACGGCATCAAT 
GGAACCGTGGGCGGAGATATTGATGATTGCAAGGCGTACATTAAAAAGACCCGCGAGTACCCAGGTTTC 
AACCGCATGCAGTTTAAGTGGTCCGAGGGTGGCGCTGAGGATTTCCCAAAGCTCAGTGTCAAAGTCCGC 
GATGAGATCGTTGCCTTCGGCGCTCCAGATGAGCTCAAAGTGGATGAAAACGGCGTCGTCGGTGGCGGC 
GTTCACCTGAAACCACAGCAGGTCAATGAGCTTGTGGAAGCCCGTGGCGATGAAGTTGTGTTCTTTGAC 
GGCCGCAACGCAATGGAAGCCCAGATCGGCAAGTTCAAGGACGCTGTTGTCCCTGACGTAGAAACCACT 
CAT GAT T T CAT C G C AG AAAT T G AGT C T GG AAAAT AC G AC GAT C T C AAAGAC AAG CCTGTGGT C ACC T AC 
TGCACCGGCGGAATTCGTTGTGAGATCCTGAGTTCACTCATGATCAACCGTGGTTTCAAAGAGGTCTAC 
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CAAATCGATGGCGGCATCGTTCGCTACGGCGAGCAGTTTGGCAACAAGGGCCTGTGGGAAGGCTCCCTC 
TACGTTTTCGATAAGCGCATGCATATGGAATTCGGCGAGGATTACAAAGAGGTCGGACACTGCATCCAT 
TGCGATACTCCCACCAACAAATTTGAGCACTGCCTCAACGAAGATGATTGCCGCGAGCTCGTGTTGATG 
TGCCCTGATTGCTTCGCCAATGTTGAGACCCGTCATTGCAAGCGCGAACGCTGTGCAGCAATTGCTGCG 
GATTTCGCTGAGCAAGGAATTGATCCGCTCGTTACTTCT 

>RXC00552 - downstream 
TAAAAAGGGTATGGTGGCTGGGT 

>RXC00560 - upstream 

AAGGACGACTTCTGGGGAGCGGTGTGGATTCTCACGGGGATTCTCATGCGGATTATCAGACATATGGAC 
ACTTTAACGGTTCGTACTAGGCTGATGCTTC 

>RXC00560 

ATGAGGATTGATCCGCTGGAAACCCGGCAAGCCGTATTGGCCGTCAAAGACTGGATTGAAGGGGAGGGA 
GACGTCAAAAAGCCTGGTCGTGCGGCACTTGCCGCCGCAACTCGCCTGAGCGTCCGACTGCTCGCGCAA 
CACGCGCCGGGAAACAGCGTGGAGGTGCGGGTACCCCCATTTGTTGCGGTGCAATGCATAGAGGGGCCA 
AAACATACACGCGGCACACCACCCAACGTGGTGGAGACCGACGCCAAGACCTGGTTACGCTTAGCACCT 
GGGCAAACCACATTTGATGCAGAATTTGAAAGCGGAAAAATTAGCGCATCAGGTACCCGAGCCAAAGAG 
ATTGCGGACTGGTTACCAGTGGTCAAACTT 

>RXC00560 - downstream 
TAGATTTCCTAATGCTCATTAGT 



>RXC00657 - upstream 

GTGCGGATCGGGTATCCGCGCTACACTTAGAGGTGTTAGAGATCATGAGTTTCCACGAACTGTAACGCA 
G GAT T C AC C AAT C AAT G AAAG G T C G AC C G AC 

>RXC00657 

ATGAGCACTGAAGACATTGTCGTCGTAGCAGTAGATGGCTCGGACGCCTCAAAACAAGCTGTTCGGTGG 
GCTGCAAATACCGCCAACAAACGTGGCATTCCACTTCGCTTGGCTTCCAGCTACACCATGCCTCAGTTC 
CTCTACGCAGAGGGAATGGTTCCACCACAAGAGCTTTTCGATGACCTCCAGGCCGAAGCCCTGGAAAAG 
ATTAACGAAGCCCGTGACATCGCCCATGAGGTAGCGCCAGAAATCAAGATCGGGCACACCATCGCTGAA 
GGCAGTCCCATCGACATGCTGTTGGAAATGTCTCCCGATGCCACAATGATCGTCATGGGTTCCCGCGGA 
CTCGGCGGACTCTCCGGAATGGTCATGGGCTCCGTCTCCGGTGCAGTGGTCAGCCACGCAAAGTGTCCA 
GTCGTTGTTGTCCGTGAAGACAGCGCAGTCAACGAAGACAGCAAGTACGGCCCAGTCGTCGTCGGTGTG 
GATGGCTCCGAAGTCTCCCAACAGGCAACCGAATACGCATTTGCGGAAGCTGAAGCTCGTGGCGCCGAA 
CTCGTTGCAGTTCACACCTGGATGGACATGCAGGTACAGGCATCACTTGCAGGTCTTGCAGCTGCTCAA 
CAGCAGTGGGATGAAGTGGAACGTCAGCAAACCGACATGCTGATCGAACGCCTCGCACCACTGGTGGAA 
AAG T AC C C AAG T G T AAC C G T C AAG AAGAT CAT C AC C C GT GAC C G C C C AG T T C GC G C AC T T G C AG AAG C A 
TCTGAAAACGCGCAGCTCCTAGTCGTTGGTTCCCATGGTCGTGGCGGATTTAAGGGCATGCTCCTTGGC 
TCCACCTCCCGCGCACTGCTGCAATCCGCACCGTGCCCAATGATGGTGGTTCGCCCACCTGAGAAGATT 
AAGAAG 

>RXC00657 - downstream 
TAGTTTCTTTTAAGTTTCGATGC 



>RXC00733 - upstream 

ACGGCGAGGTTGTCGGTATTGGAACGCACACGAATTTGCTGAACACGTGCGGTACCTACCGTGAAATTG 
TTGAATCCCAAGAGACTGCGCAGGCGCAATC 

>RXC00733 

ATGAGTAATACTGCAGGCCCCCGCGGGCGTTCCCATCAGGCAGACGCCGCGCCGAATCAAAAGGCACAG 
AATTTCGGACCATCTGCCAAAAGGCTTTTCGGAATTCTAGGCCATGACCGTAACACCTTAATTTTTGTT 
ATCTTCCTAGCCGTCCTGAGCGTTGGACTTACCGTCTTGGGCCCATGGTTGCTGGGTAAAGCCACCAAC 
GTGGTGTTTGAAGGATTCCTATCTAAGCGCATGCCGGCTGGTGCGTCAAAGGAAGATATCATCGCGCAG 
TTGCAGGCTGCAGGTAAACATAATCAGGCTTCCATGATGGAAGACATGAACCTTGTTCCAGGCTCAGGC 
ATTGATTTTGAAAAATTAGCCATGATCCTCGGACTGGTGATCGGTGCTTATCTCATCGGTAGCCTGTTG 
TCGTTGTTCCAGGCGCGGATGCTCAACCGCATCGTGCAAAGTGCCATGCACCGGCTGCGCATGGAGGTG 
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GAGGAAAAAATCCACCGCCTACCGCTGAGCTATTTCGATTCCATCAAACGTGGTGATCTGCTTAGCCGT 
GTGACCAACGATGTGGATAATATCGGTCAATCCCTGCAACAAACCTTGTCACAGGCGATCACTTCCCTA 
CTGACCGTCATCGGTGTGTTGGTGATGATGTTTATCATCTCCCCACTGCTCGCACTCGTGGCGCTGGTA 
TCCATTCCGGTCACCATCGTGGTCACTGTGGTGGTTGCGAGCCGTTCCCAGAAACTCTTTGCGGAACAG 
TGGAAGCAGACCGGTATTTTGAATGCGCGCCTGGAGGAAACCTACTCTGGCCACGCCGTGGTTAAGGTT 
TTCGGACACCAAAAGGATGTTCAAGAAGCATTCGAGGAAGAAAATCAAGCTTGTGTA 

>RXC00733 - downstream 
TAAGGCCAGCTTTGGTGCCCAGT 



>RXC00861 

ATGGCTCCTCACAAGGTCATGCTGATTACCACTGGTACTCAGGGTGAGCCTATGGCTGCGCTGTCTCGC 
ATGGCGCGTCGTGAGCACCGACAGATCACTGTCCGTGATGGAGACTTGATTATCCTTTCTTCCTCCCTG 
GTTCCAGGTAACGAAGAAGCAGTGTTCGGTGTCATCAACATGCTGGCTCAGATCGGTGCAACTGTTGTT 
ACCGGTCGCGACGCCAAGGTGCACACCTCGGGCCACGGCTACTCCGGAGAGCTGTTGTTCTTGTACAAC 
GCCGCTCGTCCGAAGAACGCTATGCCTGTCCACGGCGAGTGGCGCCACCTGCGCGCCAACAAGGAACTG 
GCTATCTCCACTGGTGTTAACCGCGACAACGTTGTGCTTGCACAAAACGGTGTTGTGGTTGATATGGTC 
AACGGTCGCGCA 



>RXC00866 - upstream 

GCATCAACGTAGGAGATCCTCGACTTCCAATTATGGCTCCAAATGAGCAGGAACTTGAGGCTCTCCGAG 
AAGACATGAAAAAAGCTGGAGTTCTATAAAT 

>RXCG0866 

ATGAATGATTCCCGAAATCGCGGCCGGAAGGTTACCCGCAAGGCGGGCCCACCAGAAGCTGGTCAGGAA 
AACCATCTGGATACCCCTGTCTTTCAGGCACCAGATGCTTCCTCTAACCAGAGCGCTGTAAAAGCTGAG 
ACCGCCGGAAACGACAATCGGGATGCTGCGCAAGGTGCTCAAGGATCCCAAGATTCTCAGGGTTCCCAG 
AACGCTCAAGGTTCCCAGAACCGCGAGTCCGGAAACAACAACCGCAACCGTTCCAACAACAACCGTCGC 
GGTGGTCGTGGACGTCGTGGATCCGGAAACGCCAATGAGGGCGCGAACAACAACAGCGGTAACCAGAAC 
CGTCAGGGCGGAAACCGTGGCAACCGCGGTGGCGGACGCCGAAACGTTGTTAAGTCGATGCAGGGTGCG 
GATCTGACCCAGCGCCTGCCAGAGCCACCAAAGGCACCGGCAAACGGTCTGCGTATTTACGCACTTGGT 
GGCATTTCCGAAATCGGTCGCAACATGACCGTGTTTGAGTACAACAACCGTCTGCTCATCGTGGACTGT 
GGTGTGCTCTTCCCATCTTCAGGTGAGCCAGGCGTTGACCTGATTCTTCCTGACTTCGGCCCAATTGAG 
GAT C AC C T GC AC C G C G T C GAT G CAT T GGT GGT T ACT C AC GG AC AC G AAGAC C AC AT T G G T G C TAT T C CC 
TGGCTGCTGAAGCTGCGCAACGATATCCCAATCTTGGCATCCCGTTTCACCTTGGCTCTGATTGCAGCT 
AAGTGTAAGGAACACCGTCAGCGTCCGAAGCTGATCGAGGTCAACGAGCAGTCCAATGAGGACCGCGGA 
CCGTTCAACATTCGCTTCTGGGCTGTTAACCACTCCATCCCAGACTGCCTTGGTCTTGCTATCAAGACT 
CCTGCTGGTTTGGTCATCCACACCGGTGACATCAAGCTGGATCAGACTCCTCCTGATGGACGCCCAACT 



>RXC00874 - upstream 

AGCTGTTCCCTACCATTGCTGAACGGGAGTGGATTGTCACTTTAGCCCCTCACGGATTCTTCTGGTTTG 
AT C T C AC C G C C GAT G AAAAG G AC GAT AT G GA 

>RXC00874 

ATGAGCATTGGCCAACACATCATCACCGAGCGTTTCTACGGCGCCAAGTCCCACACCATCGACAACGTA 
GATATTGTGTTGTCCCGCGAATGTGGCGAGAACACTTTGGCTGTAGTGCGCATCAACAATGCGCTGTAT 
CAGTTGTTGGTCAATGATGATGGCAAAGATGTTCTCAACGACCACGTAGAAGAGGTCGGTGCGAGTTTC 
GGAGCATGGACTGGCAGCTCTGCTTTTCCCATTGGCCCTTTCACTCCACTCGGCACAGAACAATCCAAT 
AGCTCTTTCATCACCGCCGACAATAAAGCGATCGTGAAATACTTCCGCAAATTAGAATCCGGGCAAAAC 
CCCGATGTGGAGCTAATTTCTAAAATTTCCTCCTGCCCCAACATCGCGCCCATCCTGGGTTTTTCCTCC 
GCTGAGATCTCCGGGGCTAACTACACCCTGGTCATGGCGCAGCAGTACGTTCCAGGTTTGGATGGCTGG 
TCACACGCGCTGACTACTACCTCTGGCAGCTTTGCAGAGGATGCAGAAAAGATCGGCGAAGCCACCCGC 
AATGTTCACACTGCTCTTGCATCGGCCTTCCCTACTCGGGTAGTTCCCGTAGAAGCACTCGCCGATGCG 
CTCACTACCCGCCTTAAT GAACTAATCTCCCAAGCACCCGAAATCGCCCGCTTCAAAGAAGCAGCCATC 
GACCTCTACCAATCGTTGGAAGGCGAAGCCCACATCCAACGCATCCACGGTGACCTCCACTTGGGGCAG 
CTCATCAAAACCCCCGAACGCTACATCCTCATCGATTTCGAAGGCGAACCTGCCCGCCCACTTAATCAA 
CGACGCCTCCCCGACTCTCCCCTGAAAGATCTCGCCGGCATCATCAGATCCATCGACTACGCAGCCTAC 
TTCGACGGCGAACACACCCAATGGGCCAACGAAGCCACCGCGCTATTCCTCGACGGCTACGGATCAATT 
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GAAGACCAAGAACTCCTCAATGCCTACATTCTGGACAAGGCGTTGTACGAGGTTGCCTATGAAATAAAC 
AACCGCCCCGACTGGGTGAAAATCCCACTCGAGGCGGTCGAAAGGCTTCTAGAC 

>RXC0 087 4 - downstream 
TAG T T AGT T AC TC T GCGT CAAAC 

>RXC00930 - upstream 

ACGGCGCACCACACATTTGGTGGTGTATTGAGCTATCTCTGGGCTGCGTGAGAAACCATTTTCCGGTGG 
ATGATGGAAGCTAGACGACGAAAGGGAGCAT 

>RXC00930 

ATGTCTGGCCACTCAAAATGGGCGACTACCAAGCACAAGAAGGCTGCTAACGACGCCAAGCGAGGCAAG 
GAATTTGCCAAGCTGATCAAG7U\CATCGAAGTTGCGGCACGTACAGGCGGTGGAGATCCGTCTGCGAAC 

CC AAC G C T T GAT G AC AT GAT C AAG AAAGCC AAGAAG GC TTCTGTGCC G AAC GAT AAC AT C G AAC G T G C A 
CGCAAGCGTGGCTCCGGCGAAGAAGCTGGTGGCGCTGACTGGATGAACATCATGTACGAGGGATACGGC 
CCCAACGGCGTTGCCATGCTTATCGAGTGTCTGACCGACAACCGTAACCGCGCAGCTACCGAAGTTCGC 
ACCGCAATGACCAAAAACGGTGGCAACTTGGGCGAGTCCGGTTCCGTGTCCTACATGTTCACCCGCACC 
GGTGTCGTCACCGTACAAAAGGGCGATCTTAGTGAAGATGACGTGCTCATGGCTGTTCTTGAAGCTGGT 
GCTGAAGAAGTCAACGACAACGGCGATCTGTTCGAGGTTACCTGCGCACCAACTGACATTCAGGCTGTT 
CGCGACGCACTCGTGGAAGCTGGCATTGAAGTAGAAGATTCTGAATCAGACTTCCGGGCATCTGTTCAG 
GTCCCCCTGGACGCTGACGGTGCACGCAAGATCTTCAAGCTTGTGGACGCGTTGGAAGATTCCGACGAT 
GT G CAAAAC G T C T AC AC C AAC AT C G AC T T GAG C GAT GAG G T T T T GAC AG AGC T G GAAAACG AC 

>RXC00930 - downstream 
TAGTTCGTATTTTCCGCACTCCG 



>RXC00988 - upstream 

TAGCAGAAGACACCGATGTACAGTCCGGATCAGGTGTTGTGATCACCGGTTCAATCGTGACCGCCGGCG 
ATGCGCGCACGCTGTTTGGAAAGGAACCTGC 

>RXC0 0 98 8 

ATGAGCAAGCGTGAAGAATCAATTGAGTACGGACCATTAGGCAAAGGCCACGATCCATTAAAGGATCCC 
ATGAAGGGTATCCGAGGTGTCATGGCCGGCACCTTAGTGATGGAAGCAATCACCTTAGGTCTTGTTCTC 
ACCGTGATTCTGCGCGTGGACGACGGCATCTACTGGACCACCTTCAACTGGGTCTATGTATCAGCAGTC 
GCGATCGCACACTTTGTTGCTGCATTTCTGCAAAGGTTTAGTTGGTCCATCCCGATGAACATCGTGCTG 
CAGGTTCTTGCACTTGCCGGTTTCTTTGTTCACCCCGCGATGGGCTTCGCCGCCATCATCTTCATCATC 
GCGTGGGCGTACCTGTTCTACCTGCGCTCTAATCTGATTGATCGCATGAAACGCGGGCTGCTTACCACG 

CAGCACAGC 

>RXC00988 - downstream 
TAAGCTTTAAGGCCCTCCGGGGC 



>RXC01021 - upstream 

CGAGAGGCTTTTTTGGCTCTAAGCCTTTTAGTCGTGCGAACGAAATCTTAAGCAGCCTCGGTGCCACCG 
AGATCGATTGGTCGCTGTAAGGTATCTGATT 

>RXC01021 

ATGTCCAGTTCCGAAAGCTCGCGTTCCGAAGGCTCGCAGCCAGCACCGTCTGTACAGCCTGAACGCCGT 
GCTGATTCAACGGGGGCTCCTGCGGCAGCTTCCAAGGAAGCTTCCCAACAAATGGACGCTGCCGGAGTT 
CTTGAGTGGGCCAGGACCGCTGTCGAGCAGCTTTCTGAACGTCGTGCAGAGATCAATGCACTGAATGTC 
TTTCCTGTTCCAGATGCAGACACTGGATCAAACATGACCTACACCATGACAGCTGCGTTGGATGAAGCG 
CTGAAACTGGGGGAGTTGGGTGATGTCGCAAGGATTACTGAGGCTTTGGCTGTTGGTTCTGTGCGTGGA 
GCCCGAGGAAATTCTGGAGTAGTCCTTAGTCAGGTCCTTCGCGCTATTGCTCAGGCAGCTGCTGACGGG 
GTTATTGATGGCCACACAATCCAAGAAGCGCTATCCATTGCTCGCTCCCTAGTTGATCGCGCAATTACA 
GATCCTGTGGAGGGCACTGTTGTCACTGTGTTGCGTTCT 



>RXC01088 - upstream 
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TGCCTTGAGTCTAATTCTCCCGCCCGTGCGATGGGTTTAAGCTGGACTGATAAACCTTTTGTGAACCGA 
ATTTTT TAAC T GAT T T GAAGAAG CGAGAATA 

>RXC01088 

ATGGGACTGTGGATCGATGCAACCGCTGGCGTTGCAGGGGATATGTTGCTGGGAGCACTCATTGATGCA 
GGTGCAGAACTAGAAAAAATCCAACAGGTTGTGGAAGCAGTCATCCCCGGTGACGTGCTCTTGCGCACC 
G AAG AGG T AG T G C G C C AAG G C C AAC G AGG CAT C AAG CTGCATGTG G AC G C AC AAC AT G AAC AC CAT CAT 
C AC C G C C AC T T AAG C AC CAT T AAAGAAC T G C T T G T C AAT G C T G AC AT C C C T G AAC AAAC C AAG C AG GAT 
GCCTTAGGCGTTTTTGAACTCATCGCTATCGCTGAAGGAAAAGTCCACGGCATCGAGCCGGAGAAAATC 
CACTTCCATGAGGTAGGAGCTTGGGATTCCATCGCAGACATTGTGGGTGTGTGCGAAGCGATCAGGCAG 
CTTAACCCAGGTTTGATTGCTGCATCTCCGATTGCTTTAGGATTCGGACGCATCAAGGCAGCTCACGGA 
GATATTCCAGTGCCAGTTCCAGCCGTGGCAGAGCTGGTGAAAGGCTGGCCCACCCAAACCGGAGCTCTT 
ATGGAGAGCACCGAACCTGTTGGTGAATTAGCCACCCCAACTGGTGTTGCGTTGATCCGTCACTTTGCC 
ACCC7y\GATGGCCCTTTCCCAGGTGGCATCATCAATGAAGTTGGCATTGGTGCAGGAACAAAAGATACA 
GAAGGCCGTCCAAATATAGTGCGCGCAATTTTGTTCAACACCTCTAGGAGTAACCCAGATACCCGCACA 
C T G G T GCAAT T AGAAGCC AAT G T T GAT GAT C AAG ACC CAC GGCTGTGGC C AGG AG T AAT AG AG AT C C T C 
TTTGCCGCTGGCGCAGTAGATGCATGGCTGACTCCAATTTTGATGAAGAAGGGCCGTCCTGCACATAGG 
GTGTCAGCATTGGTGGATAGCTCCGAGGTGGAAGCAGTGAAAACCGCATTATTTGCAGCCACCACGACT 
TTTGGGATCAGATCATGGGAAGTCGAACGAGAAGGCTTGGACCGTCGTTTCGAACAAGTCGAGGTGGAC 
GGACACACCAT CAACATCAAAATCGGTTCCCGTGATGATCAAGTAATCAGTGCACAGTCCGAGTTTGAA 
GATATTCGGTCTGCAGCGGTGGCCTTGGGAATTTCAGAGCGGGAAGTTGTGGCAAGAATTCCGCAAGGC 
ACCACCGAG 

>RXC01088 - downstream 
TAACAACCAAAAGGTCGACTGCT 



>RXC01096 - upstream 

ACCGTGAAACAAACCGGCGGTGCGTGCCACACTGGTGCCCACACATGTTTCGACAATGACGTTTTGCTG 
T AAAAGCAACAACGAT T AAGGAAGAAATCT T 

>RXC010 96 

ATGAAGCCACGCGTGCTGTCAGCATTAGGCATTGGAGCTGGCGCCCTGGTTGTCTGGATCAGCTCACGC 
ATGAACTGGGTAACCATCGAGGCTTTCGACGATAAATCAGGTAGTGTCACCCAATCTATTGTGGGTGCA 
ACCTGGTCTACAGAAATCATGGCGCTTGCACTTGCTTTGCTCGCTGCCTTCGCCGCCGCGTTGGTGCTC 
AAGCGCATGGGTCGGCGCATCATTGGTGGTATTTCGGCGCTGATCGCGGTGGGTGCCAGCCTGTCTCCA 
CTCGCGCTTCTCACCCAAGACCCAGACGCAGAACGGGCCCGAACCCTGCTGACCTCCGGTGTGGCCTCA 
CAGAAGGCTAATTCCGGAACCCTGCTGTCTGATTGGGCGGAGATCATCAATACCACCACCCATCCACTG 
GCGGCAGTGGTAGCCATGATTGGCTGCGCGCTA 



>RXC01158 - upstream 

TAGGACGTTCAAGGAATTGGCTGAATCAACAAGCGCCAAGGTGGTTAAGCGCCCTCGGCGAGTTATCTC 
AAAAAAGAAGAAGAAGTCTCCTACGGGAGAG 

>RXC01158 

ATGTCCATTGTTGAGCACATCAAAGAGTTTCGACGCCGACTTCTTATCGCTCTGGCGGGCATCCTCGTG 
GGCACCATTATCGGCTTTATTTGGTACGATTTCTCATTTTGGCAGATCCCCACTTTGGGCGAGCTGCTG 
AGGGATCCGTACTGTTCTCTGCCTGCTGAATCCCGCTGGGCCATGAGCGACTCAGAGGAATGTCGACTG 
CTCGCAACCGGCCCGTTTGATCCATTCATGCTTCGCCTTAAAGTAGCGGCGTTGGTGGGTATGGTTCTT 
GGCTCACCCGTGTGGCTGAGCCAGCTGTGGGGCTTTATCACCCCAGGTTTGATGAAGAATGAGCGCCGT 
TACACCGCAATCTTCGTCACGATTGCTGTTGTGCTGTTTGTCGGCGGTGCTGTTCTTGCGTACTTCGTC 
GTTGCATATGGTTTGGAGTTCCTCCTTACCATTGGTGGAGACACCCAGGCAGCGGCCCTGACTGGTGAT 
AAGTACTTCGGATTCTTGCTCGCGTTGTTGGCGATTTTCGGCGTGAGCTTCGAAGTTCCACTGGTGATC 
GGCATGCTCAACATTGTGGGTATCTTGCCTTACGATGCCATT71AAGATAAGCGACGCATGATCATCATG 
ATTTTGTTCGTGTTCGCTGCTTTCATGACACCCGGCCAGGATCCTTTCACCATGTTGGTGTTGGCGCTT 
TCACTCACCGTTCTGGTAGAGCTTGCCCTGCAGTTCTGTCGCTTCAACGACT^AACGCCGGGACAAGAAG 
CGCCCAGAATGGCTTGATGGCGATGACCTCTCTGCATCACCACTGGATACTTCTGCTGGTGGAGAAGAT 
GCTCCAAGCCCAGTCGAAACCCCAGAGGCGGTGGAGCCTTCGCGGATGCTGAACCCAAGTGGGGAGGCG 
TCGATAAGCTATAAACCCGGGCGCGCCGACTTCGGTGACGTGCTC 
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>RXC01158 - downstream 
TAGGGCCTAGCCAGGTACCCTTA 

>RXC01191 - upstream 

CGCTGCTTTCACGCAACTGAAACCGCACCGGATCAAGTTATTTGGGGTTGTTCTTTGTGGCGTGTTGGT 
GGCCGTCGCGGGGTTGGTAGGGCCCTGGGCG 

>RXC01191 

GTGGGTGGACTCGTCGATAAGCTCCTTGCAACCCCGAGCATGCGCGACGTTGTAGTGTTCGCGCTGCTT 
ATCGTGGCTGGCGGCGTTGTTTCGAGCCTGGGCACGTGGTGGGGCAGCGCGCTGATGGCGCGCGCGTTG 
GAGCCGGCGATCGCGGGGCTGCGCGAGGATGTGTTGCGCGCGGCGGTGAGTTTGGATGCGAACACGATT 
GAAACGGCGGGGCGCGGCGACGTGATTTCGCGTATCGCGGATGATTCGCGGGAGGTGTCCACTGCGGCG 
AGCACCGTGGTGCCGCTGATGGTGCAGGCGGGCTTTACCGTGGTGATTTCCGCGTTTGGCATGGCGGCG 
GTTGATTGGCGCCTCGGCCTTGTCGGTTTGGTCGCGATCCCGCTGTATTGGACCACGTTGCGCGTCTAT 
TTACCCCGCTCAGGTCCGCTTTATACGCGTGAGCGCGAGGCCTTTGGGGTGCGCACGCAGCGGCTTGTC 
GGCGCAGTCGAAGGCGCGGAAACCTTGCGCGCTTTCCGCGCAGAAGATACAGAATTAAAGCGTATCGAC 
GCAGCCTCCGGCGAAGCCCGCGACATTTCCATTTCTGTTTTCAGGTTCCTCACATGGGCATTTTCCCGC 
AACAACCGCGCGGAATGCATCACCCTCGTGCTCATCTTGGGCACCGGCTTTTACCTGGTCAACATCGAT 
CTGGTCACCGTCGGCGCAGTCTCAACCGCCGCACTGATCTTCCACCGACTCTTCGGTCCAATCGGCACG 
CTCGTGGGCATGTTCTCCGACATCCAATCCGCCAGCGCATCGCTGATCCGCATGGTGGGCGTTATTAAC 
GCGGCATCGAACCAGGTCAGCGGCACCTCGCCGGCGTCTGCCAGCACCGCTTTAACGCTTTTCGACGTC 
TCCCACCACTATCACACTGCACCCGTCATCAAGAATGCATCCGTGCAGCTGGAACCAGGGGAACACATC 
GCCATTGTGGGTGCGACCGGCGCTGGTAAAAGCACGCTCGCCCTCATTGCGGCAGGCCTGCTCAGCCCA 
ACTTCCGGGCAGGTGGCTCTCGGCGGATCGAGTTTTTCTAACGTCGAACCGGAAGCATTGCGCCAGAAG 
ATCGCGATGGTCAGCCAAGAAATCCACTGCTTCCGAGGATCTGTTTTAGATAATCTTCGTATCGCACGC 
CCCGAAGCCACCGATGCGGACATCCACGCCGTTCTCGCCGATATTGGTGATTCCTGGTTGGAGCGCTTA 
CCGCAAGGCATAGACACCATCGTGGGTGATGGCGCTTTCCGTTTAACCTCTGTGGAAAACCAGATCATG 
GCGCTTGCTCGCGTACATTTGGCCGACCTAGCAATCGTCATCCTTGATGAAGCAACGGCTGAATCAGGC 
T C T GAT C ATGCAAAAC AGC T T G AAGAT GC AGC CC T T AAAGT C AC T G AAAAC AGATC AG CC AT C AT C G T G 
GCTCACCGCCTCAACCAAGCGAAAACCGCCGATCGCATCATCGTCATGGACTCCGGAGAAATCATAGAA 
TCTGGAACCCATGAAGAGCTTCGAGCGATCGGCGGCCGATATGAACAACTGTGGACTGCGTGGTCTGCG 
CGC 

>RXC01191 - downstream 
T AAT TAG C C AC C C AAG AC C AC GC 



>RXC01207 - upstream 

CTTCATGATCTCACCGGCAGAGCGCGTTTTGTTACAGCGCGTAAACTGTGACTTTGAAAAATTTTTGAA 
C AAT C CGT AC ACCAACT T CAGG AGAAAAACA 

>RXC01207 

GTGAGCAGAATCTATGACTGTGCCGACCAAGACTCCCGTGCAGCAGGCCTAAAGGCGGCTGTCGATGCA 
GTCAAAGCCGGTCAGCTCGTTGTCCTTCCCACGGATACCCTTTATGGACTCGGCTGCGACGCTTTCAAC 
AACGAGGCAGTAGCCAACCTTCTGGCCACCAAACACCGTGGCCCCGATATGCCCGTTCCAGTGCTCGTC 
GGCAGCTGGGACACCATTCAAGGACTTGTGCACTCCTATTCTGCGCAGGCAAAAGCGCTTGTGGAGGCG 
TTCTGGCCTGGTGGACTGTCCATCATCGTTCCGCAGGCACCAAGCCTTCCGTGGAACCTTGGCGATACC 
CGTGGCACCGTAATGCTGCGCATGCCACTGCACCCAGTTGCCATTGAATTGCTGCGCCAAACCGGACCA 
ATGGCTGTCTCCTCCGCCAACATCTCCGGACATACTCCTCCAACCACCGTGCTGGAGGCTCGTCAGCAG 
CTCAACCAAAATGTCGCTGTCTACCTCGATGGTGGCGAATGCGCGCTGGCCACCCCTTCAACCATCGTG 
GATATTTCAGGCCCCGCACCAAAGATTTTGCGTGAGGGTGCCATCAGCGCAGAACGCGTTGGCGAAGTA 
CTTGGAGTGTCGGCAGAAAGCCTGCGC 

>RXC012Q7 - downstream 
TAAATGGGAGTCGGTTTCGCGGG 



>RXC01434 - upstream 

GGTTTCCTGCGCACCGTGAT GATTGGTGCGGCGCTGTCGCCGGCCATCGCTTCGGCGTTCAACACTGCC 
AACACGCTGCCCAACCTGATCACTGGAAATC 
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>RXC01434 

GTGTTGGGTGCGGTGCTGACATCGCTGGTTATTCCGGTCCTTACCCGCGCGGAAAAAGAAGACGCCGAC 
GGCGGTTCCGGGTTCTTCAGGCGGCTGCTCACCCTGTCGGTGACGCTGCTGGGTGGTGTCACCATCCTG 
TCGATTATCGGCGCGCCGCTGCTGACACGGATGATGCTGTCCTCTGAGGGACAAGTCAACGTGGTCATG 
TCCACGGCCTTTGCGTATTGGCTGCTGCCACAGATTTTCTTCTACGGCCTGTTTGCCCTGTTCATGGCT 
GTGTTGAACACCCGTGAAGTGTTCAAACCCGGCGCGTGGGCACCTGTTGTCAACAATGTGATCACCTTG 
ACCGTGCTGGGCGTGTACATGGTGCTGCCTGCGCGTTTGCACCCGCATGAGCAGGTGGGCATTTTTGAT 
CCGCAGATCATTTTCCTCGGCGTGGGCACCACCCTTGGTGTGGTTGCACAGTGTCTAATCATGATTCCG 
TACCTGCGTCGCGCGGGCATTGATATGCGCCCTCTGTGGGGTATCGATGCGCGTTTGAAGCAATTCGGT 
GGCATGGCGATGGCGATCATCGTGTACGTGGCAATCTCCCAGTTCGGTTACATCATCACCACTCGCATT 
GCGTCGATTGCAGACGATGCTGCGCCGTTTATTTATCAGCAGCACTGGATGTTGCTGCAAGTTCCTTAT 
GGCATCATCGGCGTCACCTTGCTCACCGCGATTATGCCGCGACTGTCCCGCAACGCGGCAGACGGCGAT 
GATAGGGCAGTAGTCTCTGACCTTCAGTTGGGTTCCAAGCTAACCTTCATCGCACTGATCCCCATCGTG 
GTGTTCTTCACCGCCTTCGGTGTCCCTATTGCCAATGGCCTTTTTGCCTACGGCCAATTCGATGCCAAC 
GCCGCCAACATCCTTGGTTGGACTCTGAGCTTCTCTGCTTTCACGCTGATTCCTTACGCTTTGGTGCTG 
CTACATCTGCGTGTGTTTTATGCGCGTGAAGAGGTCTGGACCCCAACCTTCATCATCGCCGGCATCACC 
GCCACCAAGGTCGTGCTTTCCCTGTTGGCACCGCTGCTGTCGAGCTCCCCGGAGCGTGTGGTGGTGCTT 
CTTGGTGCGGCCAACGGTTTCAGTTTCATCACCGGCGCGGTCATCGGCGCGTATCTGTTGCGCAACAAA 
CTCGGCCTGTTGGGTATGCGCTCTTTGGCTAAAACCTCCCTGTGGGCGTTGGGCTCTGCGGCGGTTGGT 
GCAGCAGCAGCATGGGCGTTGGGGTGGCTGATTCAAGCCGTCGTGGGCGATTTCTTGCTGGGCACTCTA 
AGCTCCGTAGGCTACTTGTTGAACCTGGCTGTGTTGGGTGTCTTCTTCATCTTCGTCACCGGCATCGTG 
TTGTCACGTTCTGGTTTGCCGGAGGTCCAAAACTTGGGCCAGGCACTGACCCGCATCCCAGGTTTGAGC 
CGGTTTATTCGCCGGAATACCAAGATCTCTTTGGATGTCGGCGAAGTCTCCGAGCAGGATTTCTCCACC 
CAGCTGGTCGCGCCAAGCGAGTTCGCAGCAACCCCTGTGCCGCCACCGATGTCCGCCGGTATTGTCCGC 
GGACCTCGCCTGGTTCCCGGCGCCCCAGTCGGCGACGGTCGTTTCCGTCTGCTCGCCGATCACGGCGGC 
GTCCAAGGCGCGCGTTTCTGGCAGGCCCGCGAGATCGCCACCGGCAAGGAAGTCGCGCTGATCTTTGTG 
GATACTTCCGGCAACGCCCCATTTGCGCCACTGTCTTCGGCAGCCGCAGCGGGCATCGCCTACGAGGTG 
CAGCGCCGCACCAAGAAGCTGGCCAGCTTGGGCAGCTTGGCGGTAGCCCCCAACATCCACTCCGAGGCG 
TACCGCAACGGTTGCCTCATTGTGGCCGATTGGGTGCCTGGCTCCAGCTTGAGCGCCGTCGCGGAATCC 
GGTGCCGATCCCCGCGCCGCCGCGTTCGCGCTCGCGGAACTAACTGAAACCATCGGCGAGGCCCACGAG 
ATGGGTATCCCGGCCGGCTTGGACAACAAGTGCCGAATTCGTATCAACACCGACGGCCATGCCGTCCTC 
GCCTTGCCGGCGATTTTGCCCGATGCCTCAGAGCTCCGCGACGCCAAGTCCCTGGCCTCGGCCGCCGAG 
ATGCTTATCGACGCGACCCTCGCTCCCAGCGACGTCAAGGCAATGGTCACTGAAGCCCAGGGGCTAGCT 
ACAGAAGACAATCCCGATTACGCATCACTTGCCATGGCGATGCGCACCTGCGGACTGTTCACCGAGGAA 
CCAACCCACCTTGTGGTGAAGAAGGAAAAGACACCAAAGCCTGCGACACGTGATGGTTTCGGTGCCTCC 
GACTACACCGTCAAGGGCATGGCAGCCATCGCCGCTGTGGTGATCATCTTGGTTTCCCTGGTGGCCGCC 
GGTACCGCGTTCCTCACCAGCTTCTTCGGCAGCAGCACCAACGAACAATCCCCGTTGGCCTCTGTTGAA 
GCCACCACCTCTGCAACACCAGAACCTGTGGGGCCACCGGTCTACCTGGATCTGGATCAAGCCCGCACG 
TGGGATGACGGTGCAGGAACAGATGTCACCGACGTCACCGACGGCAACACCTCCACCGCATGGACCTCC 
ACCGGCGGCGACGGCCTCCTAGTTGACCTGTCCACGCCTGCCCGCCTCGACCGCGTCATCTTGACCACC 
GGCACCGGCTCCGACAGCAACGTGACCTCGACCGTGAAGATCTACGCATTCAACGACGCCTCACCACAC 
TCCCTGTCGGAAGGCATCGAGATCGGCACCGTGGATTATTCCGGCCGCAGTCTCAGCCACAGCATCCGC 
GATTCCTCCAAGCTTCCGGGTCAGGTGGAATCCGTGGTGATTCTGGTCGAT GAGGTTCGTTCCTCACAA 
ACCTCAGACACCAATCCACAGATGCAGATCGCTGAAGTACAACTTGTTGGTTGG 

>RXC01434 - downstream 
TAAATTACGCGTTTGTGATTGAC 



>RXC01518 - upstream 

AGCAGAACCTGATGCCGTCCTGCACGGCACGACCATTGCAGAACATGTGGATAATCTTGATCCCACAGA 
CAT T G AAGG TGTCAC CAAGAT T T AAGGAGT C 

>RXC01518 

GTGGCTTTCATGCAGAAAACGTCAGCGGGTTGGTTGATCGCAACGGGAGGTTTCCTCGCCGCTGTGTCC 
GCCATTTTGACGTGGCGTTTTTATGGATCCATGACCTCTATTTCCATCACGGTATCCATCACTTTTTGG 
TTGTTGGCCGTGGTGTGTGGTTTCGCAGGTGTGAAGGTCCAAGGTCGCCTCGATGAGGGGCTGATCGGC 
CAGGACAAATCCCAAATGAACCCCGTGACCATTGCCTATCTGGCCATGCTGGGTCGAGCGTGTGCGTGG 
GGTGGCGCAATTTTCGGCGGCGTTTATGTGGGAATTGGCAGTTATGTAATCCCACGCGCCGGTGAGTTG 
TCCGCAGCATCGAATGATCTTCCGGGAGTTATTGCCTGTGCGCTGGGCGGAATCGCACTCTCAGCTGCC 
GGACTTTATTTAGAGCGAAGCTGTGAGGCTCCGCCTCCCCAATCTGGCGAAGCGATCAGC 
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>RXC01518 - downstream 
TAGATTGGAATTCATGAATCAAG 

>RXC01600 - upstream 

TGAGTACAAATCTCGTCCAACCCATGCTCATCCACTGTTTTACGGCCTGGTGAAGACCGCTTTGGAGCT 
GCGTGTCCACCCTTAGATCTACAATGTGATC 

>RXC016Q0 

ATGGTTTCGAAGATGCACATTCCCGGTACCCATGAGTTCACGGTGACAGATACTGAACTGTTGTTAGAG 
TCCCCAATTTTGGGCGTTCGTCGAGATTCATTGATCATGCCGGGTGGTTCCACTGCCCGCCGTGAAGTG 
GTTGAACACTTTGGGGCGGTCGCAGTGGTTGCCTTTGATGGTGAAAACATTGCGATGGTCAAGCAGTAC 
CGTCGCAGCGTGGGGGATTCCTTGTGGGAGCTGCCTGCAGGTTTGTTGGATATTGCTGATGAGGATGAA 
CTCACGGGCGCGCAGCGCGAGCTCATGGAGGAGGCTGGTTTGGAGGCCAGTGAGTGGTCCGTGCTCACT 
GATTTGATTACCTCGCCTGGTTTCTGCGATGAAGCGGTGCGTGTCTTTCTAGCCCGAGGCCTCACAAAG 
GTTGAGCGCCCGAAGGTTATGGGCGATGAAGAAGCGGACATGATTAACCAGTGGGTTCCGCTACATGAG 
GCAGTGGGAATGGTGTTTAGTGGCCAGTTGGTTAACTCCATTGCCATTGCGGGTGTCATGGCTGCTGAT 
GCTGTGATTGCGGGTCGTGCGTCTGCGCGTGCCGTCACCGCGCCGTTTACCTATCGCCCTACGGCGTTG 
GCGCAGCGTCGAAAAGCGCACGGCATTGTTCCTGACAT GAAAAAACTA 

>RXC01600 - downstream 
TGAAGGCTCGCGTTTTAGCGAAA 



>RXC01622 - upstream 

AAGGCGTGGGCGTTTTTGAAGGAGCTTCGTTTGGAGCGCGGTCCTTTGGATCGTGAAGTTGCCATCGCA 
GAG C T G AAG AGC T G G T G G GAAG G AG AAAAC A 

>RXC01622 

ATGAGTGATTTTTATGCCGACAGGTTGTTTAACGCGATGGAGCGCAATGAGGTAGCTCCAGGCATGTTG 
TTGGTGGCTGCGCCCGATATGGCGTCGGAGGATTTTGAGCGCAGCATCGTGTTGATCATCGAGCATTCT 
CCTGCCACCACTTTTGGTGTGAACATTTCTTCACGTTCCGATGTTGCTGTGGCCAATGTGTTGCCCGAG 
TGGGTGGACCTCACCTCGAAGCCACAGGCACTGTACATCGGTGGGCCGTTGAGCCAGCAGGCTGTGGTT 
GGTTTGGGCGTGACCAAGCCGGGCGTGGATATTGAAAATTCCACCAGCTTCAACAAGCTCGCCAACCGC 
CTGGTGCACGTGGATCTGCGTTCTGCACCTGAAGATGTGGCTGATGATCTTGAGGGCATGCGCTTTTTT 
GCGGGCTACGCGGAGTGGGCTCCGGGCCAGCTCAACGAGGAAATTGAGCAGGGTGATTGGTTCGTCACA 
CCTGCGTTGCCGTCGGACATTATCGCGCCGGGCCGCGTCGATATTTGGGGCGACGTGATGCGTCGACAA 
GCAATGCCTTTGCCGTTGTATTCCACGTTTCCGTCGGACCCTTCAGATAAT 

>RXC01622 - downstream 
TAG AT GAG T T C CG AAAAT T T AAA 



>RXC01656 - upstream 

TCGGCAAGCATGGCTTCATCGTCCTCAAAAAAGTGGTCTAATGCAAGTGACTGAAAGTGGATCTACCGC 
TAGTCCACTTTGTGGCGTTGGATCATCTGTC 

>RXC01656 

ATGACCGAAACTCAAGAAACTTACCAAGCAACCACTCGTGTGAAGCGCGGCCTTGCCGACATGCTCAAG 
GGTGGTGTGATCATGGATGTGGTCACCCCTGAACAAGCGCGCATCGCCGAAGATGCAGGTGCCAGCGCA 
GTTATGGCACTCGAGCGCGTTCCCGCCGATATCCGTTCTCAGGGCGGCGTTGCTCGCATGAGTGATCCT 
GACCTGATCGAAGGAATCGTCAATGCGGTCTCCATCCCGGTCATGGCGAAAGCTCGCATCGGTCACTTC 
GTGGAAGCTCAGGTTCTGGAAGCTCTCGGTGTTGATTTCATCGACGAGTCCGAAGTTCTCAGCCCTGCC 
GACTACACGCACCACATCAACAAGTGGAAGTTCGACGTTCCTTTCGTCTGTGGCGCGACCAACCTCGGC 
GAAGCTTTGCGACGCATCACCGAAGGCGCTGCAATGATCCGTTCCAAGGGCGAAGCCGGCACCGGCGAT 
GTCTCTGAAGCTGTCCGTCACCTGCGCACCATCCGCGGCGACATCAATCGCCTGCGCTCCCTGGATGAG 
GATGAACTCTTCGTCGCCGCCAAGGAATTCCAGGCACCATACGACCTGGTCCGCGAAGTCGCCTCCACC 
GGCAAGCTCCCTGTGGTCACCTTCGTTGCAGGTGGCGTCGCAACCCCAGCCGACGCTGCACTCGTGCGC 
CAAATGGGCGCCGAAGGCGTCTTTGTCGGCTCCGGCATCTTCAAATCCGGCAATCCAGCCGCCCGCGCC 
GCAGCGATCGTCAAGGCTGCAACGCTTTTCGACGACCCCTCCGTCATTGCCGACGTATCCCGCGGCCTG 
GGTGAAGCCATGGTGGGCATCAACGTATCCGACGTTCCAGCACCACACCGACTCGCCGAGCGCGGCTGG 
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>RXC0165 6 - downstream 
TGATCGTTGGAGTTTTAGCTCTC 



>RXC01709 - upstream 

GCAAGTGGT^ACCACGATGGGAACGGTAACTGCTGCCGCTGCGGTATTACTCGTAGTTTCAGAAATTAGG 
TGTCGATGCAGCAATACGGAACTTTGCCAAT 

>RXC01709 

GTGTTTGAACAAGCTCTCGGGCTCACCACCCTTGCACAAACAGCTGGAGCGGGCGCAGCGGGGGGCTTG 
GGTTTCATGGCAATGGCGTTGTTGTCTGCAGGGATGCGCTCCGGCGTGGACATGATTCTTAATGAAACC 
GGGGGTGAAAAGATGCTTGCACAGGCAGATTTAGTCATCACTGGAGAAGGACGCATTGATGCACAGACC 
CTCAGCGGGAAAGCTCCTACTGGAATCGCCAAACGGGCACGTGCGAAAGGAATTCCAGTACTGGCGGTT 
TGTGGGCAGAGCCTATTGGGTCCAGCAATCTCAAATGAGCTATTTGAAGACATCTACAGCTTTACCGAT 
TTCGAATCTGACATCAATGAATGCATTCGAAACCCGCTCCCAATTTTGGAAGGTATCGGTTTTAACATC 
GCCAAACATCATCTGAGT 

>RXC01709 - downstream 
TAGCGATATTTCAGCAAACCGAT 



>RXC01711 - upstream 

TCTCGTGAGTTTCTCCCCGGTAGCACCTTCTATATCAGCCCCCACGCCGCGTCGGAGCAGGTGGGATAG 
CATCGGCAACGCGGTTGCATGGCCGTTGGCC 

>RXC01711 

ATGTTGTTGATGGCGCATCGCTTCTTCGTGCTTGCGATTAACGGCGCAGTCACCGACGATTTCACGACG 
GTTTATAGTGCTTTACGACGTTTCGTTGAAGGTATTCCGGTCTACAACGAGGTCTACCACTTCGTCGAT 
CCGCACTACCTCTATAACCCGGGCGCCACCCTCCTATTGGCACCATTGGGATATATCACCCATTTCACG 
TTGGCTCGGTGGATGTTCATCGCGGTGAACCTCCTTGCCATTGTTTTAGCGTTCGGGCTGCTGACCAGA 
CTCTCCGGTTGGGCGCTGCGCAGCATGGTGTGGCCGATTGCGATCGCCTTGGCGATGCTGACAGAAACC 
GTGCAAAACACCCTCATTTTCTCCAACATCAACGGCATCCTGCTGCTCATGTTGGCGATTTTCCTGTGG 
TGCGTGGTGCACAAAAAATCCTGGTTGGGCGGACTAGTCATTGGTTTGGCCATTTTGATCAAACCCATG 
TTCCTGCCACTTCTCTTCCTACCTTTGGTGAAAAAGCAATGGGGATCGCTCATCCTCGGCATTTTAACC 
CCAGTGATTTTCAATGCAGTGGCCTGGTTCTTAGTTCCGGGAGCATCTGAATACGTCACCCGCACGATG 
CCCTACCTTGGTGAAACTCGAGATTTTGCCAACAGCTCACTCCCAGGCTTGGCCATCTATTTCGGAATG 
CCCACCTGGATGGAAATCACCTGGTTCCTCATCTTCGGCGCAATGGTCGGCCTCGCAGTGCTGGCACTC 
CTGAGATTCCGTAACACCGAGCCATACTTCTGGGCAGCAACCACCACCGGTGTACTCCTGACTGGCGTA 
TTCTTCCTGTCCTCACTGGGACAGATGTACTACTCCATGATGATCTTCCCTATGATCTTCACCCTGCTC 
GGAAGCCGATCCGTATTCCACAACTGGGTTGCCTGGGTCGCCGCCTACTTCTTACTATCCCCTGACACT 
TTCACCTCCCAGCGACTACCCGATGTAGCCCGCTGGATGGAATTTTTCAGCGCGACCGTTGGTTGGGGA 
CTATTGATAGTGGTTACATTTGTCTCGGCGCTAATCTGGTTTATTGGTGATATCCGAGCCAAGGGAACT 
C C GAG C T C AC CC AT T AC C AC T GAT C C AAC G CAC GAC CAT C T T G AG AGG AC AGC A 

>RXC01711 - downstream 
T GAC AG AC TTCAAAC T CAT C AGC 



>RXC01715 - upstream 

ACATGTTGTTGGAACATGCCGGCAGAGCCGACACTACGATTCATTCGCTAAAGGGTCTGGCCACTGACA 
C T G G C AAAGAT C CAC G AAAG G AAG T T ACC C T 

>RXC01715 

GTGAGCGAGCTCGATATTAAACAGCTCAACAAACTGCAGCGCTACTCTCAGTGGGCGGTGTTCCGTGCT 
ATTCCTGGAGCGCTCGATGATGATCGCACAGAAGTCACTGACCAAGCAGCCAAGTTCTTTGCCGACCTT 
GAAGCAGAAGGCAAAGTCACTGTCCGTGGCATTTACAACGCCTCCGGCCTGCGCGCAGACGCTGACTAC 
ATGATCTGGTGGCACGCAGAAGAATTCGAAGACATTCAGAAGGCCTTCGCTGATTTCCGCCGCACCACC 
ATTTTGGGTCAGGTTTCTGAGGTCTTCTGGATCGGAAACGCTCTCCACCGTCCATCTGAGTTCAACAAG 
GCTCACTTGCCTTCATTCAT CATGGGTGAAGAAGCAAAGGACTGGATCACTGTTTACCCGTTCGTGCGC 
AGCTACGACTGGTACATCATGGAGCCCTTGAAGCGTTCCCGCATTCTCCGCGAGCACGGACAAGCTGCT 
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GTGGAATTCCCAGATGTTCGTGCCAACACTGTGCCGGCTTTCGCACTGGGTGACTACGAATGGGTGCTG 
GCTTTCGAGGCTGATGAGTTGCACCGCATTGTCGATTTGATGCACAAGATGCGTTACACCGAGGCTCGC 
CTCCACGTCCGTGAGGAGCTGCCATTTATTTCTGGACAGCGCGTCGACATTGCAGATCTGATTAAGGTT 
CTTCCT 

>RXC01715 - downstream 
TAAAAGCTGCTTTTCTAAACGAT 



>RXC01796 - upstream 

ATGTAACTCGATCAGGTGGAAATGCCCGCAAAAGTGGCGGCGGTGGCCGAGGGATGGCCGTTGGTGCGG 
CATCGGTGGCCTGCTACTAGTCGGGCTCTTC 

>RXC01796 

TTGCTCCTTGGCGGTAACCCTGCCGAGATCGACCAGGTTTTAGGTGGCGATCAAACCCAGATCGAGTCT 
GGAGAGTCCACCGGAGCCGGCGACTTTGATCACTGCCAAACCGGCGCAGATGCCAACGCCAGTGATGAT 
TGTCGCCTTTACTACACCTCATTCTCCGTCAATGAAATGTGGCAGACTTTGCTTCCAGCTCAGGCTGGT 
ATCGAATACACCGAGCCGACATTGACTCTTTTCAAAAACTCCACCCAAACCGGCTGCGGTTTCGCTTCT 
GCGTCCACTGGGCCGTTTTACTGTCCGTCAGACCAAGATGCTTATTTTGACTTGACTTTCTTCGATCAG 
ATGCGTCAGTTCGGTGCAGAAAACGCCCCGCTTGCCCAGATGTACATCGTGGCGCACGAGTACGGCCAC 
CACGTCCAAAACCTCGAGGGCACACTCGGACTGTCC/VATTACAACGATCCGGGCGCTGATTCCAACGCC 
GTCAAGATCGAGTTGCAGGCCGATTGCTACGCAGGCATTTGGGCTAATCACTCCAGCGAAGGCCCGGAT 
CCGCTACTCCAACCCATCACCGAATCTGAGCTAGATTCCGCTCTCCTTGCTGCAAGCGCCGTGGGCGAC 
GACAATATCCAGCAACGATCCGGTGGCGATGTCAATCCTGAAAGCTGGACTCACGGCTCATCGCAGCAG 
CGCAAAGACGCGTTCCTCGCCGGCTACAACACCGGCCAGATGAGCGCCTGCGACTTCCTCGGCCGGGGC 
GTCTACAACGACGCT 

>RXC017 96 - downstream 
TAAAGCATTGCTTTTCGACGTCT 



>RXC0194 2 - upstream 

GCCGCGAAATTCGGTGAAATTGAAGGTATTCCTGCAGATCAGGC7\AATTCTTCCACGACTGTGATCAAG 
GTCAACGGCAAGAACGAGTAACCTGGGATCC 

>RXC01942 

ATGTTGCGCATTGGACTAACAGGAGGGATCGGCAGCGGTAAATCTACCGTTGCCGATCTTTTGTCATCT 
GAAGGATTTCTCATCGTCGACGCGGACCAAGTTGCCCGCGATATCGTCGAACCCGGACAACCGGCATTA 
GCAGAGCTAGCTGAAGCTTTTGGCCAAGACATCTTAAAACCCGACGGCACTCTAGACCGCGCGGGATTA 
GCAGCCAAAGCATTTGTCAGCGAAGAACAAACAGCGCTGCTCAATGCCATTACCCACCCTCGTATCGCC 
GAAGAGTCAGCTCGTCGATTCAACGAAGCCGAAGATCAAGGCGCCAAAGTTGCGGTTTATGACATGCCT 
TTGCTTGTAGAAAAAGGCCTTGACCGCAAGATGGACCTTGTCGTCGTAGTTGATGTTGACGTAGAGGAA 
CGCGTCCGCAGACTTGTGGAAAAACGTGGCCTCACAGAGGACGACGTGCGGCGTCGAATCGCTTCTCAA 
GTGCCCGACGACGTCAGACTTAAAGCCGCTGACATCGTTGTGGACAATAACGGCACGCTAGAGGACCTT 
CATGCTGAAGCAAGCAAGCTGATTGCTGAGATTCTTAGTCGCGTGAAT 

>RXC01942 - downstream 
TAGCACTAAAACATCGTCAAAGT 



>RXC0194 6 

ATCCGCAAGTACTCCAGGCTCGAGGAACAATTCCAGTCGCTCGGCGGCTACGAAGCTGACGCCGAAGCA 
GCCCAGATCTGCGACAACCTCGGCCTCGAGGCACGCATCCTCGACCAGCAGCTTAAAACCCTGTCCGGC 
GGCCAGCGCCGCCGCGTCGAGTTGGCGCAGATCCTCTTCGCCGCCACCAACGGCTCCGGCAAATCAAAA 
ACCACATTGCTTCTCGACGAGCCCACCAACCACTTGGACGCAGACTCGATCACCTGGCTCCGTGACTTC 
CTGGCGT^AGCACGAAGGTGGACTGATCATGATTTCGCACGACGTCGAACTGCTTGGCGCCGTATGTAAC 
AAGATTTGGTACCTCGACGCAGTACGCAGCGAAGCCGATGTCTACAACATGGGCTTTAGCAAATACGTC 
GATGCACGTGCACTCGATGAAGCACGCCGACGCCGTGAGCGCGCAAACGCCGAAAAGAAGGCCGGAGCC 
CTCAAGGACCAGGCTGCACGCCTCGGCGCGAAAGCAACCAAGGCTGCCGCAGCTAAGCAGATGATCGCC 
CGTGCGGAACGAATGATCGACAACCTCGACGAAATCCGCGTAGCTGACCGCGCCGCCAACATCGTTTTC 
CCAGAACCAGCACCCTGTGGAAAAACCCCACTCAACGCCAAGGGCCTGACCAAGATGTACGGCTCCCTC 
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GAAGTCTTCGCCGGCGTCGACCTAGCCATCGACAAAGGCTCCCGCGTAGTCGTCCTCGGATTCAACGGT 
GCAGGTAAAACCACCCTGCTCAAACTCCTCGCCGGTGTGGAACGCACCGACGGCGAAGGCGGCATCGTC 
ACCGGATACGGCCTCAAAATCGGCTACTTCGCCCAGGAACACGACACCATCGACCCCGACAAATCCGTC 
TGGCAAAACACCATCGAAGCCTGCGCCGACGCCGACCAACAAAGCCTCCGCAGCCTCCTCGGATCCTTC 
ATGTTCTCCGGCGAACAACTCGACCAACCAGCAGGAACACTCTCCGGCGGTGAAAAAACCCGCCTCGCA 
CTGGCCACCCTCGTGTCCTCCCGCGCAAACGTCCTGCTTCTCGACGAGCCCACCAACAACCTTGACCCG 
ATCTCCCGCGAACAGGTCCTCGACGCACTGCGCACCTACACCGGCGCAGTCGTCCTGGTTACCCACGAC 
CCGGGTGCAGTCAAGGCCCTTGAGCCAGAACGCGTCATCGTGCTTCCTGATGGCACCGAGGATCTTTGG 
AATGATCAGTACATGGAAATCGTGGAATTGGCG 

>RXC0194 6 - downstream 
TAGGTTCTAAGGCTGTTTATGCT 



>RXC02080 - upstream 

CGTAAATTCGAAGCGAGCTTCTAATTCTAGCAAGCTTGGTGATGGAGTATCCTGCCAAAATTTGTCCTG 
T T GC TT AT TGT GCAGGAATTCGGAGGCGGAC 

>RXC02080 

ATGTCAATCGAGTGGTTACAAATTGTTGAATTAGGAGCGATCTTTGGTGCAGGTTTCCTCGCAGGAAGC 
ATCAATGTAATTGTCGGAGCAGGAACATTAGTGTCGTTTCCTATTCTCGTGTTCCTGGGCCTTCCACCG 
TTGACTGCCACCATCGCCAACACCATCGGCATCGTTCCTGGAAGTATTTCGGGTGTGGTTGCTTATAGA 
CGTGAACTACACGCCCATGTAAAAACCATCAGATTTCTGCTGCCAGCATCAATCCTCGGAGGGATCACC 
GGCGCCTCGCTCTTGCTGCATTTCTCCGCAGATGTTTTTACAGCAGTAATTCCCTGGCTGATTGGATTC 
GGCACGCTGTTGGTTATCGCAGGTCCATCAATTAAGAAGCATGTTGGCGCTCATACTTCAGGTGGCATC 
TCTGCTGGGTTTAGGCAATTGCCTTTCCCGAGCCGAACCACCTTCATCGTCTCAGTATGTGGTGCCCTG 
TTGCTGGGCATGTATGGAGGGTACTTCAGCGCAGCTCAAGGCATTCTTCTCATCGCATTGCTTGGCATC 
ACATCAACGCTGCAGATGCAGGAACTCAACGCCAT CAAAAACCTCACAGTGGCGGCAGTTAATCTCATC 
GCAGCCAGTGTTTTTATAATCATCTCCCCTGAGTTGATCTCCTGGCCGACCGTTGCCTTAATCGCGCTT 
GGCTCAGCTTTAGGTGGATACATCGGCGGACGGTACGCCCGCCGACTTCGCCCCAGTGTTTTTAGAGCA 
TTTGTGGTCATCGTCGGAATCACCACGGTCATCGTTATGACGATCGGT 

>RXC02080 - downstream 
TAATGCAGCAGACTAGTAACCCC 



>RXC02095 - upstream 

CTCTCTTGGTCCTCTCCCCACCCATTTTTAAGTACTCAAGACCCTTCCAACAGAAAGGATTACTCCCCC 
AACAGGCTCAAAAATACTGAAAGGCTCACGC 

>RXC02095 

ATGAAAACTGAGCAATCCCAA^AAGCACAATTAGCCCCTAAGAAAGCACCTGAAAAGCCACAACGCATC 
CGCCAACTTATTTCCGTGGCGTGGCAGCGACCTTGGCTCACCTCATTCACCGTAATCAGCGCTTTAGCT 
GCAACGTTGTTTGAACTTACACTTCCTCTTTTGACCGGTGGCGCCATCGATATCGCGCTCGGAAATACC 
GGAGATACTTTAACCACTGACCTGCTGGACCGGTTCACTCCGAGTGGATTAAGCGTGTTGACCAGCGTC 
ATTGCCCTTATCGTGCTTCTCGCGTTGCTTCGCTATGCCAGTCAATTTGGACGGCGATACACCGCAGGC 
AAGCTCAGCATGGGGGTACAGCATGATGTCCGGCTTAAAACGATGCGCTCATTGCAGAACCTCGATGGG 
CCAGGTCAGGACTCTATTCGCACAGGCCAAGTAGTCAGTCGGTCCATTTCGGATATCAACATGGTGCAA 
AGCCTTGTGGCGATGTTGCCGATGTTGATCGGAAATGTGGTCAAGCTTGTGCTCACTTTGGTGATCATG 
CTGGCTATTTCCCCGCCGCTGACCATCATCGCTGCAGTGTTGGTGCCTTTGCTGTTGTGGGCCGTGGCC 
TATTCGCGAAAAGCGCTTTTTGCGTCCACGTGGTCGGCCCAGCAAAAGGCTGCGGATCTGACCACTCAT 
GTGGAAGAAACTGTCACGGGTATCCGCGTGGTCAAGGCATTTGCGCAGGAAGACCGCGAGACCGACAAA 
TTGGATCTCACCGCACGTGAGTTATTTGCCCAGCGCATGCGCACTGCACGTCTGACGGCAAAGTTCATC 
CCCATGGTTGAGCAGCTTCCGCAGCTTGCTTTGGTGGTCAACATTGTTGGCGGTGGCTATTTGGCCATG 
ACTGGTCACATCACGGTGGGCACGTTTGTGGCGTTTTCTTCCTATCTCACTAGCTTGTCGGCGGTGGCT 
AGGTCCCTGTCGGGCATGCTCATGCGCGTGCAGTTGGCGCTGTCTTCTGTGGAGCGCATCTTTGAAGTC 
ATTGATCTTCAGCCTGAACGCACCGATCCTGCACACCCCCTGTCACTTCCCGACACTCCCCTGGGTCTG 
TCGTTCAACAACGTAGATTTCCGTGGGATTCTCAACGGTTTTGAGCTGGGTGTTCAGGCCGGTGAAACC 
GTTGTGTTGGTGGGCCCTCCAGGTTCAGGCAAGACCATGGCTGTGCAGCTTGCTGGAAACTTTTATCAA 
CCAGACAGCGGCCACATCGCCTTTGATAGCAACGGCCATCGCACTCGCTTCGACGACCTCACCCACAGC 
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GATATCCGCAGGAATCTCATCGCGGTTTTTGATGAGCCGTTCTTGTACTCCTCCTCCATACCGCGAGAA 
CATCTCGATGGGTTTGGATGTCAG 
>RXC02095 - downstream 
T GAT GAGCAGAT CGAACAC GC AG 



>RXC02206 - upstream 

GGCAGGATCTGCTGCTGCGGCTAGGAGGGTTATCTCTTCATTCACCCGATCTACCGTACTACCTTATGA 
CCTCAGTAGTGTGGTGGGCGTGAAACAGCGA 

>RXC02206 

ATGGTCGGTTCAAGTGGTTTGCGGGTATCCAGGCTCGGTTTGGGCACCTCAACATGGGGCTCGGGCACC 
GAGCTGGCTGAGGCAGGCGATATCTTTAAGGCGTTCATCAATTCTGGTGGCACGCTTATCGACGTCTCC 
CCCAACTACACCACCGGCGTCGCGGAAGAAATGCTCGGCACGATGTTGGATGCGGAAGTCTCTCGTTCG 
GCTGTCGTCATTTCCTCCAGCGCAGGTGTCAACCCCGCTCTGCCGCTCGGCCGACGTGTGGATTGCTCC 
CGCCGCAATTTGATTGCCCAATTAGATGTCACCCTGCGGGCATTAAACACTGACTATTTGGATTTGTGG 
TCTGTGGGCTATTGGGATGAGGGCACCCCACCGCATGAGGTGGCCGATACTTTGGATTACGCCGTGCGC 
ACCGGCCGAGTCCGATATGCCGGTGTCCGAGGATATTCCGGTTGGCAGTTAGCGGTCACCCACGCTGCA 
TCCAATCATGCAGCGGCCTCCGCCCGCCCCGTGGTCGTTGCACAAAAT GAATACAGCCTGCTGGAACGC 
CGCGCAGAACAAGAACTCCTCCCTGCCACCCAACACCTAGGTGTCGGATTCTTTGCTGGCGCTCCGCTG 
GGGCAAGGCGTGCTGACTGCTAAATACCGCTCCGAAATTCCCCATGATTCCAGAGCTGCATCCACAGGA 
CGCGACGCAGAAGTCCAAAGCTACCTAGATAATCGAGGCCGCATCATTGTCGATGCTCTTGATACTGCA 
GCCAAAGGATTAGGCATTAGCCCCGCTGTCACAGCCACCACCTGGGTGCGTGATCGTCCCGGAGTGACA 
GCTGTCATCGTGGGCGCTCGCACACATGAACAGCTGTCACATCTTCTCAAGGCGGAATCGGTGACTTTG 
CCAACACCAATCACACAAGCCCTTGATGATGTCTCCCTG 

>RXC02206 - downstream 
T G ACT T GG T CC AAT T AC AT T CAC 



>RXC02207 - upstream 

GAATCGGTGACTTTGCCAACACCAATCACACAAGCCCTTGATGATGTCTCCCTGTGACTTGGTCCAATT 
ACATTCACTGGTAATCTGAAACCTTGTGAAT 

>RXC02207 

ATGCGCCGTCGATCCCGTGTGTCCCGTTTGCTTCCCGCCACAGCTTTGCTGGCCTCAACTGCACTTCTT 
TTAAGTGCATGTACGCAAGGGGTAACGGACTCCCCGGATATGGGCAAGGCAACTCCCGCTGTCTCCCCC 
GCAGCAAGCAACCCGGATGGCCAAGTAATTGAGTTCGGCAACATCACTGACATGGAAGTCACTGATGGT 
GACATCCTCGGTGTACGCACCGAAGACGCACTCGCTATTGGTACAGTCTCCGACTTCGAAGCGGGTAGC 
CAGGTGGAACTGGACGTCGATAAGCAATGCGGCGACCTGACCGCAACCGGCGGCACTTTCGTGCTCCCC 
TGCGCCGATGGCGTTTATTTGATTGATGCCAAGGACCCGGATCTGGATGAGTTGCGTGCAACTGACAAG 
CCAGTCACGGTGGCAGCCTTGACCAGCGATGATCAGCTTCTGGTGGGCAATGGTGAAGATGAAGAACTC 
ACCATCTACCGCGAGGGCGAAGAGCCAGAAACCTTCACCGTCGCGGGTCCCAATACCCAGCTCATCGCC 
GTTCCTGTCATTGATCGCCACGACGCCGTTGTGCGCACCTGGAACGAAAACACCACGATTCAAGATGTG 
GACTACCCCAACGACCGTGAAGGCGCGACCCTTCGCGTGGGACTCGGCGTTGGTCAAATGGCTGGTGGC 
GAAGACGGCCTGCTGGTGGTCTCTGATGAAATGGGTGGCCAAATTGCCATCTACAACGCTGATGATGTC 
ATCCGACTTCAAAATGACCGCCCCCACCGACGAGGAACC 



>RXC02238 - upstream 

GGCGCTTAGCCAAAACATAGAGCGGTAGGGTATGCTTATCCGATTGAGCAACCTTTCCCGCTCTTAACA 
CTACTGTCCATATACTTTTGAAAAGGTGTCA 

>RXC02238 

GTGACCAACGTGAGCAACGAGACCAACGCCACCAAGGCCGTCTTCGATCCGCCAGTGGGCATTACCGCT 
CCTCCGATCGATGAACTGCTGGATAAGGTCACTTCCAAGTACGCCCTCGTGATCTTCGCAGCCAAGCGT 
GCGCGCCAGATCAACAGCTTCTACCATCAGGCAGATGAGGGAGTATTCGAGTTCATCGGACCATTGGTT 
ACTCCGCAGCCAGGCGAAAAGCCACTTTCTATTGCTCTGCGTGAGATCAATGCAGGTCTGTTGGACCAC 
GAGGAAGGT 

>RXC02238 - downstream 
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TAAAAGACC T T AT AACT TCACAC 



>RXC022 95 - upstream 

TTCCCATGCTAATCCGCGAAAATGGCACTTCAACAGCCATATACTTTAAACAACACAAATGATGCAAGA 
CTGATACCGGGATGTGATAGGAGCGCACCAC 

>RXC 022 95 

ATGGGGTTGGAATTAGCAGCTAGCGGGTGGGGCATCCTCATCGCAGGCGCCGCCGTAGCCGGATGGATC 
GACGCAGTAATCGGCGGTGGCGGACTCGTCCTCATCCCGCTGATCCTCGCGGTCATGCCGCAACTCGCA 
CCTGTGACAGCGCTGGCCTCCAACAAACTGGCAGCCGTCACCGGCACGGCATCGGCGGCATTCACCCTG 
GTCAGGCGCGTCAAACCCGACAAAAAACTGCTTGCGCTCTACGTTCTGGTGGCAGCTGTGTGCTCCGGT 
GCAGGCGCCCTGGCTGCGAGTCTCATTGACAAACAAATCATGCGACCGCTGATCATCGTGTTGATGCTG 
GTCGTTGGCCTGATCGTGGTGTTCAAACCAAACTTCGGAACCGGCGAAAGCAAAGCCCTGCCCACCGGA 
TGGAAACGCTGGGCCGCCATCGTTGCAGTCGGACTCATCGCAGCCTACGACGGCATCTTCGGACCCGGA 
ACCGGCATGTTCCTCATCATGGCGTTCACCGCACTGCTCTCCCAAAATTTCCTGTCCTCCGCAGCCATG 
GCGAAGGTCGTAAACACCGCAACAAACCTGGGTGCGCTAATTGTATTCATCATCGGCGGCCACATGTGG 
TGGACCCTAGGACTCGTGCTGGCAGTCGCCAATGTCGCAGGCGCACAACTCGGTGCCCGAACGGTGCTT 
GGTGGCGGTACCAGGCTAATTAGATACGCACTACTAACCCTGGTTGTCGTCATGAGCGTCTACCTCACC 

T GG CAAC AAAT C C AAG G AAT G 

>RXC022 95 - downstream 
TAGATAAGTCGGGGCAAACTCTA 



>RXC02380 - upstream 

GCAGATTTTTGACGAAGTCGCATCGTGGATTGAAGCTGCCTAAAAACTCGCGAGGACGCATGCTCAGCA 
AGGTGGTGTGCGAACACTATACTGTCCACTC 

>RXC02380 

ATGACTACAACGGTGAAACGCCGCGCTCGCATTGGCATCATGGGTGGCACATTTGACCCCATTCATAAT 
GGTCACCTTGTGGCGGGCTCAGAGGTAGCGGATCGATTCGATCTTGATCTGGTGGTGTACGTTCCCACC 
GGACAGCCATGGCAAAAGGCGAACAAGAAAGTCAGCCCAGCGGAAGATCGTTACCTGATGACGGTGATC 
GCCACTGCCTCTAATCCACGGTTTATGGTATCGCGGGTTGATATTGATCGGGGAGGGGATACTTACACG 
ATCGATACCCTGCAAGATTTGAGCAAGCAATACCCGGACGCCCAGCTGTACTTCATCACCGGTGCCGAT 
GCACTGGCACAGATCGTGACGTGGCGCGATTGGGAGAAAACCTTCGAACTTGCCCACTTCGTTGGAGTG 
ACTCGACCCGGTTATGAATTGGATGGAAACATCATTCCGGAAATGCACCAAGATCGAGTCTCATTGGTG 
GATATCCCCGCCATGGCTATTTCCTCCACGGACTGCAGAGAACGCTCCAGCGAAGAACGCCCTGTTTGG 
TATCTTGTCCCTGATGGCGTGGTGCAATACATTGCCAAACGCCAACTCTATCGACCTGAAGGATCCGAT 
AAGGATATGGATCCCAAGGGCCAAAACCAAGCA 

>RXC02380 - downstream 
T AAAT CTAGT CAAAAG TTT CAAC 



>RXC02390 - upstream 

GCTGGTGGTGCTGACCCATACGCTGGAACTCCAACTGCTGTTGATACCGCCAAGATGTTTGGCCGCGAG 
GATCTCGTAGCTCGCTTCGAGTCATAGGCCG 

>RXC02390 

GTGGAGTGGACCGCTTTTGGCACCCTGATTCTGCTCAATTTGGTGGGCAGTTTATCCCCGGGGCCTGAT 
ACCTTTTTCCTCCTCCGCTTAGCCACCCGCTCCAGAGCGCACGCGATCGCTGGCGTCGCCGGCATCGTC 
ACCGGACTCACGGTGTGGGTGACGCTGACGGTCGTGGGAGCAGCGGCGCTGCTCACCACTTATCCGTCG 
ATTCTCGGAATCATCCAGCTCGTCGGCGGCACGTACCTAAGCTTCATTGGGTACAAGTTGCTGCGCTCG 
GCGTCGAGAGAGCTTATCGACGCCCGCCAGTTCCGTTTCAACGCCGATGCCCGACCTATCCCGGATGCG 
GTAGAAGCACTGGGAACCCGCACTCAGGTATATCGACAAGGTTTGGCCACCAACCTGTCAAACCCTAAA 
GTTGTCATGTACTTCGCGGCAATTCTGGCTCCGTTGATGCCAGCGCACCCAT CACCGGTGCTGGCGTTC 
TCTATCATCGTGGCGATTTTAGTGCAGACCTTTGTTACCTTCTCTGCTGTGTGCCTCATTGTCTCTACG 
GAGCGTGTGCGCAAAGCAATGCTGCGTGCAGGTCCCTGGTTTGACCTGCTTGCTGGCGTTGTCTTCCTC 
GTTGTGGGTGTGACTCTGCTGTATGAAGGCCTGACCGGTTTACTCGGG 
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>RXC02390 - downstream 
TAAAGGCATAAAAAATGGCTTCC 

>RXC024 98 - upstream 

CAAGGTAGAAATTTGTCCGTGGGCACTTCGTGAAGGTGTGATCCTCACCAGGATCGACAAAGGACTCGA 
GTAACATTTACCCGGAAAGGAGTTGGCGAAA 

>RXC02498 

ATGAGTGAAGAGAAACTCACAGTCGCTGAGCTGATGGCGCGTGCCGCGAAAGAGGGACGCTCCACCGAT 
GCTCCCCGACGACGCAGGCGCCGCAGCATCGAAGACGGTGGCGTATCCGTTGCTGAGCTGACCGGCTCC 
ATTCCTGCCGTTAAGGAAAAGCCCGCGGAGTCCAAGCACTCCAGCGTGCCCATCGATGCACCAGCAGAA 
CCTGAGGTTGTTGAGGCCCCCAAGCCTGAGCCCGCCGAAGAAGTAGAAGTGGCTTCGGTGGAGGGCGAC 
GTCGATAAGCAGGAAACCCCTGAGCGTCCGGCGCCGAGCAACGAAGAAACCATGGTGCTGCGCATCGTG 
GATGAAAAAGATCCAATTAGCTTGACGACGGGCGCGTTCCCCGTGGTTCCGGCAGTTGCCGCCAAGCCG 
GCGCCCGTAGTGCGCGCGGAGAAGGACGCCGATGTGGAGACTGCCGTAAAGGCAGATTTCGCAGAGGTG 
GAAGTCGATAACACTGACACCACGCAGATGGCTGTGGTGGAAGAAGTTGACGAGGAGCCAGAGCAAGAA 
AACAAAATGTCCGTATTCGCGATCAT CATGATGGCGATCGTCGGAGTTGTTCTCGGTGTCGTTGTATTC 
CTCGGCTTTGAAATGCTGTGGGAGCGCCTGAACAAGTGGATCGTCGCTGTTCTGGCAGTCGGCGTGACC 
TTGGGAATGGTGGGCATCATCCACGCTTTGCGCACCTCACGTGATGGTTTCAGCATGGTTCTCGCAGGA 
ATCGTGGGCCTGGTCATGACGTTCGGGCCGCTGGCAATCGTCATG 

>RXC024 98 - downstream 
TAATTTGTCGTTTTGGGCCCCCG 



>RXC02624 - upstream 

ACCCGGTCAGATCCGACGTCGCCGGCCAAAACCGCAAGCACCTGCGCAAACGCCACAGAAGGCAGCTCA 
GCAATCAAAGTTGCTGCGTTTCCTTCCAACC 

>RXC02624 

GTGCTGATTCCGCATGGCGTGGCGGTGCTTTTGGTTATTATTCTCGCCGTAGCCTCCCTAATGTTCACC 
AATTCTTCAATGGTGAATCTTTCGGCAACGATTGCACAGCTGTGGCTTTCCCTAAATCTCGGTGCGGTG 
GACGGCAGTGGGGAAGTGATCTCAGTACTGCCCACGCTTCCCGGCTTTATATTCCTCTGGGCCATCGCC 
GCGCGCATCCACCGCGCAGTCAAAGATCGTGTCAGCATCGCCGACTTAGGCGTCCTCGCAGCACTCGTC 
CTCGGCATCCCGCTTGCGCTCACCGCCATCGCAGCGTTCATGCTTTTCGACGCCTCCAGCGTCCTCAAC 
GTCGAGGTCCCGCCAATCACGCGCCTCCTACGCGTGATGTTGTTCCACCTCAGCGCCCTCTTCCTCGGC 
ATGGGGCCACGCCTGTGGCAGGCGTTGGCGCGCCGCTACGGTGCTCCAGAATGGCTTATCGACGCCATC 
ACCCAAGCTTTCCGCTTCCTCATCGCATTTGGAACAGTCTCCTTGGTTTCCGTGCTCGTGATGACCGCG 
ATCAACCACAGTGCATTCACCGCGACCATGCAGGGTTACGACGACTCCGCCTCTGTTGTGGCCTTGATC 
GTCCTGAGCATTCTGTATCTGCCCAACATGATGATCTTTGCGATGGGCAATCTGATCGGCTCACCCCTT 
TACTTCGGTGACGCCTCCATCAGCGTCTTCAGCGTGCATTCCGTTCCATTGCCACCGCTTCCCATCCTC 
GCAGCTCTCCCCAGCGAAGCCCTCTCATGGGCAGTGGCCTTACTGGTCATCCCTGCAATTATTGCCACC 
TGGGTCTGCGTGAGAAACCCCATGCGCCTTGCCGTGAACACAACAGCAGCAGTCATTTCAGCACTGTGT 
TTCCTCGTCCTGGCAGTTTTCGCCGGCGGAACCTTGGGCGTATACAACTACGTCGGACTCAACCTCCTG 
GCGTCAGTTGGCCTAGTTTTCGTCTATTTCGCCCTCGTTGGACTCCTCATCGCCGGAATCGACAAGCTG 
CGCAACCCTGTAGAAGTTAAGTCTGTTAAGGCTGTGGCTGTTGTGGAGCCCGAGCCTGAAGAAGTTGAA 
GAGGACGAAGAGGAGCATGTTGAAGAAGAAGTAGATGAGGAGGAAGAGGAAGTTGAGGAAGGGGTAGAA 
GAGGTCGAAGAAGACGACGCAGAGGATCCTGAAGAGAATCCTGAAGAGGAAGAATCCGACGAAGAAATT 
G AG AC AG AAAC T GAG GC T G AAG AAACC AAT GAT G G T T C C GAG G C C GAAG AC C G T 

>RXC02 62 4 - downstream 
TAACATATCTGTTGTGAATTCTG 



>RXC02665 - upstream 

CAAGGCGACCCAATGGCGTTTAAAGTAACAACCCCCATTGATATGATGCTGGCACAACGCATCACCGAC 
GAAGCCGAACCCACAAT AT T T GAGGTACCAG 

>RXC02665 

GTGACTAACCCAATCATCCCCCGCGTAGGAATCGCCACAGACGCCCACCAAATCGAAGCGGGAAAACCC 
TGCTGGATCGCCTGCCTCCTCTTTGAAGGCGTCGACGGCTGCGAAGGCCACTCCGACGGTGATGTTGTA 
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GCTCATGCAATTGTGGATGCTCTCCTTTCTGCCTCTGGTCTGGGGGATTTGGGCTCTTTCGTTGGTGTG 
GGGAGACCTGAATACGATGGTGTTTCTGGTACACAGTTGTTGAAGGAAGTTCGGGAGCTGCTTTCGGCA 
CACGGGTACGTCATTGGAAATGTCGCCGCCCAACTGGTTGGCCAAACCCCCAAATTTGGACCCCGCCGC 
GAAGAAGCACAACAAGTCATCTCCGAAATCATCGGCGCACCATGCTCACTGTCTGCCACCACCACTGAT 
CACATGGGATTCACTGGTCGCAGCGAGGGTCGTGCATCGGTAGCAACGGCAGTGGTGTGGAAGGCT 

>RXC02665 - downstream 
TAAGTTTTCTGTAGGGATTGGGC 



>RXC02770 - upstream 

TCGCCGGGGCAAAAACCGTATAATTACAGTCCTATTACGATTCGGGGAAAGGCTGGGTACTTCACACAT 
GTTGTTTCGGAAGTCACGCAGCGCGGTAATC 

>RXC02770 

ATGTTGGTTGCAGCGTTAGTGATGACAAGCTGTGGTGATGGGGAACCGGAACCAACCAGCCACCAAACA 
AGCCTTTTCGGCTACGCAGTTAACTCTTCGCTGGCTACAACCAACGCGGCGTCGCTGTTGGGAGTGGCT 
AATGATGCTGGTCTTTTGGCTGCCAGAGTGTATCCGGGTGTGTATGTTCAGGGTCCTTCTGGGCAGATG 
ATTCCCAACACTGATCTTGCTTCCACGCAGGTATTGCCGGGTATTAACCGCCAGGTGATTTACACTATC 
AATGAAGATGCCACCTACTCAGATGGTCAGCCTGTGGTGTGTGATGATTTTCTGCTCTCTGCGACAGCT 
GGGCAGATGCCGGAACTGTTCCAGTCCCATGTGCCATTGACCTCGCAGATTGAGCGAGTGGACTGTGTA 
TCTGGTTCTAAAGTAGCCACCGTGGTGTTCAAGGAAGACCTCGGTGAGCGTTGGCGTTATCTTTTTGAG 
CAGGGCGATTTGTTGCCAGCCCATGCCGTTGCTTCCAAAGCAGGTATGACCTTGGAGGAGCTTAATCAG 
GCGTTGAAGGATAAGGATCCTGAAGCGTTGACTGAACCTGCTCGTGTGTGGAGCGAAGGTTTCCAGCTG 
TCCCAGTTTGATCCAGAGCTGCAGACGGCTTTTGGCCCGTACAAGGTGGATTCTGTGGGTGAATTCGGC 
GAAGTCAAGCTGGTACGCAATGAGTTTTACAGTGGCGACCAGGCGGTTGAAGCAGAAATCACGATGTGG 
CCTAAAGGCTCGGATCTCAGCGCCATTGCGGATAATGGAAACCTTCAGATCGCACATGTTGTGGCGTGG 
GAGAGCGAGCCGTGGGTAAATCGCGATGACCCATTGAATCCTTATGACATTAAGGAAGAGGTCGGTGTT 
TTGACTGAGCAGCTCACCTTGGCCAGTGCCGGTGTGTTTTACGCTGCGGAGGCCCGGCAGGCGTTTGCG 
GCCTGCGTTGACCAGGAAGCGGTGGCTGCGGCGTCGTCAAGCATCTCTGGAATCGATGTGCCTGCCGTA 
GGTGTGCACTCGGTGCGTCACCAAAATCCGGTCGTGCACCAAATCGGTGATCTGCCAGCACAGCACATG 
GCGGTGGATATTAATGCCGCAT CAGCGTTGGCGGGTCAATCCATCCGCATTGGCTACGACGGACCCGAT 
GAGCGCAAGGCTGCAATGGTGGAGGCGATTCGCCAAAGTTGTGAGCCTGCCGGTATCACCGTTATCGAT 
GCGTCGCAGGAGGCTGTTAGTCTTAATGATCTCAGTCGAACCGAAGTCAGTGAATGGGGCTATGAGCAG 
TACTTCGAAGGGACACTTGACGCTGTTCTGCGTACAGTGGATCCACATCGGGAGTATGAAAATGCCAAT 
ACCATTGGAACTGATGCGGAGTCGACGAGGCGCACTGAAGAACAATTGTGGGCTGAAGTCCCATCAATT 
CCACTAGCAGCGCAACCCCGAGTGTTTGTGATAGATCGCACAGTCGGTAACGTTGTTGTTAATACAGAC 
CTAGCCGGTATCGGATGGAACATGGACCGTTGGTCCAGAAGTGAGGAA 

>RXC02770 - downstream 
TAAGTAGTGAGCGAACAAGCTCT 



>RXC02789 - upstream 

TTCTTCCGTACGGCTATGCTTAAAAGCTAAATTTGTCTTTGTGCCTTGCAACACATTAATTTCTTAACA 
CTAAACAATGGAAAGGTAAGCGGGTTTTTCT 

>RXC02789 

ATGAAGGTTTCCGCCGATACACCCGGTCACGATGATCCAGGCCCAGGCCGGCGCCTTGGCTTAGATGTC 
GGCACCGTGCGCATCGGAGTGGCAGCCTCTGACCGCGATGCCAAGCTTGCCATGCCTGTGGAAACCGTT 
CCGCGGGAAACTGGATTCAAAGGGCCAGACCTGGCCGATATTGATCGGTTGGTCGCCATCGTTGAGGAA 
TACAACGCCGTGGAAGTCATTGTTGGTCTACCCACAGATCTGCAGGGAAATGGCTCCGCCAGTGTGAAG 
CATGC7\7\AGGAAATTGCTTTCCGCGTCCGTCGGCGCCTCACCAATGCTGGAAAGAACATTCCGGTACGG 
CTTGGCGACGAACGCCTCACCACCGTCGTGGCCACCCAAGCCTTGCGGGCCTCAGGAGTCAGCGAAAAA 
GCGGGACGTAAAGTTATTGATCAAGCTGCCGCAGTAGAAATCCTTCAAACCTGGTTGGATGCTCGCACC 
C GAG C C C T T G AAC C AC AAT C C AC AG AC AC C C AAG AT T T C G AC G AG AAG GG AAAT T T C C C AG G A 

>RXC027 8 9 - downstream 
T GAACC AAATC CG AAACC GCC GG 
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>RXC02 921 - upstream 

TGGAAAACTGGGAAGGGTTGACGTTGCGGAATCTCTCCGCAGCGTCGGTTCGGACCCTAAAAAAGGGTG 
AGGAACCACATGAGCTGTTTTAAGGAATTTT 

>RXC02 921 

GTGTCTGCACTTGAAGAGTCGATCCGCATCGCGACCATCGCGGCGAAAGCAGCGGATGAAAAGAAGGCC 
GATGACATCGCTGTCATCGATGTCTCTGACATGATCGCAATCACCGATTGCTTTGTTGTTGCATCTGCT 
GACAATGAGCGCCAGGTGGGCGCCATTGTTGAGGAGATCGAAGATGAGATGACCAAGGCTGGTTTCGAG 
CCTAAGCGCCGTGAAGGCAACCGCGAAAACCGTTGGGTTCTCCTTGACTACGGATTGGTTGTTATCCAC 
GTTCAGCGACAGGCAGAGCGCGAGTTCTACGGACTGGATCGTCTGTACCGCGACTGCCCACTCATTGAA 
ATTGAAGGACTTGAAACCTTCAAGCGTGAATCCTCCTGGTCTGATGAGGCGGATATCCGCAACATCGAC 
AGCATTGATGAACTCCCACCTTTGCCAGCTGAATACGAGCCTGGCTACGAGGACGAT 

>RXC02921 - downstream 
TAAGAGGTAGTCCTGTGACTCGT 



>RXC03185 - upstream 

AGCGCCCAACCGTTCAGACCAGCGGTTTCTCTGAGGATGCAAAGTCCATGATGGGTNAGGTCACTGAGC 
TGTCCGAAACCACC 

>RXC03185 

AT GAATGATCTTGCAGCTGAAGGTGAAAACGATCCTTACCGCATGGTTCAGCAGCTGCGCCGCAAGCTC 
TCTCGCTTCGTCGAGCAGAAGTGGAAGCGCCAGCCGGTCATCATGCCAACCGTCATTCCGATGACTGCG 
G AAAC C AC G C AC AT C GG T G AC GAT G AGG T TCGCGCTT C AC G C GAG T C C C T G 

>RXC03185 - downstream 
TAAAAGCATTTCGCTTTTCGACG 



Appendix A, page 199 



Attorney Docket No.: BGI-121CP 



APPENDIX B: AMINO ACID SEQUENCES 

> RXA00007 (1-1806, translated) 602 residues 

MKPQGLYNPA HEHDACGVAE IADIHGRPSR SIVDRALEAL RNIDHRGAAG AEKNTGDGAG 
ILMQIPDGFY REVSGIELPE AGEYATGIAF LPRGRMAMMD AQKEIERIAK QEGADVLGWR 
MVPFDSRDLG SMAEEAMPSF AQIFLTVPGK SGEDLDRVMF FIRKRCEREL GTTNGRDTVY 
FPSLSSRTII YKGMLTTLQL EGFFEDLGDA RLESAIAIVH SRFSTNTFPS WPLAHPYRFV 
AHNGEINTVR GNENWMRARE ALIKNDKLGN LSSVLPICTP EGSDTARFDE ALELLHLGGY 
SLPHAVAMMI PQAWEHNKTL SPELRDFYEY HSCLMEPWDG PAALAFTDGR FVGAVLDRNG 
LRPGRITITD SGLVVMASES GVLDLREESV VKRTRVQPGR MFLVDTAEGR IVEDEEIKQK 
LSEAQPYGEW IRDNFVHLDR LPQTRYNYMA HSRAVLRQRV FGITEEDVDL LLL PMARQGA 
EAIGSMGSDT PIAALSQRPR MLYDFFAQRF AQVTNPPLDS IREKPVTSMF TLLGAQSDVL 
NPGPDAARRI RLESPIIDNH E L AT L I NANA HGEWDSFGAA VISGLYPVAH HGAGMKAAIA 
RV 

> RXA00023 (1-453, translated) 151 residues 

HFPLRPAEVV LRLDDSATPR ETARALLAAR RAGVTPRVLQ TPGVSEQVRE VLSAAGVSAE 
TVDDSVFISN VLRGEYDENS SVRVRYLGKV SDTVRERLSV RPEVVLLDDA VTASGRVELR 
YWLKEQAISM TLHRFGNPVA AFHELAEELK R 

> RXA00044 (1-936, translated) 312 residues 

MASATFTGVI PPVMTPLHAD GSVDVESLRK LVDHLINGGV DGLFALGSSG EAAFLTRAQR 

KLALTTI IEH TAGRVPVTAG VIETTTARVI E L VE DAL E AG AEGLVATAPF YTRTHDVEIE 

EHFRKIHAAA PELPLFAYNI PVSVHSNLNP VMLLTLAKDG VLAGTKDSSG NDGAIRSLIE 

ARDDAGLTEQ FKILTGSETT VDFAYLAGAD GVVPGLGNVD PAAYAALAKL CLDGKWAEAA 

ALQKRINHLF HIVFVGDTSH MSGSSAGLGG FKTALAHLGI 1ESNAMAVPH QSLSDEETAR 

IHAIVDEFLY TA 

> RXA00064 (1-1278, translated) 426 residues 

MSSVSLQDFD AERIGLFHED IKRKFDELKS KNLKLDLTRG KPSSEQLDFA DELLALPGKG 

DFKAADGTDV RNYGGLDGIV DIRQTWADLL GVPVEQVLAG DASSLNIMFD VISWSYIFGN 

NDSVQPWSKE ETVKWICPVP GYDRHFSITE RFGFEMISVP MNEDGPDMDA VEELVKNPQV 

KGMWVVPVFS NPTGFTVTED VAKRLSAMET AAPDFRVVWD NAYAVHTLTD EFPEVIDIVG 

LGEAAGNPNR FWAFTSTSKI TLAGAGVSFF LTSAENRKWY TGHAGIRGIG PNKVNQLAHA 
RYFGDAEGVR AVMRKHAASL APKFNKVLEI LDSRLAEYGV AQWTVPAGGY FISLDVVPGT 

AS RVAE LAKE AG I ALT GAGS SYPLRQDPEN KNLRLAPSLP PVEELEVAMD GVATCVLLAA 
AEHYAN 

> RXA00072 (1-441, translated) 147 residues 

MS FQLVNALK NTGSVKDPEI SPEGPRTTTP LSPEVAKHNE ELVEKHAAAL YDASAQEILE 

WTAEHAPGAI AVTLSMENTV LAELAARHLP EADFLFLDTG YHFKETLEVA RQVDERYSQK 
LVTALPILKR TEQDSIYGLN LYRSNPA 

> RXA00075 (1-663, translated) 221 residues 

MTTPLRVAVI GAGPAGI YAS DLLIRNEERE VFVDLFEQMP APFGLIRYGV APDHPRIKGI 
VKSLHNVLDK PRLRLLGNIE IGKDITVEEL RDYYDAVVFS TGAVADRDLN I PGIEAEGSF 
GAGEFVGFYD GNPRFERSWD LSAQSVAVIG VGNVGLDVAR ILAKTGDELK VTEISDNVYD 
SLKENKXXEV HVFGRRWPST GQVHPTGTXR TXPLPHHQRG C 

> RXA00105 (1-675, translated) 225 residues 

MTVPTPYEDL LRKIAEEGSH KDDRTGTGTT SLFGQQIRFD LNEGFPLLTT KKVHFHSVVG 
ELLWFLQGDS NVKWLQDNNI RIWNEWADED GELGPVYGVQ WRSWPTPDGR HIDQISGALE 
TLRNNPDSRR NIVSAWNVSE LENMALPPCH LLFQLYVADG KLSCQLYQRS ADMFLGVPFN 
IASYALLTHM FAQQAGLEVG EFIWTGGDCH I YDNHKEQVA EQLSR 

> RXA00106 (1-456, translated) 152 residues 

MIGAIWAQGR DGIIGDGTDM PWHIPEDLKH FKKTTMGQPV IMGRRTWESL PFKPLPGREN 

FILSSREPGD WSAGGTVVTE IPKSGWIMGG GEVYKATVGS ADVLEITLID ATFDVSTPVY 

APEIPANFNL DDESEWFTSG EYRYKFQRYI KV 

> RXA00115 (1-1047, translated) 349 residues 
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MLDNS FYTAE VQGPYETASI GRLELEEGGV IEDCWLAYAT AGTLNEDKSN AILIPTWYSG 
THQTWFQQYI GTDHALDPSK YFIISINQIG NGLSVSPANT ADDSISMSKF PNVRIGDDVV 
AQDRLLRQEF GITELFAVVG GSMGAQQTYE WIVRFPDQVH RAAPIAGTAK NTPHDFIFTQ 
TLNETVEADP GFNGGEYSSH EEVADGLRRQ SHLWAAMGFS TEFWKQEAWR RLGLESKESV 
LADFLDPLFM SMDPNTLLNN AWKWQHGDVS RHTGGDLAAA LGRVKAKTFV MPISEDMFFP 
VRDCAAEQAL IPGSELRVIE DIAGHLGLFN VSENYIPQID KNLKELFES 

> RXA00116 (1-507, translated) 169 residues 

MTQRAVEAGA INLGQGFPDE DGPRRMLEIA SEQILGGNNQ YSAGRGDASL RAAVARDHLE 
RFDLEYNPDS EVLITVGATE AITATVLGLV EPGDEVIVLE PYYDAYAAAI ALAGATRVAV 
PLQEVENSWD VDVDKLHAAV TKKTRMIIVN SPHNPTGSVF SKKALKQLA 

> RXA00131 (1-609, translated) 203 residues 

MIVSIEGIDG AGKNTLVSAL TQVIDAKVLA FPRYETSIHA QLAAEALHGR MGDLTDSAYA 
MATLFALDRH FAIDDLNAPG VVLLDRYVAS NAAYTAARLL DDDAPRWVAD LEFGRLGLPR 
PTLQVLLDTP AEVAQDRARR REALDSARAR DRYESDSALQ QRTAEHYRRL AADNWESPWI 
VVAPDEDPGH VAQRIVEFLG TIN 

> RXA00132 (1-105, translated) 35 residues 
HVEALGGQLT ELTKEQAEYI GVDVAGPFKP EHYRY 

> RXA00145 (1-936, translated) 312 residues 

MKHLLSISDL SKDEIVGLLD EADRFKEVLE GREVKKLPTL RGRTIFTLFY ENSTRTRSSF 
ETAGKWMSAD VINISASSSS VKKGESLKDT GLTLSAIGAD AIIMRHPASG AAQQLAQFVA 
PGGNGPSVIN AGDGSHQHPT QALLDALTIR QRTGRIEGLK VVIVGDCLHS RVVRSNVDLL 
STLGAEVVLV APPTLLPIGV ENWPVRFSYD MDAEIADADV VMMLRVQQER MQGGFFPSHR 
EYATLYGMSK EREARLKDSA IIMHPGPMLR GMEINFQVAD APRTAVLQQV SNGVHMRMAI 
LFALVAGSDA TI 

> RXA00146 (1-1341, translated) 447 residues 

VVDSNTQYPE TGALAPAPAD SLLISNVLVY GEGEPTNVFV KDGVIAAIGG THEADRTIDG 
NGGVLLPGFV DMHVHLREPG REDTETIATG S AAAAKGG FT AVFTMANTTP VMDQPVIAES 
VWFKGQNIGL CDVHPVGSIT KGLEGKELTE FGMMARSEAK VRMFSDDGKC VDDPQVMRRA 
LEYAKGMDVL IAQHAEDHRL TEGASAHEGE NAARLGLRGW PRVAEESIVV RDAIMARDYG 
NRVHICHAST EGTVELLRWA KSQGIPITAE VTPHHLTLTD ERLETYDAVN KVNPPLRESR 
DAEALKKALL DGTIDVVATD HAPHGSEDKC CEFENAKPGM LGLETSLSI I VDTFVATGLA 
DWRFVARVMS ERPAEITRLP GQGRPIAEGE PANLAIVDPG KTWTASGADF ASKAENTPFE 
GQEFSAKVTH T VLRGKVT C A DGVAQNA 

> RXA00147 (1-1179, translated) 393 residues 

VSKDTTTYQG VTEIGSVPAY LVLADGRTFT GFGFGAIGTT LGEAVFTTAM TGYQETMTDP 
SYHRQIVVAT APQIGNTGWN DEDNESRDGK IWVAGLVIRD LAARVSNWRA TTSLQQEMAG 
QGIVGIGGID TRALVRHLRN EGSIAAGIFS GADAQRPVEE LVEIVKNQPA MTGANLSVEV 
SADETYVIEA EGEERHTVVA YDLGIKQNTP RRFSARGVRT VIVPAETPFE DIKQYNPSGV 
FISNGPGDPA AADVMVDIVR EVLEADIPFF GICFGNQILG RAFGMETYKL KFGHRGINVP 
VKNHITGKID ITAQNHGFAL KGEAGQEFET DFGTAIVTHT CLNDGVVEGI ALKSGRAYSV 
QYHPEAAAGP NDASPLFDQF VELMDADAQK KGA 

> RXA00156 (1-1110, translated) 370 residues 

MNERTSDAFD ALLVLSFGGP EGHEEVRPFL ENVTHGRGIP PERLDEVAVH YHHFGGISPI 
NALNREI IAN VEKELASRDH KLPVYFGNRN WKPFDNEAAE QMADDGVKNA LVLATSAWGG 
YSGCRQYQED IQGMIKHLES QGQSITFTKL RQFYDHPRFV STMAQLVQDS YAKLPDELRD 
EARLVFTAHS IPLTADNAAG TPEDGSLYST QVKEASALIA EAVGVSDFDV VWQSRSGSPH 
TPWLEPDIVD HAVELNEKGQ KALVVCPVGF ISDHMEVIWD LDSELMEEAE KRNMVVERVA 
TVGPTDEFAA LVVDLIEEAE LKRVIERLGK LPARGSSVNG APCGDGCCGT AKHKTARVNP 
NARSAAPAAN 

> RXA00166 (1-660, translated) 220 residues 

VELARGFGRV LDVGAGTGKL TSELTADQVL ALDPSMDMLR VFRSALPAVP CWQATAEHTG 
IRDNAVDLIT CAQTWHWVDV TAASAEFDRV IAPEGAVLLV WNNLDTSIAW VHRLSRIMHA 
GDVLKPGFTP ETAAPWIIDR EIRTTWNQHL TPEEIIQLAH TRSYWLNASE KIKERVDQNL 
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QWYLYEHLGF SPDNPVELPY RCDAFLLSRS GTLAGRSSNL 

> RXA00198 (1-282, translated) 94 residues 

LVLVALGFTG AEQGGLAHEL GVGFDDRGRI LRDSEYRSPT NSRVYIAGDN GRGQSLIVWA 
I AE G RAC AAA IDADLMGETA LPVAVAPQDV PLAV 

> RXA00216 (1-990, translated) 330 residues 

LGAYGLGELP GKSAAEAADI IQGETGDLLH IPQLPARGLG ADLIGRTVGL LDMINVDRGA 
RSWVMSTRPS RLTHLTGDFL DMDLDACEET WGTGVDKLKI QVAGPWTLGA RIELANGHRV 
LSDRGAMRDL TQALIAGIDA HARKVAGRFR AEVQVQIDEP ELKSLIDGSL PGTSTFDIIP 
AVNVADASER LQQVFSSIEG PTYLNLTGQI PTWDVARGAG ADTVQISMDQ VRGNEHLDGF 
GETITSGIRL GLGITTGKDV VDELLERPRQ KAVEVARFFD RLGVGRNYLV DAVDIHPGED 
LVQGTITEAA QAYRMARVMS EMLSKDSCDL 

> RXA00219 (1-942, translated) 314 residues 

VARKKNTSDQ SRSQAANTPI AGTYEGEYSV IELEADSYTT DGWLISINGV PSSHIVLGQP 
QALEFEYMRW IATGARAFID AHQDASKLRI THLGGGACTM ARYFADVYPQ SRNTVVELDA 
ELARLSREWF DIPRAPRVKI R V D D ARM V AE SFTPASRDVI IRDVFAGA1T PQNFTTVEFF 
EHCHRGLAPG GLYVANCGDH SDLRGAKSEL AGMMEVFEHV AVIADPPMLK GRRYGNI ILM 
GSDTEFFSSN STEASAITRE LLGGGVPAQY KDESWVRKFA SGAQARHDGV STLQMPSDTP 
QHPAETPEHS NTQP 

> RXA00223 (1-1089, translated) 363 residues 

MREVAAAAWM ENAQALN PAS QYGSGRKARS VADSAREEIA SLLGCEPIEV VFTASGTEAD 
NLAVQGLFHA SPLNRIISTP IEHPGILETV KALELGGAEA ELMPIGPDGR VSSFEALDKP 
AAVATMMWAN NETGAIQPVS EFIAAAQASG TPTHIDAVQV VGHLPVNFDE LGATTLAASA 
HKFGGPRGVG LLLVRRSPAP SAVLHGGGQE RGIRPGTLDV AGAAATAAAL REAVAELDGE 
AT RLRGLKKM LLDAILHTIP NVLVHTTEPS LPGHLHLSFP GAEGDSLIML LDSLRIEAST 
GSACSNGVNR ASHVLLAMGI SETDARGAIR FTLGRTTTEE SIKAVIAVIE DVVTRARTAG 
MAF 

> RXA00229 (1-780, translated) 260 residues 

EAKGLAQGRA TVYRRIDTLG SRASGQDLNT LLDAALYLGF SGLNITHPYK QAVLPLLGEV 
SEQATQLGAV NTVVMDATGH TTGHNTDVSG FGRGMEEGLP NAKLDSVVQV GAGGVENAVA 
YALVTHGVQK LQVADLDTSR AQALADVINN AVGREAVVGV DARGIEDVIA AADGVVNATP 
MGMPAHPGTA FDVSCLTKDH WVGDVVYMPI ETELLKAARA LGCETLDGTR MAI HQAVDAF 
RLFTGLEPDV SRMRETFLSL 

> RXA00241 (1-1503, translated) 501 residues 

VNTQSDSAGS QGAAATSRTV SIRTLIALII GSTVGAGIFS IPQNIGSVAG PGAMLIGWLI 
AGVGMLSVAF VFHVLARRKP HLDSGVYAYA RVGLGDYVGF SSAWGYWLGS VIAQVGYATL 
FFSTLGHYVP LFSQDHPFVS ALAVSALTWL VFGVVSRGIS QAAFLTTVTT VAKILPLLCF 
I ILVAFLGFS WEKFTVDLWA RDGGVGSIFD QVRGIMVYTV WVFIGIEGAS VYSRQARSRS 
DVSRATVIGF VAVLLLLVSI SSLSFGVLTQ QELAALPDNS MASVLEAVVG PWGAALISLG 
LCLSVLGAYV SWQMLCAEPL ALMAMDGLIP SKIGAINSRG AAWMAQLIST IVIQIFIIIF 
FLNETTYVSM VQLATNLYLV PYLFSAFYLV MLATRGKGIT HPHAGTRFDD SGPEISRREN 
RKHLIVGLVA TVYSVWLFYA AEPQFVLFGA MAMLPGLIPY VWTRIYRGEQ VFNRFEIGVV 
VVLVVAASAG VIGLVNGSLS L 

> RXA00254 (1-594, translated) 198 residues 

QPLKLGAHAV LHSTTKYIGG HSDVVGGLVV TNDQEMDEEL LFMQGGIGPI PSVFDAYLTA 
RGLKTLAVRM DRHCDNAEKI AEFLDSRPEV STVLYPGLKN HPGHEVAAKQ MKRFGGMISV 
RFAGGEEAAK KFCTSTKLIC LAESLGGVES LLEHPATMTH QSAAGSQLEV PRDLVRISIG 
IEDIEDLLAD VEQALNNL 

> RXA00262 (1-819, translated) 273 residues 

VAGHLITTPI EHDSVLETAA YLERFHDFEI TYLSPDHTGL ISPEGLRKAV RPDTTLISIG 
YANNEVGTIQ PIAELAAVSS TPFHTDAVQA AHLTFDLGVD ALSLSGHKFG APKGIGVLWS 
KLPLEPVIHG GGQEKGRRSG TENVAGAIAF ATALELARAE SYPDLGEFIE EVLTIPGAHL 
TGHPRMRIDG HASFLFDSIG SETVLLELER QGIVCSPGSA CGSGEVSHVL LALGLEEDQA 
RTAVRCTFST THSREDALVA ASALKSAVAL IRG 
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> RXA00266 (1-408, translated) 136 residues 

MTERTLILIK PDGVTNGHVG EI IARIERKG LKLAALDLRV ADRETAEKHY EEHADKPFFG 
ELVEFITSAP LIAGIVEGER AI DAWRQLAG GTDPVAKATP GTIRGDFALT VGENVVHGSD 
SPESAEREIS IWFPNL 

> RXA00278 (1-1032, translated) 344 residues 

MHAFRRPPPL TTRVGAALLA ATLLASCTPT PVEPAETLTA LDPDAGPPLP PDSSIEAPGE 
KEPIVEVIEN WPGSLRPDDL TPEERVPGIV NRGRIIVGVD QSQNLLSFRD PVTGELRGFE 
VELAREISRD IFGDPNKVDF RFVGSSDRLR SLDQGDVDIV IRSVTITDER AKLVEFSTPY 
LRTQTRMLTM ESSGITSIAD LPGHTICVTD GSTSLQRART IAPEASILKT RNWSDCLMAL 
QQHQAQVILG DDVILSGIAA QDPYTEILDT SLDSHSYGVA AASTTAETDS SGLIRQVNYT 
IERIRTDRMW WTMFDDWFGP YLWSYGPPQL QYMPEEEGTE NDEG 

> RXA00295 (1-1002, translated) 334 residues 

MTIPGTILDT ARTQVLEQGI GLNQQQLMEV LTLPEEQIPD LMELAHQVRL KWCGEEIEVE 

GIISLKTGGC PEDCHFCSQS GLFESPVRSV WLDI PNLVEA AKQTAKTGAT EFC1VAAVKG 

PDERLMTQLE EAVLAIHSEV EIEVAASIGT LNKEQVDRLA AAGVHRYNHN LETARSYFPE 

VVTTHTWEER RETLRLVAEA GMEVCSGGIL GMGETLEQRA EFAVQLAELD PHEVPMNFLD 
PRPGTPFADR ELMDSRDALR SIGAFRLAMP HTMLRFAGGR ELTLGDKGSE QALLGGINAM 

IVGNYLTTLG RPMEDDLDMM DRLQLPIKVL NKVI 

> RXA00306 (1-933, translated) 311 residues 

DSGIPTQLVE GSWFEPVRGR TFDRI IANPP FVVGPPEIGH VYRDSGMDLD GATALVVKEA 
CAHLNPGGTA HLLGAWVHSA DQSWQQRVAE WLPDNGYVAW VIERDAVSPA QYVGTWLSDE 
SLDLRSPEAA ARTTAWLNHF EKAKVQGVGF GFIAIQRLEE DEADEKSDIL AESMTQYFED 
PLGPEIEEYF TRTAWLREQT RDSILSSRFK VRPGVAREQI SLADAEEGMG FSPVTLRLTR 
TDGPRWSHDV DEHVASIVAG LNPHGLPFEE ILEMYAMAQG IEGESLHNGA IAALVDLIRH 
GLVLPADLLD S 

> RXA00323 (1-1338, translated) 446 residues 

MNSEQEFVLS AIEERDIKFV RLWFTDILGH LKSVVVAPAE LESALEEGIG FDGSAIEGYA 
RISEADTIAR PDPSTFQVLP LEAGI SKLQA ARLFCDVTMP DGQPSFSDPR QVLRRQVQLA 
ADEGLTCMIS PEIEFYLVQS LRTNGLPPVP TDNGGYFDQA TFNEAPNFRR N AM VAL E E L G 
IPVEFSHHET APGQQEIDLR HADALTMADN IMTFRYIMKQ VARDQGVGAS FMPKPFQEHA 
GSAMHTHMSL FEGDTNAFHD PDDSYMLSKT AKQFIAGILH HAPEFTAVTN QWVNSYKRIV 
YGNEAPTAAT WGVSNRSALV RVPTYRLNKE ESRRVEVRLP DTACNPYLAF SVMLGAGLKG 
IKEGYELDEP AEDDISNLSF RERRAMGYND LPSSLDQALR QMEKSELVAD ILGEHVFEFF 
LRNKWREWRD YQEQITPWEL RNNLDY 

> RXA00324 (1-3135, translated) 1045 residues 

MSGPLRSERK VVGFVRDPLP KVGSLSLKSE HAQADLEHLG WRNVESLDLL WGLSGAGDPD 
VALNLLIRLY QALEAIGEDA RNELDQEIRQ DEKLRVRLFA LLGGSSAVGD HLVANPLQWK 
LLKLDAPSRE EMFQALLESV KAQPAVLEVE DFSDAHNIAR DDLSTPGFYT ASVTGPEAER 
VLKWTYRTLL TRIAAHDLAG TYPTDMRRKG GDPVPFSTVT MQLSDLADAA LTAALAVAIA 
NVYGEKPVDS ALSVIAMGKC GAQELNYISD VDVVFVAEPA NSKSTRTAAE LIRIGSNSFF 
EVDAALRPEG KSGALVRSLD SHMAYYKRWA ETWEFQALLK ARPMTGD1NL GQSYVDALSP 
LIWTASQRES FVT DVQAMRR RVLDNVPEDL RDRELKLGRG GLRDVEFAVQ LLQMVHGRID 
ETLRVRSTVN ALHVLVDQGY VGREDGHNLI ESYEFLRLLE HRLQLERIKR THLLPKPDDR 
MNMRWLARAS GFTGSMEQSS AKAMERHLRK VRLQIQSLHS QLFYRPLLNS VVNLSADAIR 
LSPDAAKLQL AALGYLHPSR AYEHLTALAS GASRKAKIQA MLLPTLMEWL SQTAEPDAGL 
LNYRKLSDAS YDRSWFLRML RDEGVVGQRL MRILGNSPYI SELIISTPDF MKQLGDAASG 
PKLLATAPTQ VVKAIKATVS RHESPDRAIQ AARSLRRQEL ARIASADLLN MLTVQEVCQS 
LSLVWDAVLD AALDAEIRAA LNDPQKPDQP LANISVIGMG RLGGAELGYG SDADVMFVCE 
PVAGVEEHEA VTWSIAICDS MRSRLAQPSG DPPLEVDLGL RPEGRSGAIV RTVDSYVKYY 
EKWGETWEIQ ALLRAAWVAG DRELGIKFLE SIDRFRYPVD GATQAQLREV RRIKARVDNE 
RLPRGADRNT HTKLGRGALT DIEWTVQLLT MMHAHEI PEL HNTSTLEVLE VLEKHQIINP 
VQVQTLREAW LTATAARNAL VLVRGKRLDQ LPTPGPHLAQ VAGASGWDPN EYQEYLENYL 
KVTRKSRQVV DEVFWGVDSM EQREF 

> RXA00330 (1-1443, translated) 481 residues 
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VDYISTRDAS RTPARFSDIL LGGLAPDGGL YLPATYPQLD DAQLSKWREV LANEGYAALA 

AEVISLFVDD IPVEDIKAIT ARAYTYPKFN SEDIVPVTEL EDNIYLGHLS EGPTAAFKDM 

AMQLLGELFE YELRRRNETI NILGATSGDT GSSAEYAMRG REGIRVFMLT PAGRMTPFQQ 

AQMFGLDDPN IFNIALDGVF DDCQDVVKAV SADAEFKKDN RIGAVNSINW ARLMAQVVYY 

VSSWIRTTTS NDQKVSFSVP TGNFGDICAG HIARQMGLPI DRLIVATNEN DVLDEFFRTG 

DYRVRSSADT HETSSPSMDI SRASNFERFI FDLLGRDATR VNDLFGTQVR QGGFSLADDA 

NFEKAAAEYG FASGRSTHAD RVATIADVHS RLDVLIDPHT ADGVHVARQW RDEVNTPIIV 

LETALPVKFA DTIVEAIGEA PQTPERFAAI MDAPFKVSDL PNDTDAVKQY IVDAIANTSV 
K 

> RXA00335 (1-1431, translated) 477 residues 

VAFETPEEIV KFIKDENVEF VDVRFTDLPG TEQHFSIPAA SFDADTIEEG LAFDGSSIRG 

FTTIDESDMN LLPDLGTATL DPFRKAKTLN VKFFVHDPFT REAFSRDPRN VARKAEQYLA 

STGIADTCNF GAEAEFYLFD SVRYSTEMNS GFYEVDTEEG WWNRGKETNL DGTPNLGAKN 

RVKGGYFPVA PYDQTVDVRD DMVRNLAASG FALERFHHEV GGGQQEINYR FNTMLHAADD 

IQTFKYIIKN TARLHGKAAT FMPKPLAGDN GSGMHAHQSL WKDGKPLFHD ESGYAGLSDI 

ARYYIGGILH HAGAVLAFTN ATLNSYHRLV PGFEAPINLV YSQRWRSAAV RIPITGSNPK 

AKRIEFRAPD PSGNPYLGFA AMMMAGLDGI KNRIEPHAPV DKDLYELPPE EAASIPQAPT 

SLEASLKALQ EDTDFLTESD VFTEDLIEAY IQYKYDNEIS PVRLRPTPQE FELYFDC 

> RXA00347 (1-768, translated) 256 residues 

MTLTIEEIAK TKKLLWSDF DGTIAGFSKD AYNVPINQKS LKAVKDLSQQ ADTDVVILSG 
RHLEGLKTVL DLGQYDITMV GSHGSEDSSR PRTLTPEEVA RLAKI EADLE KIVDGIEGAF 
VEIKPFHRVL HFIRVSDKDK VQGILAQAAH VDSSGLKVTN GKSIIEYSIS STTKGTWLKE 
YVDRTEPTGV IFLGDDTTDE HGFKALENDD RALTVKVGEG DTAAKTRVDD VDNVGIFLEK 
LAYHRMQYAE SVRLGI 

> RXA00351 (1-1446, translated) 482 residues 

MDDSNSFVVV ANRLPVDMTV HPDGSYSISP SPGGLVTGLS PVLEQHRGCW VGWPGTVDVA 
PEPFRTDTGV LLHPVVLTAS DYEGFYEGFS NATLWPLFHD LIVTPVYNTD WWHAFREVNL 
KFAEAVSQVA AHGATVWVQD YQLLLVPGIL RQMRPDLKIG FFLHIPFPSP DLFRQLPWRE 
EIVRGMLGAD LVGFHLVQNA ENFLALTQQV AGTAGSHVGQ PDTLQVSGEA LVREIGAHVE 
TADGRRVSVG AFPISIDVEM FGEAS KSAVL DLLKTLDEPE TVFLGVDRLD YTKGILQRLL 
AFEELLESGA LEADKAVLLQ VATPSRERID HYRVSRSQVE EAVGRINGRF GRMGRPVVHY 
LHRSLSKNDL QVLYTAADVM LVTPFKDGMN LVAKEFVANH RDGTGALVLS EFAGAATELT 
GAYLCNPFDV ESIKRQMVAA VHDLKHNPES AATRMKTNSE QVYTHDVNVW ANSFLDCLAQ 
SG 

> RXA00352 (1-858, translated) 286 residues 

MHLGKLDQDS ATTILEDYKN MTNIRVAIVG YGNLGRSVEK LIAKQPDMDL VGIFSRRATL 
DTKTPVFDVA DVDKHADDVD VLFLCMGSAT DIPEQAPKFA QFACTVDTYD NHRDIPRHRQ 
VMNEAATAAG NVALVSTGWD PGMFSINRVY AAAVLAEHQQ HTFWGPGLSQ GHSDALRRIP 
GVQKAVQYTL PSEDALEKAR RGEAGDLTGK QTHKRQCFVV ADAADHERIE NDIRTMPDYF 
VGYEVEVNFI DEATFDSEHT GMPHGGHVIT TGDTGGFNHT VEYILK 

> RXA00364 (1-1293, translated) 431 residues 

LPRPEEHAHR ELDLGGEYKW RREGEYHLFN PETIFKLQHA TRSGSYEIFK DYTRKVDDQS 
TRLGTIRGLF EFSTDRKPIS VSEVEPVSEI VKRFSTGAMS YGSISAEAHE VLAIAMNRLG 
GMSNSGEGGE DARRFDVEPN GDWKRSAIKQ VASGRFGVTS HYLNNCTDIQ IKMAQGAKPG 
EGGQLPPNKV YPWVAEVRIT TPGVGLISPP PHHDIYSIED LAQLIHDLKN ANPRARIHVK 
LVAEQGVGTV AAGVSKAHAD VVLISGHDGG TGASPLTSLK HAGGPWELGL AETQQTLLLN 
GLRDRIRVQC DGQLKTGRDV VIAALLGAEE FGFATAPLVV EGCIMMRVCH LDTCPVGIAT 
QNPDLRSKFT GKAEHVVNFF TFIAQEVREY LAQLGFRSID EAVGQAQVLR KRSGIPADSR 
AAHLDLSP1F I 

> RXA00365 (1-627, translated) 209 residues 

MILSPSKTFE LEIVEKAFRE GWVQPVIPSM STGLSVAVVG SGPAGLAAAQ QLTRAGHSVT 
VFERDDRLGG LMRYGVPEYK MENRWIDRRI EQMEAEGTTF QVGTSPRAAE LALFDAILLA 
TGTPVARELS VPGHDLNGIH AAMDYLTAQN RINEGDGEVS PINAKGKKVV IIGGGDTGTD 
CFGTALRQGA ESVTQFDIRP RAPFQRADS 
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> RXA00366 (1-357, translated) 119 residues 

MADPQGFIKY SRRE PAHRPV PLRLMDHSEV YEKAPAGQIE EQAARCMDCG VPFCHEGCPL 
GNIIPEWNDL VRQGRWKEAY DRLHATNNFP EFTGRLCPAP CEGACVLGIN DDSVTIKNV 

> RXA00367 (1-843, translated) 281 residues 

HSLEKALDNA FIDKASDTIT RAAAGVETSI VIDSSISNVN RSVGTMLGSA VSRVAGAQGL 

PDGTITLNLQ GCAGNSFGAF IPRGITINLT GDANDFVGKG LSGGKIVIKP SAQAPKQLKN 

NPNIIAGNVL GYGATSGELF IRGQVGERFC VRNSGATAVV EGIGNHGCEY MTGGRVLVLG 

PVGENFGAGM SGGIAYLANS PDLNQKINGE LVDVVPLSAD DLTWADELIA RHRELTGSET 

KLRAQDLVKI MPRDFQKVLN IIETAHAEGQ DPAIKIMEAV S 

> RXA00371 (1-924, translated) 308 residues 

MTIAHKPEMA ETTGIETK1QV SETIGVESLT HGNLRPVSSF EGQHEGQTEE LLPGKVIFVG 

AGPGNPDLLT VRAREVLGNA VRAITDEQVL SGVRAFVATE IPVPEDKXQA AEDEYERICI 

EAKENGARRK PPRPAPPTAA EITEVSEATP AQIVELVQDA LSYGGDVIRL VTGNPLSSDA 

TLAEISAVSE AGLEFQVVPG MSLPATVPAF AGIALGSTYT ETDVNGQNLD WDQLASAPQP 

LVLQARVDDL SRIAQELKAR NMSLETPVSV TANGTTRLQR TYDTTLGLLH KLDAELSGPL 
VVTLGKGV 

> RXA00374 (1-732, translated) 244 residues 

TISVEPPRNP AQMERAIKGI VEGRYQWVVL TSVNAVKAVW KKITEFGLDS RSFAGVRIAA 
VGEKTAAEIR ALGITPELLP ARTRQNAQGL VDVFPEYFEE LDPVGRVLLP RADIATDVLV 

DGLTHLGWEV EDVVAYRTVR AAPPSADIRD MIKTGGFDAV AFTSSSTVKN LVGIAGKPHP 
RTIVACIGPM TAATAEELGL RVDVMPEIAE VPELIDALAE HVADLRAKGE LPPPRKKRRR 
RKAS 

> RXA00376 (1-282, translated) 94 residues 

MRFAI I GAGL AGLTAAYEIH KADPTAQIDV LEAGERIGGK LFTVPFASGP TDIGAEAFLA 

ARSDAVEFFT ELGLADSLVS PSAAKSQYFA GGAL 

> RXA00377 (1-1122, translated) 374 residues 

VWLLFLNWDK WGKIERMSAL TIPAARRTLN NAPIIDAANG KTPTRTPVWF MRQAGRSLPE 
YKKVREGISM LDSCFMPELL AEITLQPVRR HDVDAAILFS DiVVPLRAAG VGVEIVAGRG 
PVLDAPVRSR GDVLNLPILE GNVPEVEQGI GIILDELSDS QALIGFAGAP FTLASYLVEG 
GPSKNHEKTK AMMHGDPETW HALMARLVPT IVNSLKSQID AGIDAVQLFD SWAGFLTERD 
YTEFVLPYST E1LEEVGKYQ LPRIHFGVGT GELLGAMSKA GSEVMGVDWR VPLDKAAERI 
AAVSGPKVLQ GNLDPALLFA GRAPLTKEIE RIKAEAQTAV DAGHATGHIF NLGHGVLPNT 
VAEDITEAVS IIHS 



> RXA00382 (1-1302, translated) 434 residues 

MTSSNTARSA EWFEKAQKLT PGGVNSPVRA FGSVGGQARF IEKAHGSTLI DVDGNEYVDL 
VCSWGPMLMG HAH PAVVEAV QKAVVDGLSF GAPTIGEVEL AQDIVKRTSV EEVRL VNSGT 
EATMSAVRLA RGYTQRSKIL KFEGCYHGHV DALLAS AG SG VAT FALPDSP GITGAQTSDT 
IVVPYNDIEA VRNAFAEYPG EIACIIAEAA GGNMGTVAPK DNFNDKLLAI AHADGALL1L 
DEVMTGFRTS YRGWFGVDKV AADLVTFGKV VSGGLPAAAF GGKAEIMNML APQGPVYQAG 
TLSGNPVAVA AGRAS LKLAD ESLYTTINAN ADRLHGLISD ALTHEGVAHH IQRASNMLSI 
RFAEGEGHNF SDMKAADIFR FAPFFHTLLD NGVYAPPSVF ETWFVSSALT DDDFSKIEQA 
L K P AARAAAE AKAS 

> RXA00383 (1-1014, translated) 338 residues 

AGAQDTAFDW TPGQDISVGA LVRRQYGDEI VDTVVSSLLG GVYSSTADDL GVRASVPALA 
AALDQLAEAG EPVTLSAAVK AVEAQREAAK TTSETRPVFQ TFKGGYAELY EALAEQCGAD 
IHLDSFVSAI TKDGEGFAIK GGGEGTYDKV ILAVPAPTAA VLLRDLAPAA APHLRAIKLA 
SSAVVGMRFD SSEGLPDNSG VLVAVNEPGI TAKAFTFSSK KWPHLEARGG ALVRASFGRL 
GDEASARMDE DLLVDAALDD LLTITGFDGR AAGLGEIFVQ RWFGGLPAYG VDHIATVSAA 
RAEIAAVPGV EAIGAWAGGV GVPAVIADAQ AAVHRLLG 

> RXA00391 (1-720, translated) 240 residues 

LLRDSQRVGL AIDPSIALVM ATSGSTGTPK GAQLTPLNLV S SADAT HQ FL GGEGQWLLAM 
PAHHIAGMQV LLRSLIAGVE PLAIDLSTGF H I DA FAG AAA ELKNTGDRVY TSLTPMQLLK 
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AMDSLQGIEA LKLFDVILVG GAALSKQARI SAEQLDINIV TTYGSSETSG GCVYDGKPIP 
GAKVRISDER IELGGPMIAQ GYRNAPEHPD FANEGWFTTS DSGELHDGIL TVTGRVDTRH 

> RXA00393 (1-882, translated) 294 residues 

MSHTEPQP1SIS VTLSDWIQGA RPRTWANAFA PVIAGSGVAA FHDGFVWWKA LLALWAWAL 
IIGVNYANDY SDGIRGTDED RTGPLRLTGS GLAEPKKVKA AAFISFGIAG VAGTALSLLS 
AWWLILIGIL CVLGAWFYTG GKNPYGYRGL GEIAVFIFFG LVAVMGTQFT QTGSVSWAGL 
AAAVGVGSMS AGVNLANNIR DIPTDSKTGK ITLAVRLGDA GARKL FLAL I STPFIMSICL 
AFVAWPALIA IIVFPLALKA AGPIRNNATG KDLIPSSAQQ GAPWRCGPCS RAWH 

> RXA00402 (1-576, translated) 192 residues 

VLPYFVTPDA AYHGLKYADL GAPAFGLKVR VGLLRDTGST LSAFNAWAAV QGIDTLSLRL 
ERHNENAIKV AEFLNNHEKV EKVNFAGLKD SPWYATKEKL GLKYTGSVLT FEIKGGKDEA 
WAFIDALKLH SNLANIGDVR SLVVHPATTT HSQSDEAGLA RAGVTQSTVR LSVGIETIDD 
IIADLEGGFA AI 

> RXA00403 (1-1110, translated) 370 residues 

MPTLAPSGQL EIQAIGDVST EAGAI I TNAE IAYHRWGEYR VDKEGRSNVV LIEHALTGDS 
NAADWWADLL GPGKAINTDI YCVICTNVIG GCNGSTGPGS MHPDGNFWGN RFPATSIRDQ 
VNAEKQFLDA LGITTVAAVL GGSMGGARTL EWAAMYPETV GAAAVLAVSA RASAWQIGIQ 
SAQIKAIEND HHWHEGNYYE SGCNPATGLG AARRIAHLTY RGELEIDERF GTKAQKNENP 
LGPYRKPDQR FAVESYLDYQ ADKLVQRFDA GSYVLLTDAL NRHDIGRDRG GLNKALESIK 
VPVLVAGVDT DILYPYHQQE HLSRNLGNLL AMAKIVSPVG HDAFLTESRQ MDRIVRNFFS 
LISPDEDNPS 

> RXA00405 (1-513, translated) 171 residues 

MPKYDNSNAD QWGFETRSIH AGQSVDAQTS ARNLPIYQST AFVFDSAEHA KQRFALEDLG 
PVYSRLTNPT VEALENRIAS LEGGVHAVAF SSGQAATTNA ILNLAGAGDH IVTSPRLYGG 
TETLFLITLN RLGIDVSFVE NPDDPESWQA AVQPNTKAFF GETFANPQAD V 

> RXA00420 (1-540, translated) 180 residues 

WTLNKLTLSA VGVAYYAMGA PAKNQVKNLT QFYQPLDLIG SWNRGYGS KG FLQYQFVVPT 

EAVEPFKDII RDMQKSGHYS ALNVFKLFGP GNRAPLSYPM PGWNVCVDFP IRPGLGAFLD 

DLDKRVMEFG GRLYLAKESR TSAENFHAMY PGMEGWLKTR NEIDPTGVFA SDMSRRLELS 

> RXA00426 (1-522, translated) 174 residues 

MNSSHGTSSS GASAGAHGAL PLEAQKLNGW GRTAPTTAEV LTTPDLDI IV DAVRQVAEQN 

DSKPDYLKRG VIARGMGRSY GDPAQNAGGL VIDMQPLNKI HSIDPDSAIV DVDGGVTLDQ 

LMKAALPYGL WVPVLPGTRQ VTIGGAIGPD IHGKNHHSAG SFGDHVVSME LLVA 

> RXA00435 (1-615, translated) 205 residues 

VDATTYAAYR PLRLDEWEAD IVMLDLGELG GPQISALIFR DTSMFPRLDR TVPLELPASS 
LPHGLLGGVP NLVRHLGNLD ENAPSVVEAM GEMAKFHKGL FEHLVESLEG LHAVHIVGIS 
GDAAGQDAPF LDRVPRLTFT MEGVPADMVY RRLVDNRLIT TVSPADPLLE AMGVTEAGGS 
ITIGLSPFST YYEVDQLTRV LAS LA 

> RXA00437 (1-360, translated) 120 residues 

KNGVCTEAMG ALVTFEGIVR DHDGGARVTS LTYTAHPTAP QVLSAVADSI VEKHPRTRLW 
TAHRTGALKI GDAAFLVVAA SAHRADAFAA CSDLADAVKA QVPIWKEQTR LDGSTDWVGL 

> RXA00438 (1-435, translated) 145 residues 

VKNLDIARYR RQIMLGEIGQ QKQQSLFDAK VSVIGAGGLG SPALLYLAGA GVGHIHIIDD 
DLVDLSNLHR QVIHTTAGVG TPKAESAREA MLALNPSVKV TVSVRRLDWS NALSELADSD 
VILDGSDNFD TRHLASWAAA KLGIP 

> RXA00439 (1-195, translated) 65 residues 

TDGVRIEASV KTRGVTGVEM EALTAVSTAA LTVYDMIKAV DKMAVIDGIR VLSKTGGKSG 
DWSVQ 

> RXA00440 (1-459, translated) 153 residues 

VTALVIVAST RAAAGVYEDR SGPILVSWLR AKGFDTPAPV IVADANLPAF LDELEFPQVV 



Appendix B, page 7 



Attorney Docket No.: BGI-121CP 



LISGGTGLTP DDITVDTLIP RLDKEIPGIA HAFWNYSMDA VPTAVLSRTV AGTIGGSFIM 
ALPGSTGAAR DATAVLDPLI DHITGTLQGH HEH 

> RXA00441 (1-792, translated) 264 residues 
IPATPQGQFI RLQGSDITAG DEIIPAGTEL NSVHIGVLAS 
SEISEQHGPA TIPDANGPLL RSLCARNNIE VIAGLHTNDD 
ITSGGISHGK FEVFRQILEG TPNSWFGHVD QQPGGPQGIS 
FTLLVAPALN RQPLRHLDAR ITAPVQGLQD NREQFLRGTI 
GSSCHRRLSD QDPGADYGGG KRHR 

> RXA00442 (1-258, translated) 86 residues 
MSELTHVRAD GSAHMVDVTG KNETSRTAVA EGFVKMRGDV VKQLFSAGLP KGDALPVARI 
AGIMGAKKTP DIIPLCHPLP LGKITV 

> RXA00446 (1-522, translated) 174 residues 

MEKVPNDVVV GLDEAYFEFN RADDTPVATE EIHRHDNVIG LRTFSKAYGL AGLRVGYAFG 
NAEIIAAMNK VAIPFAVNSA AQAAALASLN SADELMERVE ETVEKRDAVV SALGAAPTQA 
NFVWLPGEGA AELAAKLAEH GIV1RAFPEG ARISVTNAEE T DKLLRAWE A I NAG 

> RXA00448 (1-666, translated) 222 residues 

YVGSHPMAGT ANSGWSASMD GLFKRAVWVV TFDQLFDGTD INSTWISIWK DVVQMALAVG 
AEVVPSRVGP HDAAAARVSH LTHILAETLA IVGDNGGALS LSLAAGSYRD STRVAGTDPG 
LVRAMCESNA GPLVKALDEA LAILHEAREG LTAEQPNIEQ LADNGYRSRI RYEARSGQRR 
AKESVSPTIT SSRPVLRLHP GTPNWEKQLI HAETLGARIE VF 

> RXA00450 (1-318, translated) 106 residues 

VGVLPVQARI KDDERRMRHA LDIARQTPEG DVPVGAVIYA PTGEILATAT NRREADRDPT 
AHAEIIALRR AARRFSDGWR LSDCTAVVTL EPCSMCAGAL VGARIG 

> RXA00452 (1-246, translated) 82 residues 

VTTKDISRPV CILGLGL1GG SLLRDLHAAN HSVFGYNRSR SGAKSAVDEG FDVSADLEAT 
LQRAAAEDAL IVLAVPMTAI DS 

> RXA00461 (1-852, translated) 284 residues 

VTAIKLDGNL YRGEIFADLE QRVAALKEKG IVPGLATVLV GDDPASHSYV KMKHRDCEQI 

GVNSIRKDLP ADVTQEELFA VIDELNNDDS CTGYIVQLPL PKHLDENAVL ERIDPAKDAD 

GLHPVNLGKL VLNEPAPLPC TPNGSISLLR RFGVELDGAK VVVIGRGVTV GRPIGLMLTR 

RSENSTVTLC HTGTKDLAAE TRAADVIIAA AGQPHMLTAD MVKPGAAVLD VGVSRKDGKL 

LGDVHPDVWE VAGAVSPNPG GVGPLTRAFL VHNVVERAEK LAGL 

> RXA00465 (1-492, translated) 164 residues 

MTEDDLDLLH RTVELATQAL KQGNSPYGSL LVDPFGAVVF EDHNRDADGD LTKHPEFAIA 
KYAIENYSAS ERAACTVYTS TEH C AMC AG A HAWAGLGKIY CATTGGQTAA WYAKWGAESG 
PLNPISADKI SPNISIEGPA SRFEEVLYEL HRWFYLGQSP NKAL 

> RXA00487 (1-1386, translated) 462 residues 

VSLQTNHRPV LVVDFGAQYA QL I ARRVRE A GIYSEVIPHT ATADDVRAKN AAALVLSGGP 
SSVYAEGAPS LDAEILDLGL PVFGICYGFQ AMTHALGGTV ANTGKREYGR TDINVAGGVL 
HEGLEACHKV WMSHGDAVSE APEGFVVTAS S E GAP VAAFE NKERKMAGVQ YHPEVLHSPH 
GQAVLTRFLT EIAGLEQNWT AANIAEELIE KVREQIGEDG RAICGLSGGV DSAVAGALVQ 
RAIGDRLTCV FVDHGLLRAG EREQVEKDFV AATGAKLVTV DERQAFLSKL AGVTEPEAKR 
KAIGAEFIRS FERAVAGVLE EAPEGSTVDF LVQGTLYPDV VESGGGSGTA NIKSHHNVGG 
LPDDVEFKLV EPLRDLFKDE VRAVGRELGL PEEIVGRQPF PGPGLGIRII GEVTEDRLET 
LRHADLIART ELTEAGLDGV IWQCPVVLLA DVRSVGVQGD GR 

> RXA00488 (1-534, translated) 178 residues 

QITAIMEAAV PAHKAGVPII ADGGMQFSGD IAKALAAGAN SVMLGSMLAG TAEAPGETIT 

INGKQYKRYR GMGSMGAMQG RGLSGEKRSY SKDRYFQSDV KSEDKLVPEG IEGRVPFRGP 

IGDIIHQQVG GLRAAMGYTG SSTTEELHNA RFVQITSAGL KESHPHHIQQ TVEAPNYH 

> RXA00489 (1-1122, translated) 374 residues 



QSIKSIEVAA KPRVLIITGG 
PERLRFELEN AIDQYQPDVI 
TFAETPVISL PGNPISTLVS 
SYRNGPRPRH ASPGHQFPPA 



Appendix B, page 8 



Attorney Docket No.: BGI-121CP 



MRDHVEIGIG REARRTYSLD DISVVSSRRT RSSKDVDTTW HIDAYKFDLP FMNHPSDALA 

SPEFVIEMGK QGGLGVINAE GLWGRHADLD EAIAKVIAAY EEGDQAAATR TLQELHAAPL 

DTELLSERIA QVRDSGEIVA VRVSPQNVRE IAPIVIKAGA DLLVIQGTLI SAEHVNTGGE 

ALNLKEFIGS LDVPVIAGGV NDYTTALHMM RTGAVGIIVG GGENTNSLAL GMEVSMATAI 

ADVAAARRDY LDETGGRYVH IIADGSIENS GDVVKAIACG ADAVVLGSPL ARAEEAAGKG 

YFWPAVAAHP RFPRGVVTES VDLDEAAPSL EQILHGPSTM PWGVENFEGG LKRALAKCGY 

TDLKSFQKVS LHVN 

> RXA00492 (1-474, translated) 158 residues 

MTTQSRVSTG GDNPNKVALV GLTFDDVLLL PDASDVVPSE VDTSTQLTRN IRLNTPILSA 

AMDTVTEARM AIGMARHGGI GVLHRNLSIQ EQAENVELVK RSESGMVTDP VTCTPDMSIQ 

EVDDLCARFR ISGLPVVDEA GKLVGICTNR DMRFESDM 

> RXA00533 (1-1032, translated) 344 residues 

MTTIAVVGAT GQVGQVMRTL LEERNFPADT VRFFASPRSA GRKIEFRGTE IEVEDITQAT 

EESLKDIDVA LFSAGGTASK QYAPLFAAAG ATWDNSSAW RKDDEVPLIV SEVNPSDKDS 

LVKGIIANPN CTTMAAMPVL KPLHDAAGLV KLHVSSYQAV SGSGLAGVET LAKQVAAVGD 

HNVEFVHDGQ AADAGDVGPY VSPIAYNVLP FAGNLVDDGT FETDEEQKLR NESRKILGLP 

DLKVSGTCVR VPVFTGHTLT IHAEFDKAIT VDQAQEILGA ASGVKLVDVP TPLAAAG1DE 

SLVGRIRQDS TVDDNRGLVL VVSGDNLRKG AALNTIQIAE LLVK 

> RXA00534 (1-1263, translated) 421 residues 

VALVVQKYGG SSLESAERIR NVAERIVATK KAGNDVVVVC SAMGDTTDEL L E L AAA VN P V 
PPAREMDMLL TAGERISNAL VAMAIESLGA EAQSFTGSQA GVLTTERHGN ARIVDVTPGR 
VREALDEGKI CIVAGFQGVN KETRDVTTLG RGGSDTTAVA LAAALNADVC EIYSDVDGVY 
TADPR1VPNA QKLEKLSFEE MLELAAVGSK ILVLRSVEYA RAFNVPLRVR SSYSNDPGTL 
IAGSMEDIPV EEAVLTGVAT DKSEAKVTVL GISDKPGEAA K V FRALADAE INIDMVLQNV 
SSVEDGTTDI TFTCPRSDGR RAMEILKKLQ VQGNWTNVLY DDQVGKVSLV GAGMKSHPGV 
TAEFMEALRD VNVNIELIST SEIRISVLIR EDDLDAAARA LHEQFQLGGE DEAVVYAGTG 
R 

> RXA00536 (1-1233, translated) 411 residues 

MSPNDAFISA PAKIETPVGP RNEGQPAWNK QRGSSMPVNR YMPFEVEVED ISLPDRTWPD 
KKITVAPQWC AVDLRDGNQA LIDPMSPERK RRMFELLVQM GFKEIEVGFP SASQTDFDFV 
REIIEKGMIP DDVT I QVLVQ AREHLIRRTF EACEGAKNVI VHFYNSTSIL QRNVVFRMDK 
VQVKKLAT DA AELIKTIAQD YPDTNWRWQY SPESFTGTEV EYAKEVVDAV VEVMDPTPEN 
PMIINLPSTV EMITPNVYAD SIEWMHRNLN RRDSI ILSLH PHNDRGTGVG AAELGYMAGA 
DRIEGCLFGN GERTGNVCLV TLALNMLTQG VDPQLDFTDI RQIRSTVEYC NQLRVPERHP 
YGGDLVFTAF SGSHQDAVNK GLDAMAAKVQ PGASSTEVSW EQLRDTEWEV P 

> RXA00537 (1-675, translated) 225 residues 

VYHRAVLNAT SAATPFKQKN ANAGVLRIDE ETXRGVAISA DASGRYTKLE PNTGAQLALA 
EAYRNVVSTG ARPVAVTNCL NFGSPENAGV MWQFKEAVHG LADGSKLLGI PVSGGNVSFY 
NQTGDEPILP IPVVGVLGVL DNVEQSIGNV LPSEDNDLYL LGETFDEFGG SIWQQVSGAG 
LNGLPPVVDL LNEQRLADLF VGSDLFAASH DLSEGGLGQT LAELA 

> RXA00541 (1-669, translated) 223 residues 

VSAKIGVITF PGTLDDVDAA RAARI AG AE V ISLWHADEDL KGVDAVVVPG GFSYGDYLRT 
GAI SALAPVM QSVIEQAGKG MPVLGICNGF QILTEARLLP GALTRNKGLH FHCVDAHLVV 
ENNTTAWTNT LEKGQQILIP AKHGEGRFQA DAETIAQLEG EGRVVFRYTD NFNGSVNDIA 
GITNETGRIV GLMPHPEHAV EKLTGPS1DG LELFLSAVGT IAA 

> RXA00557 (1-804, translated) 268 residues 

LLSPYAWGLS RALLDSYVPN KFQTPAGEAK YTMSDHQDTT AEGVSYAAAG VDIEAGDRAV 
ELFAPMAKRA TRPEVLGNLG GFAGLFELGK YKKPILAAGS DGVGTKLVIA QMMDKHDTIG 
IDLVAMCVDD LVVTGAEPLF LQDYIAIGKV VPEHVAE1VS GIAEGCVQAG CALLGGETAE 
HPGVMEPDHY DVSATAVGVV EADELLGPDR VRAGDVLIGM ASSGLHSNGY SLARHVLLEK 
AGLALDGHIE ELGRTPGEEL LEPTRMYA 

> RXA00558 (1-441, translated) 147 residues 

VVKKPAGIAV GDGEQILVFK DLGLVSQVFD QPILESLRGN IAIGHTRYTT AGGNTWENAQ 
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PMFRMAPDGT DIALGHNGNL INYIELLDKA TELGLVDPAK KPSDTDVLTG LLASGVHDGN 
NLFDSAKELL PSVKGAYCLT FTDGHTL 

> RXA00561 (1-279, translated) 93 residues 

LFPDPPIPVH LTCLLSPASR IVVATNRGEE LEKRAAELGV PVFKLGCTND SAVIAVKGAD 
VEFTVSVEEL REAWTNTLPE AFGHAVGANA VVA 

> RXA00579 (1-1860, translated) 620 residues 

MRVLIIDNYD SFTFNLATYV EEVTGQAPVV VPNDQEIDEM LFDAVILSPG PGHAGVAADF 

GICAGVIERA RVPILGVCLG HQGIALAYGG DVDLAPRPVH GEVSQITHDG SGLFAGIPET 

FEAVRYHSMV ATRLPESLKA TATSDDGLIM ALAHEVLPQW GVQFHPESIG GQFGHQIIKN 

FLNLARTYRW QLTEKTIPLS VDSAAVFETF FAHSSHAFWL DDAQGTSYLG DASGPLARTK 

THNVGEGDFF TWLKEDLAAN SVAPGQGFRL GWVGYVGYEL KAEAGARAAH TSSLPDAHLI 

FADRAIAVES DQVRLLALGE QDEWFEETIK KLHNLVAPRI PASGHLALQV RDSKDEYLDK 

IRRAQELITR GESYEICLTT KLQGTTDVAP LAAYLALRGA NPTAYGAYLQ LGDTSILSSS 

PERFITIDSA GYVESKPIKG TRPRGRTAQE DQEIIAELRS NPKDRAENLM IVDLVRNDLA 

RGALPTTVKT SKLFDVETYA TVHQLVSTVS AELGPRSPIE CVRAAFPGGS MTGAPKLRTM 

EIIDELEAAP RGI YSGGLGY FSLDGAVDLS MVIRTLVIQN NHVEYGVGGA LLALSDPEAE 
WEEIRVKSRP LLNLFGVEFP 

> RXA00580 (1-1302, translated) 434 residues 

MTDAHQADDV RYQPLNELDP EVAAAIAGEL ARQRDTLEMI ASENFVPRSV LQAQGSVLTN 

KYAEGYPGRR YYGGCEQVDI IEDLARDRAK ALFGAEFANV QPHSGAQANA AVLMTLAEPG 

DKIMGLSLAH GGHLTHGMKL NFSGKLYEVV AYGVDPETMR VDMDQVREIA LKEQPKVIIA 

GWSAYPRHLD FEAFQSIAAE VGAKLWVDMA H FAGL VAAGL HPSPVPYSDV VSSTVHKTLG 

GPRSGIILAK QEYAKKLNSS VFPGQQGGPL MHAVAAKATS LKIAGTEQFR DRQARTLEGA 

RILAERLTAS DAKAAGVDVL TGGTDVHLVL ADLRNSQMDG QQAEDLLHEV GITVNRNAVP 

FDPRPPMVTS GLRIGTPALA TRGFDIPAFT EVADIIGTAL ANGKSADIES LRGRVAKLAA 
DYPLYEGLED WTIV 

> RXA00581 (1-969, translated) 323 residues 

MAEQNAASTT GVKPSPRTPD FSPYLDFDRA QWRELRNSMP QVLTQKEVIE LRGIGENIDL 

AEVAEVYLPL SRLIHLQVAA RQQLTAATET FLGTSPSISV PFVIGVAGSV AVGKSTTARL 

LQVLLQRWNS HPRVDLVTTD GFLYPGAELI RRGLMSRKGF PESYDQRALL RFVTDVKSGK 

LEVNAPVYSH TAYDRVPGEF TTVRQPDILI VEGLNVLQTG PTLMVSDLFD FSVYVDARTE 

DIEKWYIDRF LKLRDTAFRR PGAHFSHYAD MADPESIAVA RSLWQSINLP NLVENILPTR 
VRASLVLKKG SDHLVERVRM RKI 



> RXA00584 (1-1125, translated) 375 residues 

MHSPERQEKM SSPVSLENAA STSNKRVVAF HELPSPTDLI AANPLTPKQA SKVEQDRQDI 

ADIFAGDDDR LVVVVGPCSV HDPEAAIDYA NRLAPLAKRL DQDLKIVMRV YFEKPRTIVG 

WKGLINDPHL NETYDIPEGL RIARKVLIDV VNLDLPVGCE FLEPNSPQYY ADTVAWGAIG 

ARTTESQVHR QLASGMSMPI GFKNGTDGNI QVAVDAVQAA QNPHFFFGTS DDGALSVVET 

AGNSNSHIIL RGGTSGPNHD AASVEAVVEK LGENARLMID ASHANSGKDH 1RQVEVVREI 

AEQISGGSEA VAGIMIESFL VGGAQNLDPA KLRINGGEGL VYGQSVTDKC IDIDTTIDLL 

AE LAAAVRE R RAAAK 



> RXA00618 (1-534, translated) 178 residues 

MSFGRPLATA HQFSKNAIVV GTLSKYFSMT GWRVGWIIVP DELVTPIENL QASLSLCAPA 
IGQAAGRAAF TLEAGAELDA HVEAYREARE VFVDKLPEIG LGTFADPDGG LYLWVDVSAY 
TDDSEEWALR LLDEAGVAVA PGVDFDPEEG HKWIRLSLCA SKEDTIEGVR KIGEFIKK 



> RXA00619 (1-1428, translated) 476 residues 

VADKKKIANV LSNRYASAEL SNLWSAEEKI IMERQLWIAV MKAQKDLGVE IPAEAIESYE 

AVIDQVDLAS IADRERVTRH DVKARIEEFN ALAGHEHIHK GMTSRDLTEN VEQLQIHRSL 

ELVRNKGIAV VAAIGSRAAQ YQSLVMAGRS HNVAAQATTL GKRFATAADE MLVALERVTE 

LLNRYPLRGI KGPMGTAQDM LDLMEGDEAR LSDLETRIAA HLGFDRVFDS VGQVYPRSLD 

FDAVSALVQL GSGPSSLSHT IRLMAGTETV TEGFKEGQVG SSAMPHKMNA RSCERVGGLQ 

VILRGYLTMV ADLSGQQWNE GDVFCSVIRR VALPDAFFAI DGMFETFLTV LDEFGAFPAM 

IERELERYLP FLATTRILMA AVRAGVGRET AHEVI KENAV AVALNMRENG GDQDLIQRLA 



Appendix B, page 10 



Attorney Docket No.: BGI-121CP 



ADERLPMSEA DLEAALADRH AFIGAAESQV SRVLDRIQVL VDAHPGAADY RPGEIL 

> RXA00620 (1-891, translated) 297 residues 

MRPELSQYKH LSAGKVREIY EIDDKHILMV ASDRISAYDF ILDTEIPDKG RVLTAMSQFF 

FDTIDFPNHL AGPADDPRIP EEVLGRAMVC KKLNMLPFEC VVRGYLTGSG LVEYKQTSSV 

CGVELPEGLV ESSQLPEPIF TPATKADIGD HDINVSFDVV EERLGEARAN QLRDASIAIY 

KAAAE I ARDR GVILADTKFE FGIDEDGTLV LGDEVLTPDS SRYWPLEGYE AGSVQPSFDK 

QFVRNWLTGP KSGWDKDSGL EPPALPGSW EATRERYIEA YELISGQKFC QWIGSCV 

> RXA00624 (1-687, translated) 229 residues 

MSGRLLVSVS SIFDQTRSAA DRLISDLRAD GIEVSLLVAP RIDGDWRLAK DKGTLAWMEQ 

QRERGHELIL NGFDQAVQGR RSEFANLERH EARLRLTGAI RQMQKIGFEF QIFAPPRWRM 

SEGTFAVLPE FDFNVAASTR GLHNLDTGEF LACRNLSVGE GFGAAKWWRK NVIKAVTRGA 

EKGNTVRLSA SARNLTNPKV AADFREAALA ALDLGAQVQT YSQAAAQLA 

> RXA00626 (1-780, translated) 260 residues 

DRAAARAHVD AVLEGGNPVL LESFLDGPEV SLFFLVDGET VVPLLPAQDH KRAYDNDEGP 

NTGGMGAYAP LPWLPEDGVQ RIVDEVCVPV AREMVARGCA YSGLLYAGIA WGAEGPAVVE 

FNCRFGDPET QAVLALLKTP LAVLLNAVAT GTLAEQPALE WEDAYALTVV LASYNYPEAP 

RTGDVIRNAD ADNVLHAGTA LNAEGELVSA GGRVLNVIGV GETLEAARDN AYTTIKDIEL 

EGSHYRSDIA LAALEGRISI 

> RXA00627 (1-285, translated) 95 residues 

MQMLDRVHRR RREGKDTLMF CAGQPSTGAP EAVIEEAEIA LRSGPLGYTE VIGDREFRER 

IADWHSATYD VDTNPDNVIV TTGSSGGFVA SFIAT 

> RXA00629 (1-264, translated) 88 residues 

MRILVIGSGA REHALLRGLS TDPATTELHV APGNAGLGSI ATVHPGIKAD DPEAVTALAK 

ELNSDLVVIG PEIPLVAGVA DALRAAGI 



> RXA00632 (1-672, translated) 224 residues 

MPFLFVSGTG TGVGKTFSTA VLVRYLADQG HDVLPVKLVQ TGELPGEGDI FNIERLTGIA 
GEEFARFKDP LAPNLAARRE GVEPIQFDQI ISWLRGFDDP DRIIVVEGAG GLLVRLGEDF 
TLADVASALN APLVIVTSTG LGSLNAAELS VEAANRRGLT VLGVLGGSIP QNPDLATMLN 
LEEFERVTGV PFWGALPEGL SRVEGFVEKQ S F PAL DAFKK PPAR 

> RXA00633 (1-1269, translated) 423 residues 

MENPSLRELD HRNIWHPYAA PGVRNRLVTK TDGVFLTLED GSTV1DAMSS WWSA1HGHGH 
PRLKAAAQKQ IDTMSHVMFG GLTHEPAIKL THKLLNLTGN SFDHVFYSDS GSVSVEVAIK 
MALQASKGQG HPERTKLLTW RSGYHGDTFT AMSVCDPENG MHSLWKGTLP EQIFAPAPPV 
RGSSPQAISE YLRSMELLID EAVSAII1EP IVQGAGGMRF HDVALIEGVA TLCKKHDRFL 
IVDEIATGFG RTGELFATLS NGLQPDIMCV GKALTGGFMS FAATLCTDKV AQLISTPNGG 
GALMHGPTFM ANPLACAVSH ASLEI IETGM WQKQVKRIEA ELIAGLSPLQ HLPGVADVRV 
LGA1GVIEME QNVNVEEATQ AALDHGVWIR PFGRLLYVMP PYITTSEQCA QICTALHAAV 
KGK 

> RXA00688 (1-543, translated) 181 residues 

MRLVLLGPPG AGKGTQAAIL SEKLGIPHIS TGDLFRANIG EGTPLGIEAK QYIDAGKLVP 
TDVTARMVAS RLAESDAAEG FLLDGFPRTV EQADILANLL SEAGQTLDGV VNYQVSEDVV 
VERMLSRGRA DDNEETIRTR LGVYRDETAP LIDHYGDKI I NIEAEGEVEE INARTLKALG 
K 

> RXA00708 (1-672, translated) 224 residues 

TVGKAVRESG VPREELIVTS KLPGRFHARD LGRVRIEESL YRLNLDYIDL LLIHWPNPSK 
DLYVEAWETL IEVRDAGLVK H1GVSNFLPN HIDRLRRETG ELPAVNQIEL HPYFPQVEQV 
DFHDELGI IT EAWSPLSNGR GLVEEPLLKE IGERYGVGSG EIALAWHHAR GIVPIPRSTN 
PARQRSNLEA VKISLIDEDV QAITALARKN GRIKDQDPAV YEEF 

> RXA00717 (1-960, translated) 320 residues 

VTPPARRDGT PDKKQSNRSG GYRSSVRGYK PGSSRPNTRQ QPQKKDEILL SNAKPAKKQN 
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VKSDDDWSMG FLNRNDSDGV RLQKVLAQAG VASRRHAEIL IDQGRVEVND RIVTTQGVRV 

DPNNDVIRVD GVRIHINEDL EYFVLNKPRG MHSTMSDELG RPCVGDLVSE KTASGQRLFH 

VGRLDADTEG LLLLTNDGEL ANRLMHPKYE VSKTYLATVR GEATNKLVSA LRDGVELEDG 

PAKADFAQII DVFQGKSLLR IEIHEGRKHI VRRLFDELGF PVERLVRTKL HTVQLGDQKP 
GSLRALNSSE LTSLYKVVQL 

> RXA00718 (1-708, translated) 236 residues 

VTEISNMPAG GLIVAIDGPS GTGKSTTSRA LATRLSAKYL DTGAMYRVAT LHVLNQGIDP 

ADSAAVIAAT AVLPLSISDD PASTEVLLAG VDVQKDIRGP EVTQNVSAVS AIPEVRENLV 

ALQRALAAKA HRCVVEGRDI GTAVLVDAPI KAFLTASAEV RAQRRFDQDT AAGRDVDFDA 

VLADVVRRDE LDSTRAASPL KPADDAHIVD TSDMTMDQVL DHLIHLVEAS AERSNQ 

> RXA00727 (1-912, translated) 304 residues 

LRFPKIPKRA VAATVGIVAT SFTLASCVTN EEQGNPDGWE QIVPDPVPEI QAMVPEALAQ 

RGVLTAGANP PFPPFEFKDS DGQIIGVEMD LVRAMAGVMG LEFSPQEQDF SLILPSVQAG 

TLDIGASGFT DNEERRENFD FIDFLFAGVQ WAQATDRETP IDPENACGLT VAVQRTTVAE 

TDDVRPRSAQ CEAEGKEPIT ILSYETADTA ATALILGRAD ALAADSPVSA WAAERSEGRI 

EVVGDMYLAA PFGFAFPLES DLT PAAAAAF QHLIDTGDYQ RIMAQWGIEE GLLDEALINE 
QPLN 

> RXA00766 (1-843, translated) 281 residues 

MVFWDDAALT RGDGIFETLL IRDGHACNVR RHGERFKASA ALLGLPEPIL EDWEKATQMG 

IESWYSHPNA GEASCTWTLS RGRSSTGLAS GWLTITPVSS DKLAQREHGV SVMTSSRGYS 

IDTGLPGIGK ATRGELSKVE RTPAPWLTVG AKTLAYAANM AALRYAKSNG FDDVIFTDGD 

RVLEGATSTV VSFKGDKIRT PSPGGDILPG TTQAALFAHA TEKGWRCKEK DLSIDDLFGA 
DSVWLVSSVR GPVRVTRLDG HKLRKPDNEK EIKALITKAL G 

> RXA00770 (1-315, translated) 105 residues 

VTGGGLAGNL ERVVPEGLVA EMSRATWTPG QIFRTISSVG KVSREEMEKT FNMGVGMVAV 
VAEKDRDRAL AMLTARHIDC WEIGTVRNGE EGEPRVILNG EHPGY 

> RXA00779 (1-933, translated) 311 residues 

MGNVYNNITE TIGHTPLVKL NKLTEGLDAT VLVKLESFNP ANSVKDRIGL AIVEDAEKSG 
ALKPGGTIVE ATSGNTGIAL AMVGAARGYN VVLTMPETMS NERRVLLRAY GAEIVLTPGA 
AGMQGAKDKA DEIVAERENA VLARQFENEA NPRVNRDTTA KEILEDTDGT VDIFVASFGT 
GGTVTGVGQV LKENNADVQV YTVEPEASPL LTAGKAGPHK IQGIGANFIP EVLDRKVLDD 
VLTVSNEDAI AFSRKLATEE GILGGISTGA NIKAALDLAA KPENAGKTIV TVVTDFGERY 
VSTVLYEDIR D 

> RXA00780 (1-546, translated) 182 residues 

MIREDLANAR EHDPAARGDL ENAVVYSGLH AIWAHRVANS WWKSGFRGPA RVLAQFTRFL 
TGIEIHPGAT IGRRFFIDHG MGIVIGETAE IGEGVMLYHG VTLGGQVLTQ TKRHPTLCDN 
VTVGAGAKIL GPITIGEGSA IGANAVVTKD VPAEHIAVGI PAVARPRGKT EKIKLVDPDY 
YI 

> RXA00838 (1-900, translated) 300 residues 

MKIAIVGAGA VGGYFGALLQ ESGADITMVA RGRTLEALKS KGLHINDARG ERYVPIPAVA 
SVQELKDADV VMIATKALSR SLDLAELLGG IPANSVVAIT QNSIESADLA AKSIGADRVW 
PGVVRGFFVH EGPASVSYKG GPLSYTFGDS GELS RQ FAST LEQAGIDGVL HPDILVDVWE 
KAMFVEVFGG LGAFVEKQLG TLRTHFRASL EALMEEVAEV ARAAGVALPS DAVERTMNFA 
DRMPENSTSS MQRDLAAGVA SELEAQTGAI VRAAHKVGVK TPLHDLI YAG LKLKEEENSL 

> RXA00863 (1-744, translated) 248 residues 

MGIKVGVLGA KGRVGQTIVA AVNESDDLEL VAEIGVDDDL SLLVDNGAEV VVDFTTPNAV 
MGNLEFCINN GISAVVGTTG FDDARLEQVR DWLEGKDNVG VLIAPNFAIS AVLTMVFSKQ 
AARFFESAEV IELHHPNKLD APSGTAIHTA QGIAAARKEA GMDAQPDATE QALEGSRGAS 
VDGIPVHAVR MSGMVAHEQV IFGTQGQTLT IKQDSYDRNS FAPGVLVGVR NIAQHPGLVV 
GLEHYLGL 

> RXA00864 (1-750, translated) 250 residues 

VAEQVKLSVE LIACSSFTPP ADVEWSTDVE GAEALVEFAG RACYETFDKP NPRTASNAAY 
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LRHIMEVGHT ALLEHANATM YIRGISRSAT 
LIDEDPQLRE LFMHAMDESR FAFNELLNAL 
SRIVVSGNFR TWRHFIGMRA SEHADVEIRE 
MATSPYVMDF 



HELVRHRHFS FSQLSQRFVH SGESEVVVPT 
EEKLGDEPNA LLRKKQARQA ARAVLPNATE 
VAVECLRKLQ VAAPTVFGDF EIETLADGSQ 



> RXA00865 (1-903, translated) 301 residues 

MSTGLTAKTG VEHFGTVGVA MVTPFTESGD IDIAAGREVA AYLVDKGLDS LVLAGTTGES 

PTTTAAEKLE LLKAVREEVG DRAKLIAGVG TNNTRTSVEL AEAAASAGAD GLLVVTPYYS 

KPSQEGLLAH FGAIAAATEV PICLYDIPGR SGIPIESDTM RRLSELPTIL AVKDAKGDLV 

AATSLIKETG LAWYSGDDPL NLVWLALGGS GFISVIGHAA PTALRELYTS FEEGDLVRAR 

EINAKLSPLV AAQGRLGGVS LAKAALRLQG INVGDPRLPI MAPNEQELEA LREDMKKAGV 
L 



> RXA00867 (1-627, translated) 209 residues 

FGDMDFKVAG TADFITALQL DTKLDGIPSK VLSDALEQAR DARLTILNTM ADVINGPDEM 

SKFAPRITTV KIPVAKIGEL IGPKGKNINA LTEETGANIS IEDDGTVFIS AADGASAEAA 

IEKINALANP QLPKVGERFL GTVVKTTAFG AFVSLLPGRD GLVHISKLGN GKRVEKVDDV 

VKVGEKIQVE IADIDNRGKI SLVPVVEED 

> RXA00873 (1-756, translated) 252 residues 

TAQWGIFLRN HDELTLEMVS DEERSYMYSQ FAS E PRMRAN VGIRRRLSPL LEGDRNQLEL 

LHGLLLSLPG SPVLYYGDEI GMGDNIWLHD RDGVRTPMQW SNDRNGGFSK ADPERLYLPA 

IQNDQYGYAQ VNVESQLNRE NSLLRWLRNQ ILIRKQYRAF GAGTYREVSS TNESVLTFLR 

EHKGQTILCV NNMSKYPQAV SLDLREFAGH TPREMSGGQL FPTIAEREWI VTLAPHGFFW 

FDLTADEKDD ME 



> RXA00884 (1-1140, translated) 380 residues 

MSVFGVYIHV PFCSTRCGYC DFNTYTAGEL GSTAGPDTYL DSLEVELEMA VASLDNPRQA 

ETIFIGGGTP SLIGADGLAR VLGAVRNTFG IADGAEVTTE SNPESTSPEF FDGLREAGYN 

RISLGMQSAS SSVLKVLDRT HTPGRPVAAA KEAREAGFEH VNLDMIYGTP TETDDDVRKT 

LNAVLEANVD HVSAYSLIVK DGTAMARKVH KGELPAPDED VYADRFELID ARLRSAGFDW 

YEVSNWAKPG GECKHNMGYW VDGDWWGAGP GAHSHIGDRR FYNIKHPARY SAQIAAGELP 

IKETERLTAE DHHTERVMLG LRLKQGVPLN LFAPAARPVI DRHIAGGLLH VNALGNLAVT 

DAGRLLADGI 1ADILLSEED 



> RXA00891 (1-1002, translated) 334 residues 

VLQTSWHFSI LAGMTDTSPL NSQPSADHHP DHAARPVLDA HGLIVEHESE EFPVPAPAPG 

EQPWEKKNRE WYKDAVFYEV LVRAFYDPEG NGVGSLKGLT EKLDYIQWLG VDCIWIPPFY 

DSPLRDGGYD IRNFREILPE FGTVDDFVEL VDHAHRRGLR VITDLVMNHT SDQHAWFQES 

RRDPTGPYGD FYVWSDDPTL YNEARIIFVD TEESNWTYDP VRGQYFWHRF FSHQPDLNYD 

NPAVQEAMLD VLRFWLDLGL DGFRLDAVPY LFEREGTNGE NLKETHDFLK LCRSVIEKEY 

PGRILLAEAN QWPQDVVEYF GEKDKGDECH MAFH 



> RXA00952 (1-840, translated) 280 residues 

MSRYDDLFAR LDTAGEGAFV PFIMLSDPSP EEAFQIISTA I E AG AD ALE L GVPFSDPVAD 

GPTVAESHLR ALDGGATVDS ALEQIKRVRA AYPEVPIGML IYGNVPFTRG LDRFYQEFAE 

AGADSILLPD VPVREGAPFS AAAAAAGIDP IYIAPANASE KTLEGVSAAS KGYI YAISRD 

GVTGTERESS TDGLSAVVDN IKKFDGAPIL LGFGISSPQH VADAIAAGAS GAITGSAITK 
I IASHCEGEH PNPSTIRDMD GLKKDLTEFI SAMKAATKKV 



> RXA00954 (1-588, translated) 196 residues 

FLFAPAYNPA IAHVQPVRQA LKFPTIFNTL GPLLSPARPE RQIMGVANAN HGQLIAEVFR 

ELGRTRALVV HGAGTDE1AV HGTTLVWELK EDGTIEHYTI EPEDLGLGRY TLEDLVGGLG 

TENAEAMRAT FAGTGPDAHR DALAASAGAM FYLNGDVDSL KDGAQKALSL LADGTTQAWL 

AKHEEIDYSE KESSND 



> RXA00955 (1-1422, translated) 474 residues 

MTSNNLPTVL ES1VEGRRGH LEEIRARIAH VDVDALPKST RSLFDSLNQG RGGARFIMEC 

KSASPSLGMI REHYQPGEIA RVYSRYASGI SVLCEPDRFG GDYDHLATVA ATSHLPVLCK 

DFIIDPVQVH AARYFGADAI LLMLSVLDDE EYAALAAEAA RFDLDILTEV IDEEEVARAI 

KLGAKIFGVN HRNLHDLSID LDRSRRLSKL IPADAVLVSE SGVRDTETVR QLGGHSNAFL 
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VGSQLTSQEN VDLAARELVY GPKfKVCGLTS PSAAQTARAA GAVYGGLIFE EASPRNVSRE 

TLQKIIAAEP NLRYVAVSRR TSGYKDLLVD GIFAVQIHAP LQDSVEAEKA LIAAVREEVG 

PQVQVWRAIS MSSPLGAEVA AAVEGDVDKL ILDAHEGGSG EVFDWATVPA AVKAKSLLAG 

GISPDNAAQA LAVGCAGLDI NSGVEYPAGA GTWAGAKDAG ALLKILATIS TFHY 

> RXA00956 (1-1131, translated) 377 residues 

MTEKENLGGS TLLPAYFGEF GGQFVAESLL PALDQLEKAF VDATNSPEFR EELGGYLRDY 
LGRPTPLTEC SNLPLAGEGK GFARIFLKRE DLVHGGAHKT NQVIGQVLLA KRMGKTRIIA 
ETGAGQHGTA TALACALMGL ECVVYMGAKD VARQQPNVYR MQLHGAKVIP VESGSGTLKD 
AVNEALRDWT ATFHESHYLL GTPAGPHPFP TIVREFHKVI SEEAKAQMLE RTGKLPDVVV 
ACVGGGSNAI GMFADFIDDE GVELVGAEPA GEGLDSGKHG ATITNGQIGI LHGTRSYLMR 
NSDGQVEESY SISAGLDYPG VGPQHAHLHA TGRATYVGIT DAEALQAFQY LARYEGIIPA 
LESSHAFAYA LKRAKTA 

> RXA00957 (1-1128, translated) 376 residues 

DFLETFETLP AVEESVNTYP DYQFVLAEIV LDINHQDQTA KLAGVSNAPG ELEAELNKLS 
LLIDAALPAT EHAYQTTPHD GDTLRVVADI PDAQFRTQIN ELKENIYNGD IYQVVPARTF 
TAPCPDAFAA YLQLRATNPS PYMFYIRGLN EGRSYELFGA SPESNLKFTA ANRELQLYPI 
AGTRPRGLNP DGSINDELDI RNELDMRTDA KEIAEHTMLV DLARNDLARV SVPASRRVAD 
LLQVDRYSRV MHLVSRVTAT LDPELDALDA YRACMNMGTL TGAPKLRAME LLRGVEKRRR 
GSYGGAVGYL RGNGDMDNCI VIRSAFVQDG VAAVQAGAGV VRDSNPQSEA DETLHKAYAV 
LNAIALAAGS TLEVIR 

> RXA00958 (1-624, translated) 208 residues 

MTHVVLIDNH DSFVYNLVDA FAVAG YKC TV FRNTVPVETI LAANPDLICL SPGPGYPADA 
GNMMALIERT LGQIPLLGIC LGYQALIEYH GGKVEPCGPV HGTTDNMILT DAGVQSPVFA 
GLAT DVEPDH PEIPGRKVPI GRYHSLGCVV APDGIESLGT CSSEIGDVIM AARTTDGKAI 
GLQFHPESVL SPTGPVILSR CVEQLLAN 

> RXA00970 (1-927, translated) 309 residues 

MAIELNVGRK VTVTVPGSSA NLGPGFDTLG LALSVYDTVE VEIIPSGLEV EVFGEGQGEV 

PLDGSHLVVK AIRAGLKAAD AEVPGLRVVC HNNIPQSRGL GSSAAAAVAG VAAAN GLAD F 

PLTQEQIVQL SSAFEGHPDN AAASVLGGAV VSWTNLSIDG KSQPQYAAVP LEVQDNIRAT 

ALVPNFHAST EAVRRVLPTE VTHIDARFNV SRVAVMIVAL QQRPDLLWEG TRDRLHQPYR 

AEVLPITSEW VNRLRNRGYA AYLSGAGPTA MVLSTEPIPD KVLEDARESG IKVLELEVAG 
PVKVEVNQP 

> RXA00972 (1-1377, translated) 459 residues 

PAPGWRFRTG EDVTMATVEN FNELPAHWP RNAVRQEDGV VTVAGVPLPD LAEEYGTPLF 

VVDEDDFRSR CRDMATAFGG PGNVHYASKA FLTKTIARWV DEEGLALDIA SINELGIALA 

AGFPASRITA HGNNKGVEFL RALVQNGVGH WLDSAQELE LLDYVAAGEG KIQDVLIRVK 

PGIEAHTHEF IATSHEDQKF GFSLASGSAF EAAKAANNAE NLNLVGLHCH VGSQVFDAEG 

FKLAAERVLG LYSQIHSELG VALPELDLGG GYGIAYTAAE EPLNVAEVAS DLLTAVGKMA 

AELGIDAPTV LVEPGRAIAG PSTVTIYEVG TTKDVHVDDD KTRRYIAVDG GMSDNIRPAL 

YGSEYDARVV SRFAEGDPVS TRIVGSHCES GDILINDEIY PSDITSGDFL ALAATGAYCY 
AMSSRYNAFT RPAVVSVRAG SSRLMLRRET LDDILSLEA 

> RXA00974 (1-393, translated) 131 residues 

MTSASAPSFN PGKGPGSAVG IALLGFGTVG TEVMRLMTEY GDELAHRIGG PLEVRGIAVS 
DISKPREGVA PELLTEDAFA LIEREDVDIV VEVIGGIEYP REVVLAALKA GKSVVTANKA 
LVAAHSAELA D 

> RXA00981 (1-630, translated) 210 residues 

MSENLPAPEN LLDAERIQMI KNFRNELTGF MLNYQFGIDE ILTKINILKT EFSQLHEYAP 
IEHVSSRLKT PESIVKKVIR KGDELSLAAI KDTVFDIAGI RIVCSFLKDA YAIADMLTNQ 
KDVTVIEAKD YIANPKPNGY KSLHLILQVP VFLSNSVEKV NVEVQIRTIA MDFWASLEHK 
IYYKFEQEVP QSILDELSED GKNPRGSEVT 

> RXA00989 (1-1533, translated) 511 residues 

GIGLVANNDG I FDSENDDIT VGDVTLGETG LSLPIDLAGE VEAPASEEIT QEDLLRLAQV 
EAELDQRWLE TKIDPTFRRM SYMMDLMGQP QNSFPAIHVA GTNGKTSTTR MIESLLRAFH 
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RRTGRTTSPH LQLVTERIAI DGKPIHPRDF VRIYEEIKPY MEMT DAWS E A EGGPKMSKFE 

ALVALAYAGF ADAPVDVAVV EVGLGGRWDA TNVINAAVSV ITPVGMDHVD RLGNTIGEIA 

GEKAGIIKAR PASEDGTEPE GNVVIVGKQE PEAMNVILQQ AVDVDAAVAR LNMEFGVVES 

AIAVGGQQLT LKGLGGEYTD IFLPLSGAHQ ADNAAVALAA VEAFFGASAG RPLDIDTVRE 

GFAQVQSPGR LERLRSAPTV FIDAAHNPHG AAALGAALDR DFEFRRLIGV IGVLCDKDAR 

GILESLEPYL HEIVCTQTAS ERALDAYDLA EYAREIYGDE RVHVQEDLAG AVELAIELAE 

DTDVQSGSGV VITGSIVTAG DARTLFGKEP A 

> RXA00997 (1-582, translated) 194 residues 

MTTWKELTDN NPAHSENYAQ RWRN LAAAGN DIYGEARLID AMAPRGAKIL DAGCGQGRIG 

GYLSKQGHDV LGTDLDPILI DYAKQDFPEA RWVVGDLSVD QISETDFDLI VSAGNVMGFL 

AEDGREPALA NIHRALGADG RAVIGFGAGR GWVFGDFLEV AERVGLELEN AFESWDLKPF 
VQGSEFLVAV FTKK 

> RXA01009 {1-1230, translated) 410 residues 

LALKGYTNFD GEFIEFGSVQ AKEEEKRAFD NDRAHVFHSW SAQDKISPKV WAAAEGSTLY 

DFDGNAFIDM GSQLVSANLG HNNPRLVEAI QRQAARLTNI NPAFGNDVRS DVAAKIVSMA 

RGEFSHVFFT NGGADAIEHS IRMARLHTGR NKILSAYRSY HGATGSAMML TGEHRRLGNP 

TTDPDIYHFW APFLHHSSFF ATTQEEECER ALKHLEDVIA FEGAGMIAAI VLEPVVGSSG 

I ILPPAGYLN GVRELCNKHG ILFIADEVMV GFGRTGKLFA YEHAGDDFQP DMITFAKGVN 

AGYAPLGGIV MTQSIRDTFG SEAYSGGLTY SGHPLAVAPA KAALEIYAEG EIIPRVARLG 
AELIEPRLRE LAEENVAIAD VRGIGFFWAV EFNADATAMA AGAAE FKERG 

> RXA01019 {1-990, translated) 330 residues 

TLAHSLSFPD SLRDGPTVGD LGEFEVIRVI TEQAGSSLNG DDAAVLRHAS PNSRAVVTTD 

MLVAGRHFQL DWSTPEQIGQ KAIVQNFADI EAMGARPVAA LLAISAPTHT PVEFVRGLAR 

GMNQRLEEYS AELVGGDITS GDSLVIAVTA IGQLGGSLPE LTLGRARPGQ TLVAHGKIGY 

SAAGLALLQH FGPDNVPEHL RPLVDAHCAP VLTPGRGMVA RAAGATAMTD NSDGLIVDLN 

QMAMKSGVRI DVDSCSISPD ELLSEAASVL GTDAWRWILS GGEDHTXLST TFGDAPSGFR 

TIGQVTKTRH EDLVTVDKKT PAFSDGWRSF 

> RXA01024 (1-657, translated) 219 residues 

MANKNNKPHE VDKDQDSAML INGRLQQIPA RPTEEFTRPT LAAGAVLWRG DITNPDSIEV 
AVIHRPHYDD WSLAKGKVDP GESI PTTAAR EILEETGYDI RLGKLIGKVT YPVLDRT KVV 
YYWTAQVLGG EFVPNDEVDE IRWLSVDEAC ELLSYQVDTE VLAKAAKRFR TPSTTRVLYV 
RHAHAHGRQT WGGDDNKRPL DKKGRRQAEM LVPMLLPFK 

> RXA01026 (1-1602, translated) 534 residues 

VWRDHVVSKG ENGEPDLLYI DLQLLHEVTS PQAFDGLRMT GRKLRHPELH LATEDHNVPT 

EGIKTGSLLE INDKISRLQV STLRDNCEEF GVRLHPMGDV RQGIVHTVGP QLGATQPGMT 

IVCGDSHTST HGAFGSMAFG IGTSEVEHVM ATQTLPLKPF KTMAIEVTGE LQPGVSSKDL 

ILAIIAKIGT GGGQGYVLEY RGEAIRKMSM DARMTMCNMS IEAGARAGMI APDQTTFDYV 

EGREMAPKGA DWDEAVAYWK TLPTDEGATF DKVVEIDGSA LTPFITWGTN PGQGLPLGES 

VPSPEDFTND NDKAAAEKAL QYMDLVPGTP LRDIKIDTVF LGSCTNARIE DLQIAADILK 

GHKIADGMRM MVVPSSTWIK QEAEALGLDK IFTDAGAEWR TAGCSMCLGM NPDQLKPGER 

SAFTSNRNFE GRQGPGGRTH LVSPAVAAAT ESADPVLTCR YLRKARKQWK NLPPTPALAF 

HCSDPTWTPT RSSQPSTSSA SPGPASKTDC FPTGAKTTPT LSSTPTPTRT APFS 

> RXA01027 (1-234, translated) 78 residues 

TDPEACKKRF TDVVAQGGVP MIVGQGDIIP EMIKWFSENG TLPIDEKIKA KKGSVWVLSF 
HDGVFTGADY LASSLPVK 

> RXA01073 (1-831, translated) 277 residues 

MTNTQTEIIN ELKVSPAIDV AKEVEFRVQF LVDYLRASHT KGFVLGISGG QDSTLAGRLT 

QLAVERIRAE ENSTDYVFYA VRLPYAIQAD EDDAQVALEF IAPDKSVTVN VK DAT DATE A 

TVAAALELPE LTDFKfRGNIK ARQRMVAQYA IAGQLGLLVI GTDHAAENVT GFFTKFGDGA 

ADLLPLAGLS KRQGAAILEH LGAPSSTWTK VPTADLEEDR PALPDEEALG VSYADIDNYL 
ENKPDVSEKA QQRIEHLWKV GQHKRHLPAT PQENWWR 

> RXA01079 (1-690, translated) 230 residues 

MDFHALNALL NLYDDNGKIQ FEKDREAANQ YFLQHVNQNT VFFHNLQEKI DYLVENKYYD 
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PIVLDKYDFQ FIKDLFKRAY GFKFRFQSFL GAYKYYTSYT LKTFDGRRYL ERFEDRVCMV 
ALTLADGDRA LAENLVDEIM SGRFQPATPT FLNSGKAQRG EPVSCFLLRI EDNMESIGRS 
INSALQLSKR GGGVALLLSN LREAGAPIKK IEIQSSGVIP VMKLLEDAFS 

> RXA01080 {1-444, translated) 148 residues 

MLIVYFSSAT DNTHRFVQKL DLPNVRIPLT RVEEPLKINE PYVLITPTYG GGVSMTGENS 
RPVPPQVIRF LNDEHNRSFI RAVVAGGNSN FGSDFGLAGE IISKKCKVPY VYRFELMGNE 
EDVSILRGGL TQNAQALGLE PQEPVTSR 

> RXA01084 (1-1341, translated) 447 residues 

SFLDTKRENA DEKIRIKTLS LGVVIPDITF ELAKRNDDMY LFSPYDVERI YGKPFADVS1 
TEHYDEMVDD DRIRKTKINA RQFFQTLAEI QFESGYPYIM YEDTVNASNP IEGRITHSNL 
CSEILQVSTP SEFNDDLTYA EVGEDISCNL GSLNVAMAMD APNFEKTXET EIRGLTAVXE 
QTSIDSVPSI RKGNEAAHAI GLGQMNLHGY FGREHMHYGS EEALDFTNAY FAAVLYQCLR 
ASNQIATERG ERFKNFENSK YATGEYFDDF DANDFAPKSD KVKELFAKSN IHTPTVEDWA 
ALKADVMEHG LFNRNLQAVP PTGSISYINN STSSIHPIAS KIEIRKEGKI GRVYYPAPHM 
DNDNLEYFED AYEIGYEKII DTYAVATKYV DQGLSLTLFF KDTATTRDIN RAQIYAWRKG 
IKTLYYIRLR QVALEGTEVD GCVSCML 

> RXA01087 (1-876, translated) 292 residues 

MQTLAAIVRA TKQPFEITTI DLDAPRPDEV QIRVIAAGVR HTDAIVRDQI YPTFLPAVFG 
HEGAGVVVAV GSAVTSVKPD DKVVLGFNSC GQCLKCLGGK PAYCEKFYDR NFACTRDAGH 
TTLFTRATKE QAEAIIDTLD DVFYDADAGF LAYPATPPEA SGVSVLVVAA GTSDLPQAKE 
ALHTASYLGR STSLIVDFGV AGIHRLLSYE EELRAAGVLI VAAGMDGALP GVVAGLVSAP 
VVALPTSVGY GAGAGGIAPL LTMLNACAPG VGVVNIDNGY GAGHLAAQIA AR 

> RXA01095 (1-783, translated) 261 residues 

MVATENRMLM EIAAEISARE ATLGFQEVKT KSRSAGLTAA FDIASVFFSS GCNVVVAFDR 

FASNWSDHSD HVDYAAQVAG FGASMLAYTV RRGQFDTAVR DIRDIKSEVD IPILLHDPII 

DPYQIHEARV MGIDALQFPV WAMEQARLES LVDRTESLGM TAIVSVRNHE EAHRAVDAGA 

TVVAIDITGY TGSLTLPEAF SGITQFMPKE VARIVLGGCS SPKELMRFAR HSADAI FVPH 
ADLATTKSLV TAGMHPACPS R 

> RXA01097 (1-354, translated) 118 residues 

MSDNPQEYEL DWDVEKRLKL NDAGLVPA1V QADGTNEVLM MAWMDT HAL A YTLAT RRGTY 

FSRSRNEYWI KGLTSGNVQE VTGLALDCDG DTVLLTVKQT GGACHTGAHT CFDNDVLL 

> RXA01098 (1-774, translated) 258 residues 

MGVAIRVIPC LDVDNGRVVK GVNFENLRDA GDPVELAKRY DEEGADELTF LDVTASKHGR 
GTMLDVVRRT ADQVFIPLTV GGGVRSEEDV DQLLRAGADK VSVNTSAIAR PELLSELSKR 
FGAQCIVLSV DARRVPEGGT PQPSGFEVTT HGGSKSAELD AIEWAKRGEE LGVGEILLNS 
MDGDGTKNGF DLELLEKVRA AVSIPVIASG GAGKAEHFPP AVAAGANAVL AATIFHFREV 
TIAEVKGAIK DAGFEVRK 

> RXA01100 (1-738, translated) 246 residues 

MTFTILPAVD VVNGQAVRLD QGEAGTEKSY GTPLESALKW QEQGAKWLHF VDLDAAFNRG 
SNHEMMAEIV GKLDVDVELT GGIRDDESLE RAL AT GARRV NIGTAALEKP EWIASAIQRY 
GEKIAVDIAV RLEDGEWRTR GNGWVSDGGD LWEVLERLDS QGCARFVVTD VSKDGTLSGP 
NVELLREVAA ATDAPIVASG GISVLEDVLE LAKYQDEGID SVI IGKALYE HKFTLEEALA 
AVEKLG 

> RXA01101 (1-633, translated) 211 residues 

MTKTVALLDY GSGNLRSAQR ALERAGAEVI VSSDPEVCTN ADGLLVPGVG AFDACMKGLK 
NVFGHRIIGQ RLAGGRPVMG ICVGMQILFD EGDEHGIKSA GCGEWPGKVE RLQAEILPHM 
GWNTLEMPTN SPMFEGISPD ERFYFVHSYG VRKWTLETDD LTTPPEVVWA KHENDRFVAA 
VENGTLWATQ FHPEKSGDAG AQLLRNWINY 1 

> RXA01104 (1-606, translated) 202 residues 

MTVAPRIGTA TRTTSESDIT VEINLDGTGK VDIDTGLPFF DHMLTAFGVH GSFDLKVHAK 

GDIEIDAHHT VEDTAIVLGQ ALLDAIGDKK GIRRFASCQL PMDEALVESV VDISGRPYFV 

ISGEPDHMIT SVIGGHYATV INEHFFETLA LNSRITLHVI CHYGRDPHHI TEAEYKAVAR 
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ALRGAVEMDP RQTGIPSTKG AL 

> RXA01105 {l-1098 f translated) 366 residues 

MTKITLSDLP LREELRGEHA YGAPQLNVDI RLNTNENPYP PSEALVADLV ATVDKIATEL 
NRYPERDAVE LRDELAAYIT KQTGVAVTRD NLWAANGSNE ILQQLLQAFG GPGRTALGFQ 
PSYSMHPILA KGTHTEFIAV SRGADFRIDM DV ALEE IRAK QPDIVFVTTP NNPTGDVTSL 
DDVERI INVA PGIVIVDEAY AEFSPSPSAT TLLEKYPTKL VVSRTMSKAF DFAGGRLGYF 
VANPAFIDAV MLVRLPYHLS ALSQAAAIVA LRHSADTLGT VEKLSVERVR VAARLEELGY 
AVVPSESNFV FFGDFSDQHA AWQAFLDRGV LIRDVGIAGH LRTTIGVPEE NDAFLDAAAE 
IIKLNL 

> RXA01106 (1-1326, translated) 442 residues 

MLNVTDLRGQ TPSKSDIRRA LPRGGTDVWS VLPIVQPVVE DVQNRGAEAA LDYGEKFDHI 
RPASVRVPAE VIAAAENTLD PLVRESIEES I RRVRKVHAE QKPSEHTTEL SPGGTVTERF 
MPIDRVGLYV PGGNAVYPSS VIMNTVPAQE AGVNSLVVAS PPQAEHGGWP HPTILAACSI 
LGVDEVWAVG GGQAVALLAY GDDAAGLEPV DMITGPGNIF VTAAKRLVRG VVGTDSEAGP 
TEIAVLADAS ANAVNVAYDL ISQAEHDVMA ASVLITDSEQ LAKDVNREIE ARYSITRNAE 
RVAEALRGAQ SGIVLVDDIS VGIQVADQYA AEHLEIHTEN ARAVAEQITN AGAIFVGDFS 
PVPLGDYSAG SNHVLPTSGS ARFSAGLSTH TFLRPVNLIE YDEAALKDVS QVVINFANAE 
DLPAHGEAIR ARFENLPTTD EA 

> RXA01132 (1-303, translated) 101 residues 

MKLAVIGGDG IGPEVTAEAL KVLNAVRDDI ETTDYDLGAR RYLKNGELLT DEDLASLREH 
DAILLGAIGA PGSVPPGILE RGLLLKMRFA LDHHVNLRPS K 

> RXA01145 (1-456, translated) 152 residues 

MAIELLYDAD ADLSLIQGRK VAIVGYGSQG HAHSQNLRDS GVEVVIGLRE GSKSAEKAKE 
AGFEVKTTAE AAAWAD V I ML LAPDTSQAEI FTNDIEPNLN AGDALLFGHG LNIHFDLIKP 
ADDIIVGMVA PKGPGHLVRR QFVDGKGVPC LI 

> RXA01162 (1-1245, translated) 415 residues 

MYIVGICLQL VVMSQPMSAP DSAPGTERGH ERTHFAVVGD SQDPAQATAP RAPAESITLI 
GIGTDGFEGL GLKAQQALQR ASWIGSWRQ LNLVPDAIKA ERRPWPGNTK HPDLDALFKE 
FLGRHVAVLA SGDPLFYGVG TAMVHVLGMD RLTVIPGPSS AS LACARLGW TVNRTRVVYL 
GQEPIETLIP IIESGAQFLV LGKDEFSTAQ VATLLNELGL GETPLTVLSD LGSTDEEITQ 
GTASHPPAAV SVLNVIAVGA RTAMPKPHFE GDVSNEDLRA LTVAALEPTQ GQMLWTFGDI 
GAALACDWLR AAGNKAHAIS FASMVEQSQR NARKLGVSTL SVKETLSPKT LKDIRYVQGP 
ESASPHAIFM NKGLGIDLVP ETAWMMLRPG GKLIAQASTE DNIAKLHTLQ EQHGG 

> RXA01208 (1-804, translated) 268 residues 

VANSFLDSLT LVRQNTPLVQ CLTNSVVMQF TANVLLAAGA TPAMVDTPAE SAEFAAVANG 
VLINAGTPSA EQYQGMTKAI EGARKAGTPW VLDPVAVGGL SERTKYAEGI VDKQPAAIRG 
NASEVVALAG LGAGGRGVDA TDSVEVALEA AQLLAKRTGG VVAVSGAEDL IVSADRVTWL 
RSGDPMLQLV IGTGCSLGAL TAAYLGATVD SDISAHDAVL AAHAHVGAAG QIAAQKASAP 
GSFAVAFIDA LYDVDAQAVA SLVDVREA 

> RXA01209 (1-1428, translated) 476 residues 

MCERPEKYVT DFSLYLVTDP VLGGGPKKVA GIVDSAISGG VSVVQLRDKN SGVEDVRAAA 

KELKELCDAR GVALVVNDYL DIAVELGLHL HIGQGDTPYT QARELLPAHL ELGLSIENLD 

QLHAVIAQCA ETGVALPDVI GIGPVASTAT KPDAAPALGV E G I AE I AAV A QDHGIASVAI 

GGVGLRNAAE LAATPIDGLC VVSEIMTAAN PAAAATRLRT AFQPTFSPET QTELSQTELQ 

GAFVNSPSAP RVLSIAGTDP TGGAGIQADL KSIAAGGGYG MCVVTSLVAQ NTHGVNTIHT 

PPLTFLEEQL EAVFSDVTVD AIKLGMLGSA DTVDLVASWL GSHEHGPVVL DPVMIATSGD 

RLLDASAEES LRRLAVHVDV VTPNIPELAV LCDSAPAITM DEAIAQAQGF ARTHDTIVIV 

KGGHLTGALA DNAVVRPDGS VFQVENLRVN TTNSHGTGCS LSASLATKIA AGESVE 

> RXA01215 (1-975, translated) 325 residues 

MTAHWKQNQK NLMLFSGRAH PELAEAVAKE LDVNVTPMTA RDFANGEIYV RFEESVRGSD 
CFVLQSHTQP LNKWLMEQLL MIDALKRGSA KRITAILPFY PYARQDKKHR GREPISARLI 
ADLMLTAGAD RIVSVDLHTD QIQGFFDGPV DHMHAMPILT DHIKENYNLD NICVVSPDAG 
RVKVAEKWAN TLGDAPMAFV HKTRSTEVAN QVVANRVVGD VDGKDCVLLD DMIDTGGTIA 
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GAVGVLKKAG AKSVVIACTH GVFSDPARER LSACGAEEVI TTDTLPQSTE GWSNLTVLSI 
APLLARTINE IFENGSVTTL FEGEA 



> RXA01239 (1-2433, translated) : 
MARP I SATYR LQMRGPQADS AGRSFGFAQA 
YDVIDPTTIN EELGGMEGLR DLAAATHELG 
KDSAFEFYFD IDWHEDNGSG GKLGMPILGA 
TEEGTPQEVY KRQHYRLQFW RDGVINFRRF 
DLIDGVRVDH PDGLSDPFGY LHRLRDLIGP 
LRELDGVFIS RESEDKFSML ALTHSGSTWD 
MRRDNFSTAG TNVTEDKLSE TIIELVAAMP 
LDLIAAALLG NGEAKIRFAQ VCGAVMAKGV 
FHLLQEERSL LWPRTMTTLS THDTKRGEDT 
ATGSFLLQNL LGVWPADGVI TDALRDRFRE 
EALFDGPSTS LITEFVSHIN RGSVQISLGR 
RFVDYTAREQ VLERLQTWDW TQVNSVEDLV 
QAVFGEGRAE SHIMGIARGT DRNHLNIIAL 
TGQRFSGVVP ATDLFSHLPV SLLVLVPDSE 



111 residues 

KAQLPYLKKL GISHLYLSPI FTAMPDSNHG 
MGIIIDIVPN HLGVAVPHLN PWWWDVLKNG 
EGDEDKLEFA ELDGEKVLKY FDHLFPIAPG 
FSVNTLAGIR QEDPLVFEHT HRLLRELVAE 
DRWLIIEKIL SVDEPLDPRL AVDGTTGYDA 
ERALKSTEES LKRVVAQQEL AAEILRLARA 
VYRADYISLS RTTATVIAEM SKRFPSRRDA 
EDTTFYRASR LVALQEVGGA PGRFGVSAAE 
RARIISLSEV PDMYSELVNR VFAVLPAPDG 
YALKAIREAS TKTTWVDPNE SFEAAVCDWV 
KLLQMVGAGI PDTYQGTEFL EDSLVDPDNR 
DNADIAKMAV VHKSLELRAE FRASFVGGDH 
ATRRPLILED RGGWYDTTVT LPGGQWEDRL 
F 



> RXA01253 (1-750, translated) 25 
MTTLNIGLIL PDVLGTYGDD GNALVLRQRA 
EDTAQILATE HLTKDGGLQT AAAAGRP I FA 
SLQKRAIGEV ETTPTRAGFT AELTERLTGF 
ASENTDDQRQ QFAEGAVQGS IIATYMHGPA 
IDRLRAERLA 



0 residues 

RMRGINAEIQ RVTLDDAVPS TLDLYCLGGG 
VCAGLQVLGD SFRAAGRVID GLGLIDATTV 
ENHMGATLLG PDAEPLGRVV RGEGNTDVWA 
LARNPQLADL MLAKAMGVAL KDLEPLDIDV 



> RXA01321 (1-537, translated) 179 residues 

VAENDYPMEV VAVVGNHENL RYIAENHNVP FFHVPFPKDA VGKRKAFDQV AEIVNGYDPD 

AIVLARFMQI LPPDLCEMWA GRVLNIHHSF LPSFMGARPY HQAYSRGVKL IGATCHYATG 

DLDDGPI IEQ DVIRVTHKDT PTEMQRLGRD AEKQVLARGL RFHLEDRVLV YGNRTVVFD 

> RXA01352 (1-606, translated) 202 residues 

VFENRFDLRC YVVTGAGSVD EVVHTASAAA RGGAGVVQVR SKPISPEAMR ELASKVALEV 

ARCSPTTRVL IDDHLHVASS LMREGLPIHG VHLGQDDMSV LEARELLGPE AIIGLTTGTL 

ELVAAANELS DVLDYIGAGP FRKTPTKDSG RPPIGLAGYP PLVELSKVPI VAIGDVTPAD 
VRALSATGVA GVAMVRAFSE SD 



> RXA01360 (1-159, translated) 53 residues 

MLHIADKTFD SHLIMGTGGA TSQALLEESL VASGTQLTTV AMRRHQATTS SGE 



> RXA01361 (1-606, translated) 202 residues 

ADAVISIDGH DPCLTVTMNS GVRVASKSVV VLAAGLGAAS IPGWFEGANP LQLRPVYGDI 

VRVRVPERLQ PMVTKVVRGF VEDRQIYIIP RTDGTLAIGA TSREDHPQPR TGAVHDLLRD 

AIRLIPGIEE TEFIEVTCGA RPGTPDDLPY LGWVGSNVIA STGYFRHGIL LSALGARAAV 

DMATNQPLFP TLDVCDPFRH QI 



> RXA01371 (1-1296, translated) 432 residues 

MAQVMDFKVA DLSLAEAGRH QIRLAEYEMP GLMQLRKEFA DEQPLKGARI AGSIHMTVQT 

AVLIETLTAL GAEVRWASCN IFSTQDEAAA AIVVGSGTVE EPAGVPVFAW KGESLEEYWW 

CINQIFSWGD ELPNMILDDG GDATMAVIRG REYEQAGLVP PAEANDSDEY IAFLGMLREV 

LAAEPGKWGK IAEAVKGVTE ETTTGVHRLY HFAEEGVLPF PAMNVNDAVT KSKFDNKYGT 

RHSLIDGINR ATDMLMGGKN VLVCGYGDVG KGCAEAFDGQ GARVKVTEAD PINALQALMD 

GYSVVTVDEA IEDADIVITA TGNKDIISFE QMLKMKDHAL LGNIGHFDNE IDMHSLLHRD 

DVTRTTIKPQ VDEFTFSTGR SIIVLSEGRL LNLGNATGHP SFVMSNSFAD QTIAQIELFQ 
NEGQYENEVY RL 



> RXA01381 (1-921, translated) 307 residues 

SAGVGTITVI DDDTVDISNI HRQILFGASD VGRPKVEVAA ERLKELQPDI TVNALHERIT 

PENACELLNS VDLVLDGSDS FSTKYLVSDA AEITGTPLIW ATVLRFHGEL ALFNSGPDHR 

GVGLRDVFPE QPSADFVPDC ATAGVLGATT ATIGALMATH AIGFLTEIGD VQPGTILSYD 

AFPAATRSFR VSADPARPLV TRLRASYEAA RTDTTSLIDA TLNGSLTALD IREPHEVLLK 
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DLPEGATSLK LPLSQITSDS DILEALSGID GDILVYCASG IRSSDFIDNY SHLGHKFVNL 
PGGVNAL 

> RXA01393 (1-870, translated} 290 residues 

MNPIQLDTLL SIIDEGSFEG ASLALSISPS AVSQRVKALE HHVGRVLVSR TQPAKATEAG 

EVLVQAARKM VLLQAETKAQ LSGRLAEIPL TIAINADSLS TWFPPVFNEV ASWGGATLTL 

RLEDEAHTLS LLRRGDVLGA VTREANPVAG CEVVELGTMR HLAIATPSLR DAYMVDGKLD 

WAAMPVLRFG PKDVLQDRDL DGRVDGPVGR RRVSIVPSAE GFGEAIRRGL GWGLLPETQA 

APMLKAGEVI LLDEIPIDTP MYWQRWRLES RSLARLTDAV VDAAIEGLRP 

> RXA01394 (1-699, translated) 233 residues 

MEIFITGLLL GASLLLSIGP QNVLVIKQGi KREGLIAVLL VCLISDVFLF IAGTLGVDLL 

SNAAPIVLDI MRWGGIAYLL WFAVMAAKDA MTNKVEAPQI IEETEPTVPD DTPLGGSAVA 

TDTRNRVRVE VSVDKQRVWV KPMLMAIVLT WLNPNAYLDA FVFIGGVGAQ YGDTGRWIFA 

AGAFAASLIW FPLVGFGAAA LSRPLSSPKV WRWINVVVAV VMTALAIKLM LMG 

> RXA01416 (1-630, translated) 210 residues 

AGASENVVNR VKDGAPAPTE K1VSDGLEAA KPFIDILCRA QEGLAQRVGN AAKEFPLFPP 
YTDEVYSAVE RKVSKKLASL LTLKAKQERD DATNAYMEEI EAELLPKFEA SYSSAAEASK 
E I RAG YNAVM KAIVRRMILT DHFRIDGRGV TDIRDLAVEV ELIPRAHGSS LFERGETQIL 
GVTTLDMLKM EQQIDSLAPG DAKRYMHHYN 

> RXA01442 (1-1224, translated) 408 residues 

MYIPESIGTP LTPNATKVML LGSGELGKEV AIAFQRLGLE VHAVDRYEHA PAHQVAHFSY 
VIDMTDAAQV RELVERVRPD FVIPEIEALA TDELVKIEEE GLATIVPTAR AAKLTMNREG 
IRKLAAEELG LPTSNYEFCS TFEEFSAAAE KLGYPNVVKP VMSSSGKGQS VLRSSDDLQA 
AW D YAMS GAR VANSRVIVEA FVEFDYEITL LTVRSIDPTT SKPATWFCEP IGHRQEDGDY 
VESWQPMEMT PRALENARSV AARITNALGG RGVFGVELFV SGDDVYFSEV SPRPHDTGLV 
TLATQRFSEF ELHAKAILGL PVDVTLISPG ASAVIYGGIE SEGVSYTGLA EALAVAETDL 
RIFAKPEAFT KRRMGVAVST AEDVAAARDR ATLAAAAIKV HPGNSAEA 

> RXA01446 (1-1290, translated) 430 residues 

MAAIVIVGAQ WGDEGKGKAT DILGGLVDYV VKPNGGNNAG HTVVVGGEKY ELKLLPAGVL 
SETATPILGN GVVINLEALF EEIDGLEARG ADASRLRISA NAHLVAPYHQ VMDRVQERFL 
GKRAIGTTGR GIGPTYADKV SRVGIRVQDI FDESILRQKV ESALDYKNQV LVKMYNRKAI 
VAEEIVQYFL SYADRLRPMV I DATLVLNEA LDQGKHVLME GGQATMLDVD HGTYPFVTSS 
NPTAGGASVG SGIGPTKITS SLGIIKAYTT RVGAGPFPTE LFDKWGEYLQ TVGGEVGVNT 
GRKRRCGWYD SVIARYASRV NGFTDYFLTK LDVLTGIGEI PICVAYDVDG VRHDEMPLTQ 
SEFHHATPIF ETMPAWDEDI TDCKTFEDLP QKAQDYVRRL EELSGARFSY IGVGPGRDQT 
IVLHDVLADN 

> RXA01483 (1-1272, translated) 424 residues 

MYPYSDADAF RRQPERAKSS QLRTSAVDTR SAFARDRARV LHSAALRRLA DKTQVVGPND 
GDTPRTRLTH SLEVAQIARG IGAGLDLDPD LCDLAGLCHD IGHPPYGHNG ENALNEVAAA 
CGGFEGNAQT LRILTRLEPK IVSDEGESFG LNLSRAALDA ACKYPWAKTN ADGSVNKKYS 
A Y DE DAE I LA WIRQGHEDLR PPIEAQVMDF SDDIAYSVHD VEDGIVSGRI DLKVLWDLVE 
LAALADKGAA AFGGSPAELI EGAASLRELP WAAAADFDF SLRSYAALKA MTSELVGRYV 
GSTIESTKKT HAGIDVGRMH GDLIIPETAA SEVKLLKTLA VLYVMDDPGH LARQNRQRDR 
I FRVFDYLVL GAPGSLDPMY RQWFIEADSE SEQ1RVIVDQ IASMTESRLE RLARNAAD I S 
GFLG 

> RXA01486 (1-657, translated) 219 residues 

MSDVKDFEDT EFGLIEAVAT IDNGDFGTRT IRFETGQLAR QADGAVTTYL DDDTMLLATT 
TASNQPREGF DFFPLTVDVE ERMYAAGRIP GSFFRREGRP STEAILACRL IDRPLRPTFV 
KGLRNEVQIV VTVMSMNPED YYDVVAINGA SAATRISGLP VSGAVGGVRM ALVGDEKHPE 
GQWVAFPTHA QHEQSVFEIV VAGRLVERKR GNKTFSDVA 

> RXA01489 (1-1023, translated) 341 residues 

VDIWSGLDSV PADLQGSVVT IGVFDGLHRG HQSLIGEAKK QAEELGVPCV MVTFDPHPIA 
VFLPGKEPTR LAPLDYRLNL AAECGVDAAL VIDFTKELAG LSAEEYFTTM IVDTLHARSV 
VVGENFT FGV NGAGTESTMR ELGQKFGVNV TIAPLLHDDD QRICSTLVRD YLDQGEVERA 
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NWALGRRYAV RGEVVRGAGR GGKELGYPTA NLYLPTSVAL PADGVYAGWF TITDDREIDK 
EISRDIDGTM VPGVRYQTAI SVGTNPTFGD ERRSVEAFIL DQEADLYGHH VMVE FVGHLR 
DMVKFNGVDE LLDAMARDVT NARDILAKDK LLLDADTQPS A 

> RXA01491 (1-651, translated) 217 residues 

MLDESLFPNS AKFSFIKTGD AVNLDHFHQL HPLEKALVAH SVD1RKAEFG DARWCAHQAL 

QALGRDSGDP ILRGERGMPL WPSSVSGSLT HTDGFRAAVV APRLLVRSMG LDAE PAEPLP 

KDVLGSIARV GEIPQLKRLE EQGVHCADRL LFCAKEATYK AWFPLTHRWL GFEQAEIDLR 
DDGTFVSYLL VRPTPVPFIS GKWVLRDGYV IAATAVT 

> RXA01508 (1-1539, translated) 513 residues 

MSDLGPIWRW LLLVSVSICA ASGLVYELAL VSLSTSLNGG GIVETSLIVA GYVAALGLGA 
LLVKPFLNWP AQTFLGVETL LGLIGGCSAL VLYFTFATIG QSLWILVIAT AAIGILVGAE 
LPLLMTMIQQ GRLADAKTTG SLVATLNAAD YLGALLGGLA WPFVLLPWLG MMRGAAAAGM 
INLVAALFVG CVLLRHLLPR THFFVSVVAL LLAIAALATV LVKSDGIVAT ARAQLYRDPV 
IYSHQSDYQD I VVTERGKDR RLYLNGGLQY STRDQHRYTE SLVYPSLNPE AESVL1IGGG 
DGLAARELLR FPSMQITQVE LDPEVIEVAN TVLRSDNGGA MEDPRVSIIV DDAFTWLRSG 
GNNGETYDSI I IDLPDPNND TMARLYSEEF YTLARARLNE QGRMVVQSSS AYTTPDVFWR 
VGATLKSAGC EQVIPYHVHV PTFGDWGFQL CGPADMELEL REDTPPLTFL NDEVLVAAGV 
FGLDNQPREL EPSTLDHPRV VEDLRKGYRE SGD 

> RXA01512 (1-600, translated) 200 residues 

MSNNVEMADH KDLNVPANPY GTDIESVLIS EEKLKQRIAE MAKRVSEEFK DAEEDLILVC 
VLKGAFYFLA DFSRMLDIPT QSEFMAVSSY GNSTSSSGVV RILKDLDKEI EGRDVLIVED 
IIDSGLTLSW LMRNLKNRNP KSLNVITLLR KPERLTTNID MFDIGFDIPN EFVVGYGLDF 
AERYRDLPYV GTLEPHVYSD 

> RXA01514 (1-588, translated) 196 residues 

VDNHAAVREF DEERATAAIR ELLIAVGEDP DREGLLETPA RVARAYKETF AGLHEDPTTV 
LEKTFSEGHE ELVLVREIPI YSMCEHHLVP FFGVAHIGYI PGKSGKVTGL SKLARLADMF 
AKRPQVQERL TSQIADALVE KLDAQAVAVV IEAEHLCMAM RGIRKPGAVT TTSAVRGGFK 
NNAASRAEVF SLIRGH 

> RXA01515 (1-852, translated) 284 residues 

MNVSSLTIPG RCLVMGIVNV TEDSFSDGGK YIDVDQAIAH AKELVAAGAD MIDVGGESTR 
PGAVRVDASV ERDRVVPVIK ALHDAGIHTS VDTMRASVAQ AAAGAGVSMI NDVSGGLADP 
EMFSVMAEAQ IPVCLMHWRT LQFGDAAGQA DHGGDVVADV HAVLDDLVAR ATAAGVAENQ 
IVLDPGLGFA KSRE DNWRLL QALPEFISGP FPILVGASRK RFLAGVRKDR GLDVTPIDAD 
PATAAVTAVS AHMGAWGVRV HDVPVSRDAV DVAALWRSGG THHG 

> RXA01516 (1-390, translated) 130 residues 

MAORI ELKGL ECFGHHGVFD FEKEQGQPFI VDVTCWMDFD AAGASDDLSD TVDYGALALL 

VAEIVEGPSR DLIETVATES ADAVMAKFDA LHAVEVTIHK PKAPIPRTFA DVAVVARRSR 
KSMAAGRSNA 

> RXA01517 (1-477, translated) 159 residues 

MHAVLSIGSN MDDRYALLNT VIEEFKDEIV AQSAIYSTPP WGIEDQDEFL NAVLVVEVEE 

TPIELLRRGQ KLEEAAERVR VRKWGPRTLD VDIVQIIKDG EEILSEDPEL TLPHPWAWQR 

AFVLIPWLEA EPDAVLHGTT IAEHVDNLDP TDIEGVTKI 

> RXA01521 (1-798, translated) 266 residues 

LSFTHGQGRV FDTVEQIRMF GSALRKTGKP VVLVPLGNGL HAGHIALIRA AKRIPGAVVV 
VAYAGPESDH ARLREELIDA IFPFNPETLW PHGIRVEVTG GPTLTPQGAE VTKVLGLLGI 
TGATDVVLGE KDYELVVLVQ RALNDLHIPV KLHSVPTVRM PDGLAISLRN ISVPEDSRET 
AL S L AAAL T A GAHSAEHGEA WKETVTQVL KAAGVTPDYV EIRGLDLGPA PEIGDARL FA 
AITLGDVQLH DNVGLPLGIG FKNIEG 

> RXA01528 (1-528, translated) 176 residues 

VNQAWQQSRL VTSDETSAGG LVVSGLAEAV NANNEVDLSK IYVALIGRLD RRGRLLWSMP 
KGHVEPGEDK AATAEREVWE ETGIHGEVFT ELGVIDYWFV SEGKRIHKTV HHHLLRYVDG 
DLNDEDPEVT EVAWI PANQL IEHLAFADER KLARQAHDLL PEFALKEKAE GRSTPR 
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> RXA01551 (1-1875, translated) 625 residues 

LKAVPTGARA RAEIALIAAR APFEPVRLAP AKEERNGAMT PTQNEIHPKH SYSPIRKDGL 
EVPETEIRLD DSPSGPNEPF RIYRTRGPET NPKQGLPRLR ESWITARGDV ATYQGRERLL 
I DDGRSAMRR GQASAEWKGQ KPAPLKALPG KRVTQMAYAR AGVITREMEF VALREHVDAE 
FVRSEVARGR AIIPNNVNHP ESEPMIIGRK FLTKINANIG NSAVTSSIEE EVSKLQWATR 
WGADTVMDLS TGDDIHTTRE WIIRNSPVPI GTVPIYQALE KVNGVAADLN WEVFRDTI IE 
QCEQGVDYMT IHAGVLLAYI PLTTRRVTGI VSRGGSIMAG WCLAHHRESF LYEHFDELCE 
I FAQYDVAFS LGDGLRPGSL ADANDAAQFA ELKTIGELTQ RAWEYDVQVM VEGPGHVPLN 
MIQENNELEQ KWAADAPFYT LGPLVTDIAP GYDHITSAIG AAHIAMGGTA MLCYVTPKEH 
LGLPNRDDVK TGVITYKLAA HAADVAKGHP GARAWDDAMS KARFEFRWND QFALSLDPDT 
AIAYHDETLP AEPAKTAHFC SMCGPKFCSM RISQDIRDMF GDQIAELGMP GVGDSSSAVA 
SSGAREGMAE KSREFIAGGA EVYRR 

> RXA01561 (1-930, translated) 310 residues 

MLTLNDVITA QQRTAPHVRR TPLFEADPID GTQIWIKAEF LQKCGVFKTR GAFNRQLAAS 
ENGLLDPTVG IVAASGGNAG LANAFAAASL SVPATVLVPE TAPQVKVDRL KQYGATVQQI 
GSEYAEAFEA AQTFESETGA LFCHAYDQPD IAAGAGVIGL EIVEDLPDVD TIVVAVGGGG 
L Y AG I AAV VA AH D I KVVAVE PSKIPTLHNS LIAGQPVDVN VSGIAADSLG ARQIGREAFD 
IATAHPPIGV LVDDEAIIAA RRHLWDNYRI PAEHGAAAAL ASLTSGAYKP AADEKVAVIV 
CGANTDLTTL 

> RXA01599 (1-1662, translated) 554 residues 

MTSSRKVRPT KHIFVTGGVV SSLGKGLTAA SLGQLLIARG LSVTMQKLDP YLNVDPGTMN 
PFEHGEVFVT EDGAETDLDL GHYERFLDRN LGLNANVTTG KVYSTVIAKE RRGEYLGKTV 
QVIPHITDEI KARILSMGEP DAHGNAPDVV ISEVGGTVGD IESQPFLEAA RQVRHEIGRE 
NCFFIHCSLV PYLATSGELK TKPTQHSVAE LRGIGILPDA LVLRCDREVP QGLKDKIAMM 
CDVDYEGVVS CPDSSSIYNI PDVLYREHLD TFIIRRLGLP FRDVDWSTWH DLLERVNNPR 
HELTVGIVGK YIDLPDAYLS VVEAVRAAGY ANWTRTNIKW ITSDDCETPS GAMKALSGLD 
AIVVPGGFGI RGIEGKIGAI TFAREHKI PL LGLCLGLQCT VIEAARQAGL EQASSTEFDP 
AATQPVIATM EEQKAAVSGE ADLGGTMRLG AY PATLEEGS LVAELYGTTE VSERHRHRYE 
VNNAYRAQIA EGSDLVFSGT SPDGHLVEFV EYPKEVHPYL VATQAHPEYK SRPTHAHPLF 
YGLVKTALEL RVHP 

> RXA01617 (1-615, translated) 205 residues 

ANQIEAATAA HDLDVVKIGM LGTPATIDTV ATALEENSFK HVVLDPVLIC KGQEPGAALD 
TDTALRAKVL PQATVVTPNN FEATTLSGLD KLETIDDLKE AARLIHEQGP QYWVKGGID 
FPGDNAVDVL FDGTDYHVFS EPKIGDERVS GAGCTFAAVI TAELAKGNSA VDAVTTAKRV 
VTRAVKDAVA SNAPFTSVWL AEDNK 

> RXA01657 (1-501, translated) 167 residues 

VIVGVLALQG GVEEHLTALE ALGATTRKVR VPKDLDGLEG IVIPGGESTV LDKLARTFDV 
VEPLANLIRD GLPVFATCAG LIYLAKHLDN PARGQQTLAV VDVVVRRNAF GAQRESFDTT 
VDVSFDGATF PGVQASFIRA PIVTAFGPTV EAIAALNGGE VVGVRQG 

> RXA01660 (1-552, translated) 184 residues 

MSSNSINAEA RAELAELIKE LAVVHGEVTL SSGKKADYYI DVRRATLHAR ASRLIGQLLR 
EATADWDYDA VGGLTLGADP VATAIMHADG RDINAFVVRK EAKKHGMQRR IEGPDLTGKK 
VLVVEDTTTT GNSPLTAVAA LREAGIEVVG VATVVDRATG ADEVIAAEGL PYRSLLGLSD 
LGLN 

> RXA01678 (1-528, translated) 176 residues 

MLKCAVDEAA GGRAQAFVSS GDNIGGSPFQ SSILGDEPTL EALNQMGLDY SAVGNHEFDK 
GYADLSSRVA DLADFDYLGA NVEGENPDLA PYGISHLDGV KVAFVGTVSQ ETPMLVNSEG 
IEGITFTDPL EATNRVADEL VGSGAADVVV ALYHEGITGT EAWSENIDVV FAGHTH 

> RXA01679 (1-1236, translated) 412 residues 

MQSGNYGHAL ADVDFSFNHD TGELTVDDAR MLGVDDINAC ENPDDTIADI VAQAELDAGE 
AGKEVVATID GDFLRASDEG AESGSNYGAE SQLVNMIASA VRWSMSTNTA TTADIGLMNA 
GGLHTDLFSG DVTYAEAFEI QPFSGEDSFV TLKGSVFKDA LDQQWEEGSA RPVAALGVSD 
NVSYTYDINR PIGDRVTSVT IDDTPLDPER DYVVAASLYL QSGNEGMTAL TRGTAPAQTG 
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IVDVQSTIGY LSNNNVTPRT GQAQISITPS GEFNAGETIT LDMAGLRYTQ GDTATEVTVS 
LREEIVSAPI DPQLGEAGFG EAGTATVSLD IPATLSGTQN LVVTTDTGTR ISMPVEIVGA 
EQPAPQPAGS SVLGTGVLSG LLGIVVGILG MVGLVNWIDP SFIQQIQQQI FA 

> RXA01690 (1-1053, translated) 351 residues 

PDRLKEILAA PKFGKFFTDH MVTIDWNESE GWHNAQLVPY APIPMDPATT VFHYGQAIFE 

GIKAYRHSDE TIKTFRPDEN AERMQRSAAR MAMPQLPTED FIKALELLVD ADQDWVPEYG 

GEASLYLRPF MISTEIGLGV SPADAYKFLV IAS PVGAYFT GGIKPVSVWL SEDYVRAAPG 

GTGDAKFAGN YAASLLAQSQ AAEKGCDQVV WLDAIEHKYI EEMGGMNLGF IYRNGDQVKL 

VTPELSGSLL PGITRKSLLQ VARDLGYEVE ERKITTTEWE EDAKSGAMTE AFACGTAAVI 

TPVGTVKSAH GTFEVNNNEV GEITMKLRET LTGIQQGNVE DQNGWLYPLV G 

> RXA01692 (1-750, translated) 250 residues 

MTISQENQPI IQPVSLIGGG PGAWDLITVR GMNRLQEADV ILADHLGPTD ELEKLCDISS 
KTVVDVSKLP YGRQVTQERT NEMLVEYAQQ GLKVVRLKGG DPYVFGRGFE ELEFLGEHGI 
ECEVIPGVTS AVSVPAAAGI PITNRGVVHS FTVVSGHLPP GHPKSLVDWA ALAKSGGTLS 
IIMGVKNAGA IAQALMDGGL DADTPAAVIQ EGTTDAQRSV RCTLGTLGAV MVEEEIKPPA 
VYVIGQVAGL 

> RXA01698 (1-990, translated) 330 residues 

GNTEWDKWTT IMSSDALDME DPDNVAAMSS GRGAKLTRPR PGHADYAGML KYGFDDARNV 
LERSSARETA ARVAAATVAR SFLRETLGVE VLSHVISIGA SEPYTGAEPT FADIQAIDDS 
PVRAFGKDAE ESMIAEIEAA KKAGDTLGGI VEVIVEGLPI GLGSHISGED RLDAQIAAAL 
MGIQAIKGVE IGDGFEEARR RGSEAHDEVF LDDNGVYRNT NRAGGLEGGM TNGETLRVRA 
GMKPISTVPR ALKTIDMENG KAATGIHQRS DVCAVPAAGV VAEAMVTLVL ARAVLQKFGG 
DSLSETKSNI DTYLKNIEER MKFEGLEDGA 

> RXA01699 (1-570, translated) 190 residues 

MERNEVNDQI HLDHQSDDTS ECSCPIVVLV GLPGAGKSTI GRRLARALNT ELVDSDELIE 
RATGKACGAV FSELGEPAFR ELEAIHVAEA LKSSGVVSLG GGSVLTESTR ELLKGQDVVW 
IDVPVEEGIR RTANERSRPV LQAADPAEHY RNLVKVRTPL YEEVATYRLR TNNRSPQQVV 
AAVLHHLEID 

> RXA01712 (1-501, translated) 167 residues 

VKAENYGGVE VSPEIQKQRQ ELGQEAI PPI AVMSGSLNFD VDTRFFLEAE VPPIIITDNS 
DQAKQQRLVD AGAQVIEVET LTAEVGVEKL RSLGYARIDC EGGATLYGQM LAADLVDVWH 
HTIDPTLSGS VERPTVKGGD DAPRRFALEH VFVDDDSTLF LRYKRAK 

> RXA01719 (1-561, translated) 187 residues 

MNI IILAGGE GKRMGGVDKA AVAVDGRTLL DILLSQLDPE DDVVVVSPAI IDGITTVCEE 
PPLGGPVAGI EAGLNSFEHA HEFTAILAVD APYSAAMLPL LQAQIGKADV AVTLAADGWV 
QPLCALWRSG SLEAVIHSLG ETRNRPAKAL LKQAGHIVEV GGDGTEKDYD TVAELEVLGN 
VTLPKAH 

> RXA01720 (1-1209, translated) 403 residues 

VAQQRSVDDY LSILIDSVAP LPPVKTPILG AHPLSHLAED VVATIPIPKF TNSAVDGYAI 
LKEDIHGSGP WTFLVGGDTP AG SAP AS INN GKAIRVMTGG PVPSTNKDMI VVPVELTNAP 
VDHSLPTEIT INELPGERNN IRHAGEHLKE GEIAVAAGTA FDAGTVSTVI SVGHDTVKAH 
PCPRVAVITT GDELNQGNPW GIPNSNGPML VAELKRVGIK DPQHFHSDDS ETALRETLDK 
PAEVADVIIT VGGISAGAFD VVKAVGTKTG GFEFFPIAMK PGKPQGHGQW GDAKVVCLPG 
NPVAAWVSFR LFVVPVIERL GGGKRLAS I S ELPVVALRSN RALKAREGPV LAIPVAIDWE 
KRMANSQAHR SHMVGALAGS GGIALVTSSI AEDGLVDVVL GRM 

> RXA01746 (1-753, translated) 251 residues 

MTAPRDPFFP ADLSIRASAE PIEIQRLGLI DYQEAWDYQA ELATRRANDE I PDQLLILEH 
PSVYTAGKRT QPEDLPTNGL PVINADRGGR ITWHGPGQLV IYPIIKLADP I DVVDYVRRL 
EEALIQVVGD MGVAGAGRID GRSGVWVPAH DGWVDSKVAA IGIRITRGVA MHGVAINCNN 
TLDFYEHIIP CGI ADAGES T LSRELKRDVS VEELVEPSIR ALDDALAGRL VVSDHSFGSA 
PDPTKNLPKR G 

> RXA01747 {1-1044, translated) 348 residues 
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VTIAPEGRRL LRVEARNSET PIETKPRWIR NQVKNGPEYQ DMKERVAGAS LHTVCQEAGC 
PNIHECWESR EATFLIGGAN CSRRCDFCMI NSARPEPLDR GEPLRVAESV REMQLNYSTI 
TGVTRDDLDD EGAWLYSEVV RKIHELNPHT GVENLVPDFS GKKDLLQEVF ESRPEVFAHN 
VETVPRIFKR IRPAFRYERS LDVIRQARDF GLVTKSNLIL GMGETKEEIT EALQDLHDAG 
CDIITITQYL RPGPLFHPIE RWVKPEEFLE HADAAKEMGF AAVMSGPLVR SSYRAGRLYA 
QAMEFRGEEI PAHLAHLKDT SGGSTAQEAS TLLERYGASE DTPVVSFN 

> RXA01757 (1-801, translated) 267 residues 

MPTASPIYDV VVVGAGISGL IATQLLDRAG LNIKCFEACS RVGGRAVSVQ QSDLFLDLGA 
TWFWLNEPLV QQLVNNLGLG TFPQAIEGDA LFETLVDAPS RLRGNPIDAA SGRFQAGASS 
LALGLAAQLK PGVLELGDPV HSLSEEDGEI VVKSSKQIVR AKHVIIAVPP ALAAELIGFT 
LDLPADVRKA AHPQHIAVMN WAKEKYTLPT QAASAGGFGH ELFQQPLGHG RIHWASTEVA 
TEFGGHLEGA VRAGIQAALQ TGFNLKS 

> RXA01807 {1-792, translated) 264 residues 

MPSAGEEILE QRAQLEFDQR RADVVM1GSQ VVYGSVGLSA AIPVMHNEGL RVVAVPTVVL 
SSMPRYASSH RQPMSDQWLA DALQDLVDLG 1IDEVSTIST GYFTSASQVR VVAAWLQKIR 
ETHPHVRIVV DPIMGDSDVG IYVADEIATA ICQDLCPLAT GI I PNAFELS HMVGSGDPRS 
LLGPFGEWII ITSATETVGT TVTRIVTRDS VQEIASATVD TTAKGAGDVY AAALIAALHK 
DFSLIDAASH ASNTVCAGLQ TKAL 

> RXA01821 (1-378, translated) 126 residues 

RNSQGKWCPS TRSPKNTSIE DNGDHVVIQA GEETTIVDRV IVTTGSWTSE LVPSIAPLLE 
VRRLVLTWFL PNNPVDFQPE NLPCFIRDRD GFHVFGAPCV DGYSIKIAGL DEWGVPLSLD 
PPMCPR 

> RXA01835 (1-531, translated) 177 residues 

MNTAAWAHRH HVRKGGGIPY VSHLYSVMYL LASVTNDEDV LIAGLLHDTL EDVPEEYNSA 
QLEADFGPRV RELVEELTKQ PLKSWKARAD AYLLHLSAGA SLEAVLISTA DKLHNLMSIL 
DDLEIHGEDL WQRFNAGKEQ QIWWYSEVYQ ISLQRLGFNE LNKQLGLCVE KLLKQSA 

> RXA01850 (1-1347, translated) 449 residues 

MAISVVDLFS IGIGPSSSHT VGPMRAALTY ISEFPSSHVD ITLHGSLAAT GKGHCTDRAV 

LLGLVGWEPT IVPIDAAPSP GAPIPAKGSV NGPKGTVSYS LTFDPHPLPE HPNAVTFKGS 

TTRTYLSVGG GFIMTLEDFR KLDDIGSGVS TIHPEAEVPC PFQKSSQLLA YGRDFAEVMK 

DNERLIHGDL GTVDAHLDRV WQIMQECVAQ GIATPGILPG GLNVQRRAPQ VHALISNGDT 

CELGADLDAV EWVNLYALAV NEENAAGGRV VTAPTNGAAG I I PAVMH YAR DFLTGFGAEQ 

ARTFLYTAGA VGIIIKENAS ISGAEVGCQG EVGSASAMAA AGLCAVLGGS PQQVENAAEI 

ALEHNLGLTC DPVGGLVQIP CIERNAIAAM KSINAARLAR IGDGNNRVSL DDVVVTMAAT 

GRDMLTKYKE TSLGGLATTL GFPVSMTEC 

> RXA01878 (1-879, translated) 293 residues 

MEEPSGAQLL GPVEIRALAE KLDVTPTKKL GQNFVHDPNT VRR I VAAAEL TPNDHVVEVG 

PGLGSLTLAL VESAASVTAV EIDPRLAAEL PETFQWRAPA LAHKLSIVLK DALKVQQSDM 

AVQPTALVAN LPYNVSVPVL LHMMEEFPT1 NKVLVMVQAE VADRLAADPG SKIYGVPSVK 

ASFYGPVTRA GSIGKNVFWP APKIESGLVK IVREDTAWKQ DDETRKKVWP IIDAAFLQRR 

KTLRAALSGH YGSGQAAEEA LRAADIDPTL RGEKL DVTDY VRLAGVLQQK DEK 

> RXA01892 (1-729, translated) 243 residues 

VTTSSEQPRT GYKRVMLKLE GEMFGGGKVG VDPDVVDNVA RQIAEVAKTG AEIAVVIGGG 

NFFRGAELQQ RGMDRARSDY MGMLGTVMNC LALQDFLGQH GVECRVQTAI NMAQVAEPYL 

PLRAERHLEK GRVVIFGAGM GMPYFSTDTT AAQRALEIGC DVLLMAKAVD GVYSDDPRTN 

PDAELFTEIT PKEVIEKGLK VADATAFSLC MDNKMP I LVF NLLTEGNIAR AISGERIGTL 
VES 

> RXA01894 (1-855, translated) 285 residues 

MPKPKNNAGR DLKAAIAVGI GLGVLVLLGI VLSPWGWYIL VAGFMAAATW EVGSRLKEGG 

YHLPLPIMII GGQAIIWLSW PFGTMGILAS FVATVLVLMY FRIFYNGTEK EARNYLRDTS 

VGIFVLTWIP LFGSFAAMLS LMQNNSIPGT YFILTFMLCV IASDVGGYIA GVFFGSHPMA 

PLVSPKKSWE GFAGSIVLGS VTGALSVHFL LDHHWWMGVI LGCALVVCAT LGDLVESQFK 

RDLGIKDMSN LLPGHGGLMD RLDGMLPAAM VTWLILSVIS SSYPS 
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> RXA01920 (1-414, translated) 138 residues 

ADVIRLIIRD EAVHGYYIGY KYQKAVAKET PERQEELKEY TFDLLYDLYD NETQYSEDLY 
DDLGWTEDVK RFLRYNANKA LNNLGYEGLF PADETKVSPN ILSALSPNAD ENHDFFSGSG 
SSYVIGKAEN TEDDDWDF 

> RXA01928 (1-837, translated) 279 residues 

MQVATTKQAL IDALLHHKSV GLVPTMGALH SGHASLVKAA RAENDTVVAS IFVNPLQFEA 
LGDCDDYRNY PRQLDADLAL LEEAGVDIVF APDVEEMYPG GLPLVWARTG SIGTKLEGAS 
RPGHFDGVAT VVAKLFNLVR PDRAYFGQKD AQQVAVIRRL VADLDIPVEI RPVPIIRGAD 
GLAESSRNQR LSADQRAQAL VLPQVLSGLQ RRKAAGEALD IQGARDTLAS ADGVRLDHLE 
IVDPATLEPL EIDGLLTQPA LVVGAIFVGP VRLIDNIEL 

> RXA01929 (1-807, translated) 269 residues 

MSGIDAKKIR TRHFREAKVN GQKVSVLTSY DAL SARI FDE AGVDMLLVGD SAANVVLGRD 
TTLSITLDEM IVLAKAVTIA TKRALVVVDL PFGTYEVSPN QAVESAIRVM RETGAAAVKI 
EGGVEIAQTI RRIVDAGIPV VGHIGYTPQS EHSLGGHVVQ GRGASSGKLI AD ARAL EQ AG 
AFAVVLEMVP AEAARE VTE D LS ITT I GIGA GNGTDGQVLV WQDAFGLNRG KKPRFVREYA 
TLGDSLHDAA QAYIADIHAG TFPGEAESF 

> RXA01940 (1-579, translated) 193 residues 

RVTLVSTGPL TNIALAVRKE PRIAERVKEV VLMGGGYHVG NWTAVAEFNI KIDPEAAHIV 
FNEKWPLTMV GLDLTHQALA TPEIEAKFNE LGTDVADFVV ALFDAFRKNY QDAQGFDNPP 
VHDPCAVAYL VDPTVFTTRK APLDVELYGA LTTGMTVADF RAPAPADCTT QVAVDLDFDK 
FWNMVIDAVK RIG 

> RXA01970 (1-1206, translated) 402 residues 

PEPVRIAIAE ALGLMCAEEV QASRALPGFA QAAIDGYAVR AVDVGGEKSF SQQLPVAPPE 
KSLPVVGEVA AGSQQPLRLQ PKQAVMVHTG APLPMLADAV LPMAWSDRGR KRVTAQRPVR 
SGEFVRKEGD DIQPGDIAVS AGAVLGPAQI GLLAAVGRSK VLVYPRPRMS VISVGAELVD 
IDRQPGLGQV YDVNSYSLAA AGREAGADVY RYGIAAGEPR RIKEI IESQM LRSEIIVITG 
AVGGAGSAGV RQVLNELGDI DTERVAMHPG SVQGFGLLGE NKIPCFLLPS NPVASLVIFE 
TFVRPVVRMS LGKSNAARRV VRARALNHVV SVAGRKGFIR SRLMRDAETQ DYLVEALGGA 
TGAPSHLLAG LSEANGMIRI PEDVTEIRPG DVVDVIFLAQ GR 

> RXA02022 (1-1107, translated) 369 residues 

VNSELKPGLD LLGDPIVLTQ RLVDIPSPSG QEKQIADEIE DALRNLNLPG VEVFRFNNNV 
LARTNRGLAS RVMLAGHIDT VPIADNLPSR VEDGIMYGCG TVDMKSGLAV YLHTFATLAT 
STELKHDLTL IAYECEEVAD HLNGLGHIRD EHPEWLAADL ALLGEPTGGW IEAGCQGNLR 
IKVTAHGVRA HSARSWLGDN AMHKLSPIIS KVAAYKAAEV NIDGLTYREG LNIVFCESGV 
ANN VI PDLAW MNLNFRFAPN RDLNEAIEHV VETLELDGQD GIEWAVEDGA GGALPGLGQQ 
VTSGLIDAVG REKIRAKFGW TDVSRFSAMG IPALNFGAGD PSFAHKRDEQ CPVEQITDVA 
AILKQYLSE 

> RXA02024 (1-759, translated) 253 residues 

MSSLPVIMAI VNRTPDSFYD KGATFEDTAA LNRAAEVIEQ GAGIVDIGGV KAGPGDFVSA 
EEEIDRVVPI IAAVRERFPD IDISVDTWRA SVADVAVAHG ATLINDTWAG HDHELVQVAG 
QHKVGYVCSH TGGVIPRTRP YRVHFDDIVA DVITETTKLA EQAVRAGVPE ERVFIDPTHD 
FGKNTFHGLE LLRRIDEVVA TGWPVLMALS NKDFIGETLE RGVDKRVAGT LAATAWAAAR 
GVAAFRVHEV AET 

> RXA02027 (1-495, translated) 165 residues 

MSQTKQELRT KLREARTNMD EASRTRENAA IIANVSYYIR SKQPKRIAAY VPVRTEPGGR 
LLLDALHAET SALILPVSLE DRRL DWALYE GPTSLVPGAF GIQEPGGTRL GPEALNFCDL 
VIAPALACTP SGIRLGKGGG FYDRALATGV KADVITLLFN GEIRD 

> RXA02031 (1-474, translated) 158 residues 

MTEEREILTY EMFGTAMREL AQEI IDDYQP DCVLSIARGG LLIGGALGYA LGIKNVSVIN 
VEFYTDIGEH LEEPMMLPPT PKAVDLSGMR VLVADDVADT GKTLELVRDF LGDQVVEVRT 
AVIYHKPNSV FKPEYVWRET DKWINFPWST LPPVEPSK 
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> RXA02072 (1-1341, translated) 447 residues 

MTVDEQVSNY YDMLLKRNAG EPEFHQAVAE VLESLKIVLE KDPHYADYGL IQRLCEPERQ 
LIFRVPWVDD QGQVHVNRGF RVQFNSALGP YKGGLRFHPS VNLGIVKFLG FEQIFKNSLT 
GLPIGGGKGG SDFDPKGKSD LEIMRFCQSF MTELHRHIGE YRDVPAGNIG VGGHEIGYLF 
GHYRRMANQH ESGVLTGKGL TWGGSLVRTE ATGYGCVYFV SEMIKAKGES ISGQKIIVSG 
SGNVATYAIE KAQELGATVI GFSDSSGWVH TPNGVDVAKL REIKEVRRAR VSVYADEVEG 
ATYHTDGSIW DLKCDIALPC ATQNELNGEN AKTLADNGCR FVAEGANMPS TPEAVEVFRE 
RDIRFGPGKA ANAGGVATSA LEMQQNASRD SWSFEYTDER LQVIMKNIFK TCAETAAEYG 
HENDYVVGAN IAGFKKVADA MLAQGVI 

> RXA02085 (1-1800, translated) 600 residues 

MTSNFSSTVA GLPRIGAKRE LKFALEGYWN GSIEGRELAQ TARQLVNTAS DSLSGLDSVP 
FAGRSYYDAM LDTAAILGVL PERFDDIADH ENDGLPLWID RYFGAARGTE TLPAQAMTKW 
FDTNYHYLVP ELSADTRFVL DASALIEDLR CQQVRGVNAR PVLVGPLTFL SLARTTDGSN 
PL DHL PAL FE VYERLIKSFD TEWVQIDEPA LVTDVAPEVL EQVRAGYTTL AKRDGVFVNT 
YFGSGDQALN TLAGIGLGA1 GVDLVTHGVT ELAAWKGEEL LVAGIVDGRN IWRTDLCAAL 
AS LKRLAARG PIAVSTSCSL LHVPYTLEAE NIEPEVRDWL AFGSEKITEV KLLADALAGN 
IDAAAFDAAS AAIASRRTSP RTAPITQELP GRSRGSFDTR VTLQEKSLEL PALPTTTIGS 
FPQTPSIRSA RARLRKESIT LEQYEEAMRE EIDLVIAKQE ELGLDVLVHG EPERNDMVQY 
FSELLDGFLS TANGWVQSYG SRCVRPPVLF GNVSRPAPMT VKWFQYAQSL TQKHVKGMLT 
GPVTILAWSF VRDDQPLATT ADQVALALRD EINDLIEAGA KIIQVDEPAI RELLPATRRR 

> RXA02086 (1-480, translated) 160 residues 

MSLRFVNCCP LRDVDKPAYL QWSVDSFRLA TAGAPDDVQI HTHMCYSEFN EVISSVIALD 

ADVTTIEAAR SDMQVLAALK SSGFELGVGP GVWDIHSPRV PSAQKVDGLL EAALQSVDPR 

QLWVNPDCGL KTRGWPEVEA SLKVLVESAK QAREKIGATI 

> RXA02093 (1-804, translated) 268 residues 

MVNYVDRETT LCISLAARPS NHGVRFHNWL YAELGLNYLY KAVAPADITA AVAGIRGLNI 
RGAGVSMPYK SDVIPLIDEL HPSAERIRSV NTIVNNDGHL VGYNTDYTAV YHLLEEHRVN 
PNARVAIKGS GGMANAVVAA LAEYGLSGTV VARNHTTGSA LASRYGWEYS ATVPEDAKIL 
VNVTPMGMNG PDQDVVSFGE DEVDRADVIF DCVAFPVETP LIKLAKEKGK QTIDGGEVAA 
LQAAEQFHLY TGVLPTNDQI IAAEEFSK 

> RXA02106 (1-1056, translated) 352 residues 

MNNHFELKVP GGKLVVVDVT TDLDSIADVK ISGDFFLEPD EAFFALGRAL QGASVGDNTD 

RLQAKLDAAL AEYDDVELHG FSTADIALAV RRAVTGAQDF TDYEWEILHP GVLPTPLNVA 

LDELLLDQVA SGQRGPTMRI WDWDDRAT V I GSFQSYVNEI NQEGVNEHGV TVVRRMSGGG 

AMFMEGGNCI TYSLYAPESL VAGLSYEQSY EYLDRWVIAA LKTHDVDAWY VPINDITSTG 

GKI GGAAQKR RSGAVLHHVT MSYDIDADMM TQVLRIGKVK ISDKGLRSAK KRVDPLRRQT 

GASREQIIDT LKSTFSARYG AQEVELSDED FAAGHDLVKT KYATEEWTKR VQ 

> RXA02111 (1-1284, translated) 428 residues 

MTTSITPSVN LALKNANSCN SELKDGPWFL DQPGMPDVYG PGASQNDPIP AHAPRQQVLP 
EEYQRASDDE LHRRIREAKD TLGDKVVILG HFYQRDEVIQ HADFVGDSFQ LARAAKTRPE 
AEAIVFCGVH FMAETADLLS TDEQSVILPN LAAGCSMADM ADLDSVEDCW EQLTSI YGDD 
TLIPVTYMNS SAALKGFVGE HGGIVCTSSN ARSVLEWAFE RGQRVLFFPD QHLGRNTAKA 
MGIGIDQMPL WNPNKPLGGN TVSELENAKV LLWHGFCSVH KRFTVEQINK ARAEYPDVHV 
IVHPESPMPV VDAADSSGST DFIVKAIQAA PAGSTFAIGT EINLVQRLAA QYPQHTIFCL 
DPVICPCSTM YRIHPGYLAW ALEELVAGNV INQISVSESV AAPARVALER MLSVVPAAPV 
TPSSSKDA 

> RXA02112 (1-837, translated) 279 residues 

MTTHIDRIVG AALSEDAPWG DITSDTFIPG SAQLSAKVVA REPGVFSGQA LLDASFRLVD 
PRINASLKVA DGDSFETGDI LGTITGSARS ILRSERIALN FIQRTSGIAT LTSCYVAEVK 
GTKARIVDTR KTTPGLRIIE RQAVRDGGGF NHRATLSDAV MVKDNHLAAI ASQGLSITEA 
LSNMKAKLPH TTHVEVEVDH IEQIEPVLAA GVDTIMLDNF TIDQLIEGVD LIGGRALVEA 
SGGVNLNTAG KIASTGVDVI SVGALTHSVH ALDLGLDIF 

> RXA02134 (1-921, translated) 307 residues 

MSGKAGFTPE DPEDSDNRHG NPLFEGI FTA LNWMTVLPVP GASVFDRTTG ARVMASLPFV 
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GFVFGMFTAI IMWAIGPISG VI HVDGLLVA VLIVAFWELL NRFMHLDGLA DVSDALGSYA 
APPRAREILA DPRTGLFGLA TAMLSVLLQV AAVASLVDST VWWMICFIPV LGRIAGQVTA 
LKNHNAFSPT GFGALVIGTV KFWWIALWLL VTAALAFWCA ELISPLSPLT SVNTPFVAGP 
FPAAINPAWL GGWVAITAVV ACVFAALFSR RLSRSFGGLN GDCIGACIHL GASISAVMFA 
VVANAMV 

> RXA02135 (1-1074, translated) 358 residues 

MVPAELFARV EFPDHKILAQ TKDFHDSLTK PPGSLGKLEQ IGCFISACQG QIPPRPLNNS 
KIVVFAGDHG VATKGVSAYP SSVSLQMAEN ITNGGAAINV IARTTGTSVR LIDTSLDHEA 
WGDERVSRSC GSIDVEDAMT QEQVERALKI GKRIADQEVD AGADILIPGD LGIGNTTTAA 
ALVGTFTLAE PVVVVGRGTG IDDEAWKLKV SAIRDAMFRA RDLRQDPIAI ARKISSPDLA 
AMAAFIAQAA VRRTPVLLDG VVVTAAALLA NKLAPGARRW FIAGHRSTEP AHSVALNALA 
LDPILELGMS LGEGSGAATA LPLVKIAVDL MNDMSTFSSA GVDGPLNASS EAPEQNTE 

> RXA02136 (1-522, translated) 174 residues 

MRTLVLGGAR SGKSAFAESL VGSGPVLYVA TARPSGDDPE FAERIAVHAE RRPTSWVLDE 
EGDVDKLLAS PPAMPVLVDD LGTWLTHATD ACDGWEASSA QLEAKMDLLI DAILHFQGED 
LVIVSPEVGM GIVPEYKSGR LFRDRIGTLN QRVAAICERV VFVVAGLPLE LKTF 

> RXA02139 (1-1839, translated) 613 residues 

MRHRGPDDAG TWHDADAAFG FNRLSI IDIA HSHQPLRWGP ADEPDRYAMT FNGEI YNYVE 
LRKELSDLGY AFNTSGDGEP IVVGFHHWGE SVVEHLRGMF GIAIWDTKEK SLFLARDQFG 
IKPLFYATTE HGTVFSSEKK TILEMAEEMN LDLGLDKRTI EHYVDLQYVP EPDTLHAQIS 
RLESGCTATV RPGGKLEQKR YFKPQFPVQK VVKGKEQDLF DRIAQVLEDS VEKHMRADVT 
VGSFLFGGID STAIAALAKR HNPDLLTFTT GFEREGYSEV DVAAESAAAI GAEHIVKIVS 
PEEYANAIPK IMWYLDDPVA DPSLVPLYFV AAEARKHVKV VLSGEGADEL FGGYTI YKEP 
LSLAPFEKIP SPLRKGLGKL SKVLPDGMKG KSLLERGSMT MEERYYGNAR SFNFEQMQRV 
IPWAKREWDH REVTAPIYAQ SRNFDPVARM QHLDLFTWMR GDILVKADKI NMANSLELRV 
PFLDKEVFKV AETIPYDLKI ANGTTKYALR RALEQIVPPH VLHRKKLGFP VPMRHWLAGD 
ELFGWAQDTI KESGTEDIFN KQAVLDMLNE HRDGVSDHSR RLWTVLSFMV WHGI FVENRI 
DPQIEDRSYP VEL 

> RXA02153 (1-780, translated) 260 residues 

MIMHNVYGVT MTIKVAIAGA SGYAGGEILR LLLGH PAY AS GELEIGALTA ASTAGSTLGE 
LMPHIPQLAD RVIQDTTAET LAGHDVVFLG LPHGFSAEIA LQLGPDVTVI DCAADFRLQN 
AADWEKFYGS EHQGTWPYGI PEMPGHREAL RGAKRVAVPG CFPTGATLAL LPAVQAGL1E 
PDVSVVSITG VS GAGKKAS V ALLGSETMGS LKAYNTSGKH RHTPEIAQNL GEVSDKPVKV 
SFTPVLAPLP REFSPLQPHL 

> RXA02154 (1-291, translated) 97 residues 

LKEGVTAEQA RAVYEEFYAQ ETFVHVLPEG AQPQTQAVLG SNMCHVQVEI DEEAGKVLVT 
SAIDNLTKGT AGAAVQCMNL SVGFDEAAGL PQVGVAP 

> RXA02155 (1-1164, translated) 388 residues 

MAEKGITAPK GFVASATTAG IKASGNPDMA LVVNQGPEFS AAAVFTRNRV FAAPVKVSRE 
NVADGQIRAV LYNAGNANAC NGLQGEKDAR ESVSHLAQNL GLEDSDIGVC STGLIGELLP 
MDKLNAGIDQ LTAEGALGDN GAAAAKAIMT TDTVDKETVV FADGWTVGGM GKGVGMMAPS 
LATMLVCLTT DASVTQEMAQ IALANATAVT FDTLDIDGST STNDTVFLLA SGASGITPTQ 
DELNDAVYAA CSDIAAKLQA DAEGVTKRVA VTVVGTTNNE QAINAARTVA RDNLFKCAMF 
GSDPNWGRVL AAVGMADADM EPEKISVFFN GQAVCLDSTG APGAREVDLS GADIDVRIDL 
GTSGEGQATV RTTDLSFSYV EINSAYSS 

> RXA02156 (1-951, translated) 317 residues 

MNDLIKDLGS EVRANVLAEA LPWLQHFRDK IVWKYGGNA MVDDDLKAAF AADMVFLRTV 
GAKPVVVHGG GPQISEMLNR VGLQGEFKGG FRVTTPEVMD IVRMVLFGQV GRDLVGLINS 
HGPYAVGTSG EDAGLFTAQK RMVNIDGVPT DIGLVGDI IN VDASSLMDII EAGRIPVVST 
IAPGEDGQIY NINADTAAGA LAAAIGAERL LVLTNVEGLY TDWPDKSSLV SKIKATELEA 
ILPGLDSGMI PKMESCLNAV RGGVSAAHVI DGRIAHSVLL ELLTMGGIGT MVLPDVFDRE 
NYPEGTVFRK DDKDGEL 

> RXA02157 (1-1173, translated) 391 residues 
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MSTLETWPQV IINTYGTPPV ELVSGKGATV TDDQGNVYID 
VTNQIGQLGH VSNLFASRPV VEVAEELIKR FSLDDATLAA 
ARLTGRSRIL AAVHGFHGRT MGSLALTGQP DKREAFLPMP 
NPTDVAAIFL EPIQGETGVV PAPEGFLKAV RELCDEYGIL 
HDGVVPDVVT MAKGLGGGLP IGACLATGRA AELMTPGKHG 
DDAFCAEVAR KGELFKELLA KVDGVVDVRG RGLMLGVVLE 
PADNIIRLTP PLVITDEEIA DAVKAIAETI A 

> RXA02158 (1-957, translated) 319 residues 
MTSQPQVRHF LADDDLTPAE QAEVLTLAAK LKAAPFSERP 
SFDAGIAHLG GHAIVVDSGS SQMGKGESLQ DTAAVLSRYV 
TVPLVNSLSD DLHPCQILAD LQTIVENLSP EEGPAGLKGK 
ATAGMDISII APEGFQPRAE FVERAEKRGQ ETGAKVVVTD 
MENDGIDRTT PFVPYQVNDE VMAKANDGAI FLHCLPAYRG 
NRLHAQKALL VWLLANQPR 

> RXA02159 (1-513, translated) 171 residues 
MSLGSTPSTP ENLNPVTRTA RQALILQILD KQKVTSQVQL SELLLDEGID ITQATLSRDL 
DELGARKVRP DGGRAYYAVG PVDSIAREDL RGPSEKLRRM LDELLVSTDH SGNIAMLRTP 
PGAAQYLASF IDRVGLKEVV GTIAGDDTVF VLARDPLTGK ELGELLSGRT T 

> RXA02160 (1-1203, translated) 401 residues 

MTNRIVLAYS GGLDTTVAIP YLKKMIDGEV IAVSLDLGQG GENMDNVRQR ALDAGAAES1 
VVDAKDEFAE EYCLPTIKAN GMYMKQYPLV SAISRPLIVK HLVEAGKQFN GTHVAHGCTG 
KGNDQVRFEV GFMDTDPNLE IIAPARDFAW TRDKAIAFAE ENNVPIEQSV KSPFSIDQNV 
WGRAIETGYL EDLWNAPTKD I YAYTEDPAL GNAPDEVIIS FEGGKPVSID GRPVSVLQAI 
EELNRRAGAQ GVGRLDMVED RLVG1KSREI YEAPGAIALI KAHEALEDVT IERELARYKR 
GVDARWAEEV YDGLWFGPLK RSLDAFIDST QEHVTGDIRM VLHAGSITIN GRRSSHSLYD 
FNLATYDTGD TFDQTLAKGF VQLHGLSSKI ANKRDREAGN N 

> RXA02161 (1-783, translated) 261 residues 

MEQHGTNEGA LWGGRFSGGP SEAMFALSVS THFDWVLAPY DVLASKAHAK VLHQADLLSD 

EDLATMLAGL DQLGKDVADG TFGPLPSDED VHGAMERGVI DRVGPEVGGR LRAGRSRNDQ 

VAT L FRMWVR DAVRDIALGT TELVDALSAQ AKAHAGAIMP GKTHFQAAQP VLLAHQLLAH 

AQPLLRDIDR I RDLDKRLAV SPYGSGALAG SSLKLNPEAI AEELGFDSAA DNSIDATSSR 
DFASETAFVL AQLAXGYVPL G 

> RXA02162 (1-663, translated) 221 residues 

MSRLAEEIIA WCTPEFGYIT LSDSWSTGSS IMPQKKNPDV AELTRGKSGR LIGNLTGLLA 

TLKAQPLAYN RDLQEDKEPI VDSVAQLNLL LPAMTGLVST LTFNTERMRE LAPAGFTLAT 

DLAEWMVRQG VPFREAHEAS GACVRIAESR GVDLIDLTDE ELSGVDARLT PEVREVLTID 
GAVASRATRG GTAGVRVAEQ RARVDAASTA HAEWARAGVR R 

> RXA02176 (1-1128, translated) 376 residues 

MTDFPTLPSE FIPGDGRFGC GPSKVRPEQI QAIVDGSASV IGTSHRQPAV KNVVGSIREG 
LSDLFSLPEG YEI ILSLGGA TAFWDAATFG LIEKKSGHLS FGEFSSKFAK ASKLAPWLDE 
PEIVTAETGD SPAPQAFEGA DVIAWAHNET STGAMVPVLR PEGSEGSLVA IDATSGAGGL 
PVDIKNSDVY YFSPQKCFAS DGGLWLAAMS PAALERIEKI NASDRFI PEF LNLQTAVDNS 
LKNQTYNTPA VATLLMLDNQ VKWMNSNGGL DGMVART T AS SSALYNWAEA REEASPYVAD 
AAKRSLVVGT IDFDDSIDAA VIAKILRANG ILDTEPYRKL GRNQLRIGMF PAIDSTDVEK 
LTGAIDFILD GGFARK 

> RXA02189 (1-738, translated) 246 residues 

VDAADYHERH PSYLGTDSAH GEFYWCPEML HEKDVRLLGT PAALSGKKIL EIGCGSAPCA 
RWLANDVPNA FVTAFDISSQ MLKYAGHDHN VHLVQ ADAMS LPYADSSFDV VFSVFGAIPF 
VEDSAALMKE IARVLKPGGR LIFSITHPMR WIFLDDPGPA GLTAITSYFD QRGYVEEDEE 
TGALSYAEQH RTMGARINEL IDASLHLDHL IEPEWPDELE ENWGQWSPLR GKLFPGTAIF 
LATYRP 

> RXA02193 (1-1578, translated) 526 residues 

MSKTSNKSSA DSKNDAKAED IVNGENQIAT NESQSSDSAA VSERVVEPKT TVQKKFRIES 



LLAGIAVNAL 
QTRVFFCNSG 
SGVEFYPYGD 
MITDEVQTGV 
TTFGGNPVAC 
RDVAKQAVLD 



GHAHPAIIEA 
AEANEAAFKI 
TDYLRKMVET 
GRTGDFFAHQ 
AAAKAVLSVV 
GFKHGVILNA 



LEGPKSVAVL 
EAIVWRTYAH 
KAVYLGDGDN 
SLDEVAGADV 
KEVAASVIDG 



FDKTSTRTRF 
SNFHAMAETS 
NMANSYMIGF 
VITDTWVSMG 
PASKVFDEAE 
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DLLGELQIPS HAYYGVHTLR AVDNFQISRT TINHVPDFIR GMVQVKKAAA LANRRLHTLP 
AQKAEAIVWA CDQILIEERC MDQFPIDVFQ GGAGTSLNMN TNEVVANLAL EFLGHEKGEY 
HILHPMDDVN MSQSTNDSYP TGFRLGIYAG LQTLIAEIDE LQVAFRHKGN EFVDIIKMGR 
TQLQDAVPMS LGEEFRAFAH NLAEEQTVLR EAANRLLEVN LGATAIGTGV NTPAGYRHQV 
VAALSEVTGL ELKSARDLIE ATSDTGAYVH AHSAIKRAAM KLSKICNDLR LLSSGPRAGL 
NEINLPPRQA GSSIMPAKVN PVIPEVVNQV CFKVFGNDLT VTMAAEAGQL QLNVMEPVIG 
ESLFQSLRIL GNAAKTLREK CVVGITANAD VCRAYVDNSI GIITYLNPFL GHDIGDQIGK 
EAAETGRPVR ELILEKKLMD EKTLEAVLSK ENLMHPMFRG RLYLEN 

> RXA02194 (1-843, translated) 281 residues 

MLKIAVPNKG SLSERAMEIL AE AG Y AG RG D SKSLNVFDEA NNVEFFFLRP KDIAI YVAGG 

QLDLGITGRD LARDSQADVH EVLSLGFGSS TFRYAAPADE EWSIEKLDGK RIATSYPNLV 

RDDLAARGLS AEVLRLDGAV EVSIKLGVAD AIADWSTGR TLRQQGLAPF GEVLCTSEAV 

IVGRKDEKVT PEQQILLRRI QGILHAQNFL MLDYNVDRDN LDAATAVTPG LSGPTVSPLA 
RDNWVAVRAM VPRRSANAIM DKLAGLGAEA ILASEIRIAR I 

> RXA02195 (1-270, translated) 90 residues 

MYRVKTFDSL YEELLNRAQT RPEGSGTVAA LDKGIHHLGK KVIEEAGEVW IAAEYETDEE 
LAGEISQLIY WTQVIMVARG LKPEDIYKNL 

> RXA02197 (1-528, translated) 176 residues 

AERMRFSFPR QQRGRFLCIA DFIRPREQAV KDGQVDVMPF QLVTMGNPIA DFANELFAAN 
EYREYLEVHG IGVQLTEALA EYWHSRVRSE LKLNDGGSVA DFDPEDKTKF FDLDYRGARF 
SFGYGSCPDL EDRAKLVELL EPGRIGVELS EELQLHPEQS TDAFVLYHPE AKYFNV 

> RXA02198 (1-2478, translated) 826 residues 

MSTSVTSPAH NNAHSSEFLD ALANHVLIGD GAMGTQLQGF DLDVEKDFLD LEGCNEILND 
TRPDVLRQIH RAY FE AGADL VETNTFGCNL PNLADYDIAD RCRELAYKGT AVAREVADEM 
GPGRNGMRRF VVGSLGPGTK LPSLGHAPYA DLRGHYKEAA LGIIDGGGDA FLIETAQDLL 
QVKAAVHGVQ DAMAELDTFL PIICHVTVET TGTMLMGSEI GAALTALQPL GIDMIGLNCA 
TGPDEMSEHL RYLSKHADIP VSVMPNAGLP VLGKNGAEYP LEAEDLAQAL AGFVSEYGLS 
MVGGCCGTTP E H I RAVRDAV VGVPEQETST LTKIPAGPVE QASREVEKED SVASLYTSVP 
LSQETGISMI GERTNSNGSK AFREAMLSGD WEKCVDIAKQ QTRDGAHMLD LCVDYVGRDG 
TADMATLAAL LATSSTLPIM IDSTEPEVIR TGLEHLGGRS IVNSVNFEDG DGPESRYQRI 
MKLVKQHGAA VVALTIDEEG QARTAEHKVR IAKRLIDDIT GSYGLDIKDI VVDCLTFPIS 
TGQEETRRDG IETIEAIREL KKLYPEIHTT LGLSNISFGL NPAARQVLNS VFLNECIEAG 
LDSAIAHSSK ILPMNRIDDR QREVALDMVY DRRTEDYDPL QEFMQLFEGV SAADAKDARA 
EQLAAMPLFE RLAQRIIDGD KNGLEDDLEA GMKEKSPIAI INEDLLNGMK TVGELFGSGQ 
MQLPFVLQSA E T MKT AVAY L EPFMEEEAEA TGSAQAEGKG KIVVATVKGD VHDIGKNLVD 
IILSNNGYDV VNLGIKQPLS AMLEAAEEHK ADVIGMSGLL VKSTVV 

> RXA02208 (1-1002, translated) 334 residues 

LGVVDGVAPL NRTMEKIIAV HDDSLSQEVF GVTFPRPLGL AAGFDKNASM ADAWGAVGFG 
YAELGTVTAF PQPGNPTPRL FRL PADKAIL NRMGFNNLGA AEVAKNLRNR KSTDVIGINI 
GKTKVVPAEH AVDDYRRSAS LLGDLADYLV VNVSSPNTPG LRDLQAVESL RPILAAVQES 
TTVPVLVKIA PDLSDEDIDA VADLAVELKL AGIVATNTTI SREGLNTPSG EVEAMGAGGI 
SGAPVAARSL EVLKRLYARV GKEMVLISVG GISTPEQAWE RITSGATLLQ GYTPFIYGGP 
DWIRDIHLGI AKQLKAHGLR NIADAVGSEL EWKN 

> RXA02229 (1-825, translated) 275 residues 

LTIPFAKGHA TENDFIIIPD EDARLDLTPE MVVTLCDRRA GIGADGILRV VKAADVEGST 
VDPSLWFMDY RNADGSLAEM CGNGVRLFAH WLYSRGLVDN TSFDTGTRAG VRHVDILQAD 
QHSAQVRVDM GIPDVTGLST CDINGQVFAG LGVDMGNPHL ACVVPGLSAS ALADMELRAP 
TFDQEFFPHG VNVEIVTELE DDAVSMRVWE RGVGETRSCG TGTVAAACAA LADAGLGEGT 
AKVCVPRGEV EVQIFDDGST LTGPSAIIAL GEVQI 

> RXA02234 (1-3198, translated) 1066 residues 

GSNPATIMTD PEMADHTYVE PIEPEYIDKI FAKEIEQGHP IDAVLATLGG QTALNAAIQL 
DRLGILEKYG VELIGADIDA IERGEDRQKF KDIVTT1GGE SARSRVCHNM EEVHETVAEL 
GLPVVVRPSF TMGGLGSGLA YNTEDLERIA GGGLAASPEA NVLIEESILG WKEFELELMR 
DTADNVVVIC SIENVDALGV HTGDSVTVAP ALTLTDREFQ KMRDQGIAII REVGVDTGGC 
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NIQFAINPVD GRIITIEMNP RVSRSSALAS KATGFPIAKM AAKLAIGYTL DEITNDITGE 
TPAAFEPTID YVWKAPRFA FEKFVGADDT LTTTMKSVGE VMSLGRNYIA ALNKALRSLE 
TKQQGFWTKP DEFFAGERAT DKAAVLEDLK RPTEGRLYDV ELAMRLGASV EELYEASSID 
PWFLAELEAL VQFRQKLVDA PFLNEDLLRE AKFMGLSDLQ IAALRPEFAG EDGVRTLRLS 
LGIRPVFKTV DTCAAEFEAK TPYHYSAYEL DPAAESEVAP QTEREKVLIL GSGPNRIGQG 
IEFDYSCVHA ALELSRVGYE TVMVNCNPET VSTDYDTADR LYFEPLTFED VMEVYHAEAQ 
SGTVAGVIVQ LGGQTPLGLA DRLKKAGVPV IGTSPEAIDM AEDRGEFGAL LNREQLPAPA 
FGTATSFEEA RTVADEISYP VLVRPSYVLG GRGMEIVYDE ASLEDYINRA TELSSDHPVL 
VDRFLDNAIE IDVDALCDGD EVYLAGVMEH IEEAGIHSGD SACALPPMTL GAQDIEKVRE 
ATKKLALGIG VQGLMNVQYA LKDDILYVIE ANPRASRTVP FVSKATGVNL AKAASRIAVG 
ATIKDLQDEG MIPTEYDGGS LPLDAPIAVK EAVLP FNRFR RPDGKTLDTL LSPEMKSTGE 
VMGLANNFGA AYAKAEAGAF GALPTEGTVF VT VAN RDKRT LILPIQRLAL MGYKILATEG 
TAGMLRRNGI ECEVVLKASD IREGVEGKSI VDRIREGEVD LILNTPAGSA GARHDGYDIR 
AAAVTVGVPL ITTVQGVTAA VQGIEALREG VVSVRALQEL DHAVKA 

> RXA02235 (1-834, translated) 278 residues 

MTFGEKLLNA ASTRGRLCVG IDPHESLLTS WGLPVNVDGL AEFSRACVEA FADTVALVKP 
QVAFYERFGS AGFAILEETI QTLRERGCLV VSDAKRGDIG STMAGYASAW LDPASPLSSD 
AVTVSPYLGF HSLDPVFELA EQHGRGVFVL AATSNPEARE LQDQQNADGV SISQQIVDQA 
AALNAPYMAQ GKAGNIGVVI GATLSKPPRL STLGGAILMP GVGAQGGTAS DVDEIAGDMA 
HLAFPNVSRS ILATGPDIAE MKNSVAKNAA DFPGFPRS 

> RXA02237 (1-570, translated) 190 residues 

VSGDNQLGRL V1LAGPSAVG KSTVVDRLRN DVPNLYFSVS MTTRAPRPGE VDGRDYFYVT 
AQEFQDKIDC GEMLEWADIH GGLQRSGTPA GPVNEARQNG RPVLVEVDLA GARNIASLIP 
DAE T I FLAP P SWEVLVERLT GRGTESEDVI ARRLETAREE LAAQSEFKHV I INDDVDTAV 
KAIEDVLLGA 

> RXA02239 (1-1266, translated) 422 residues 

VPMTHVSSPS APRNVVVGVA GGIAAYKACH IVRAFKEAGD NVRVVPTESA LKFVGKATFE 
ALSGNPVSTT VFDAVDSVQH VKVGQEADLI VIAPATADLM AR WAG L G D D LLAATLLVAT 
CPVVIAPAMH TEMWFNPATV ANVATLRQRG ITV1EPAHGR LTGKDTGPGR LPDPEQIVDL 
ANAVHAGARL PQDLAGKKVL ITAGGTHEHI DPVRFIGNSS SGRQGFALGE IAAQRGAHVS 
IVAGNAAELP TPAGAEIVPV VSTQDMFDAV QERAGQSDFI VMAAAVADFT PASQATSKLK 
KGSDS DEDAL STISLVENPD ILATTVKRRE AGELDSNPVI VGFAAETGDE HTTALEYARK 
KLQKKGCDLL MCNEVGMGKV FGQKHNEGWI LDAHGGVVDV EHGSKIEVAA QIWDAALAYR 
EV 

> RXA02240 (1-1221, translated) 407 residues 

VAQPTAVRLF TSESVTEGHP DKICDAISDT ILDALLEKDP QSRVAVETVV TTGIVHVVGE 
VRTSAYVEIP QLVRNKLIEI GFNSSEVGFD GRTCGVSVSI GEQSQEIADG VDNSDEARTN 
GDVEEDDRAG AGDQGLMFGY ATNETEEYMP LPIALAHRLS RRLTQVRKEG IVPHLRPDGK 
TQVTFAYDAQ DRPSHLDTVV ISTQHDPEVD RAWLETQLRE HVIDWVIKDA GIEDLATGEI 
TVLINPSGSF ILGGPMGDAG LTGRKIIVDT YGGMARHGGG AFSGKDPSKV DRSAAYAMRW 
VAKNIVAAGL ADRAEVQVAY A1GRAKPVGL YVETFDTNKE GLSDEQIQAA VLEVFDLRPA 
AI1RELDLLR PIYADTAAYG HFGRTDLDLP WEAIDRVDEL RAALKLA 

> RXA02246 (1-984, translated) 328 residues 

MDVAHALDLA HHVSDQVRGT TSPNPPVGAV ILDADGEVVG VGATAPPGGP HAEVVALAAA 
GVRANGGTAV VTLEPCNHYG RTGPCSKALL DAGIAHVFYA NADPFPSAAG GGAFLAEAGV 
DTHFLDERIR ALEPWLVATR LGRPHVTLKF ASTVDGFAGA TDGTSQWITG PDARAFVHED 
RSKRDA1IVG TGTALTDNPS LTARTDTGLY ENQPRRVVIG SREVPADSNL ARLGYEQYAG 
IPEALSALWD KGCRD1LIEG GPTLAGAALR LGIVDQVQAY VAPALLGAGR SVINWPQETT 
MDQIMRFDTT SVRQLGSDVL IEMMRKEH 

> RXA02247 (1-633, translated) 211 residues 

MFTGIVEELG SVAGVEHLGD SIRMQISAST VLEGVHLGDS ISVNGVCLTV ASFGEGHFTA 
DLMQETLDRS SLGALSTGSK VNLERAMAAD GRLGGHIMQG HVDATTSLIK RTSSENWDVL 
RFELPADLAR YVVEKGS1AL NGTSLTVSSL GDDWFEVSLI PTTLRDTTHG ELAVGDIVNI 
EVDVIAKYVE RMMTRGVAGN TPNDYTDFTR D 
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> RXA02248 (1-1266, translated) 422 residues 

VSEHEQAHSQ LDSVEEAIAD IAAGKAVVW DDEDRENEGD IIFAAELATP ELVAFMVRYS 
SGYICAPLTA KDADRLDLPP MTAHNQDARG TAYTVTVDAN TGTTGISATD RAHTLRLLAD 
PEADRTDFTR PGHVVPLRAR EGGVLVRAGH TEAAVDLARA AGLRPAGVIC EVVSEEDPTG 
MARVPELRRF CDEHDLKLIS IEQLIEWRRK NEILVERQVE TVLPTDFGTF KAVGYRSIID 
GTELVAIVAG DVASDGGENV LVRVHSECLT GDVFGSRRCD CGQQLHESLR LIQEAGRGVV 
VYMRGHEGRG IGLLAKLRAY QLQDEGADTV DANLALGLPA DAREFGTSAQ ILYDLGVRSL 
NLISNNPAKK VGLEGHGISI ASRTPIPVAV HEDNVRYLKT KRDRMGHDLP DVALWEQEHP 
EN 

> RXA02249 (1-477, translated) 159 residues 

MAKEGLPAVE LPDASGLKVA VVTARWNAEI CDRLHKHAVD AGRAAGATVS EYRVIGALEL 
PVVVQELART HDAVVALGCV VRGGTPHFDY VCDSVTEGLT RIALDTSTPI GNGVLTTNTE 
EQAVERSGGE GSVEDKGAEA MVAALDTALV LSQIRATEG 

> RXA02250 (1-579, translated) 193 residues 

VTTNAPDGAT NNINNAHSGA VGKPKVQLSD AEIQEYTAAF AGTTTTKPWE LEVTTKFLKK 
IAWVAVVV1M AVHIFMGAVV DVDFTGAAVT FVDTLAFPAL GIIFSVLVFL GLTRPRVRAN 
EDGVEVRNFI GTRFYPWVVI YGMSFPKGSS VARLELPDFE FVPMWAFQSR DGEDVVRAVA 
TFRDLENKYM PED 

> RXA02262 (1-1146, translated) 382 residues 

MTATYTTETA INFLFLSEPD MIAAGVKDVA QCVDVMEETL VLLAQGDYKM AGLNSNSHGA 
MITFPENPEF EGMPKDGPDR RFMAMPAYLG GRFKNTGVKW YGSNAENKAS GLPRSIHTFV 
LNDTVTGAPK AIMSANLLSA YRTGAVPGVG VKHLAVADAT TLAVVGPGVM AKTITEACIA 
ERPGITTIKI KGRSERGINA FATWALEKFP EIEVVAVGSE EDVVKDADIV IAATTTDAAG 
SSAFPYFKKE WLKPGALLLL PAAGRFDDAY LLDDARLVVD YMGLYEAWAE EYGPQAYQLL 
GIPGTHWYDL ALQGKLDLAK ISQIGDICSG KLPGRTNDEE IILYSVGGMP VEDVAWATQV 
YENALEKGVG TTLNLWESPA LA 

> RXA02263 (1-360, translated) 120 residues 

MKIAVIGLGS TGSMALWHLS NIPGVEAIGF EQFGISHGYG AFTGESRLFR MAYHEGSTYV 
PLLKRARALW SSLSEISGRE LFHNFGVLST GKEDEAPFQR LVESVERYEL PHERLTAAQM 

> RXA02272 (1-1245, translated) 415 residues 

VRITNAQVKN YAELVDITIE GEKISSITPS SIRSEEDHRA DDYDAAGRLV APQFAEAHIH 
LDYANTAGIP RENSSGTLFE AIEIWADRKT QGFHIKEDIK AKALQAARRA AEHGVGFIRT 
HVDVTDPTFA GFEAIAELRD EVREWCDIQI VAFPQNGIYA YEGGQKLISD AMSAGADVVG 
GIPHLEPTRD DGVESVKWLF DLAEKHSAPI DIHTDEIDDP HSRFVEVLAA EAAKRDMGAQ 
TVVSHSVAMA YYSPGYMARL LPKLAASKVR FAVCPNENLH LQGLGFQGPV PRGVAPVKQL 
TEWGIPVSFC QDSLNDPFYP MGDGDLLRIL DSGLHVSHML TASHLKNALS FITTNPAGNL 
GLDNYDIAEN SPANLLVLDA SSEKEAVQRK ASVLLSIHRG KKVLSREPEQ VDWNI 

> RXA02281 (1-1068, translated) 356 residues 

VQKDSVVRME ATTIDDAIAK LIDI YDTSTK LAKETLNNED YAAYADVVYP KLTVDVLEWK 

PIDRTEPFGY VDRAGRYSAT LSKPRVIERY LREQLERLTS NYPCK1YVSE SDIRIPPEYI 

RGAPSATEAR RAGDVADI IP RPTLDEVHDA IIDGDWHAFN GPELPLFHFG PQRFDIACAR 

IEHYTGINVE HVQKYILFTN YAMHTTEFVH FAMSELTSED SRYVGLSLPN GQVIDRETAT 

SLGTETLDLT SRFQMPRYDL ITEAGDGITI INIGVGPSNA KTITDCLAVL RPEAWVMIGH 

CAGMDARMRI GDLILGNAYQ REDHILNTRI PLGNPIPAIP EIQKALEASV DEIYGS 

> RXA02284 (1-3024, translated) 1008 residues 

MTSMNLPIEL ATLSDQAVDK VRSWLEYSKK ESVPNADAKR LAAVLQDPNG LEFTVGFVDR 
VVRTEDREAA AHALYELGKI APSTMSFLDR AQIQAGSLVG RALPQVVVPA ARARIRQMVG 
HMIVDARDKQ FAKAVAEIQS DGHRLNINLL GEAVLGRKEA AKHLDDTVRL LRRPDVEYVX 
XXXSSVASQI SMWGFEDTVN YVVEQLTPLY IEPARAPKGT KFINLDMEEY RDLRLTMEVF 
KRLLSNPELH ELEAGIVLQA YLPDALGAIQ DLAQFGRERV NTGGAGVKVR LVKGANLPME 
HVHAQITGWP VATEPSKQAT DAN YKRVL YW TMRKENMEGL RLGVAGHNLF DIAFAHLLSV 
ERGVADRVEF EMLQGMASDQ ARAVSVDVGE LLLYVPAVRP QEFDVAISYL VRRLEENAAS 
ENFMSAIFDL DADNPSFKRE ESRFRASISD LATLIDVPAP GPNHTQDRSK ETLLDAPLVP 
FINEPDTNPA LIQNQQWATK AVATAAEPGW LEKQTKPEVL EEGDVDKLIN DVRDAAEAWA 
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ARPARERAEI LYKTAEILRV RRGHLISVTA AEVGKAVEQT DPEISEAIDF ARYYAHLALE 

LDDVDNAEFT PDRVVVVTPP WNFPIAIPAG STFAALAAGA GVIHKPSKPS QHCSAAVVEA 

LWEAGVPREV LHCIYPANRD VGCALISHEH VDRVILTGSS ETAAMFSSWR PELTINGETS 

GKNAIVVTPS ADRDLAVADL VKSAFGHAGQ KCSAASLGIL VGSVYESERF RKQLVDAASS 

LIVDWPTNPS ATVGPLTELP SDKLHHALTT LEEGESWLLK PRQLDDTGRL WSPGIKEGVK 

PGTFFHLTEV FGPVLGLMKA TDLNEAIEFQ NGNDFGLTGG LQSLDADEVR TWLDHVDVGN 

AYVNRGITGA IVQRQSFGGW KKSSVGLGSK AGGPNYVMLM GTWADAPSHH APRETNPLIS 

KLDLPGEELE WLEKANASDE TAWNTEFGSP RDPSGLDVEA NIFRYRPA 

> RXA02299 (1-408, translated) 136 residues 

MLRTILGSKI HRATVTQADL DYVGSVTIDA DLVHAAGLIE GEKVAIVDIT NGARLETYVI 
VGDAGTGNIC INGAAAHLIN PGDLVIIMSY LQATDAEAKA YEPKIVHVDA DNRIVALGND 
LAEALPGSGL LTSRSI 

> RXA02311 (1-690, translated) 230 residues 

VAKADLDKDP FDVASMFDDV GKNYDLTNTV LSFGQDRVWR KRTRQRLDLK PGEKVLDLAA 
GTAVSTVELA KSGAFCVACD FSQGMLAAGK DRDVSKVVGD GMQLPFADNS FDAVTISYGL 
RNIHDFRAGL KEMARVTKPG GRLTVAEFST PVIPVFGTVY KEYLMRLLPQ AARAVSSNPE 
AYIYLADSIR AWPSQAELAR EINQNGWSDC GWQNLTFGIV ALHSAIKPEN 

> RXA02315 (1-1629, translated) 543 residues 

MSSTPAQDLA RAVIDSLAPH VTDVVLCPGS RNSPLSLELL ARQDLRVHVR IDERSASFLA 
LSLARTQARP VAVVMTSGTA VAN CL P AVAE AAHAHIPLIV LSADRPAHLV GTGASQTINQ 
TGIFGDLAPT VG1 TELDQVA QIAESLAQGA SQIPRHFNLA LDVPLVAPEL PELHGEAVGA 
SWTHRWINHG EVTVDLGEHT LVIAGDEAWE VEGLEDVPTI AEPTAPKPYN PVHPLAAEIL 
LKEQVSAEGY VVNTRPDHVI VVGHPTLHRG VLKLMSDPGI KLTVLSRTDI ITDPGRHADQ 
VGSTVKVTGT QEKQWLKICS AASELAADGV RDVLDNQEFG FTGLHVAAAV ADTLGTGDTL 
FAAASNSIRD LSLVGMPFDG VDTFSPRGVA GIDGSVAQAI GTSLAVQSRH PDEIRAPRTV 
ALLGDLSFLH DIGGLLIGPD EPRPENLTIV VSNDNGGGIF ELLETGADGL RPNFERAFGT 
PHDAS1ADLC AGYGIEHQVV DNLQDLI1AL VDTTEVSGFT IIEASTVRDT RRAQQQALMD 
TVH 

> RXA02318 (1-279, translated) 93 residues 

MNSLFDVSPH WSSANAKLTA HFNTGKFSTG MKFVNLIADS AEEANHHPDI LLTYGFVEIT 
LTSHDVGEIT DRDVALAKVI DAHAKTLAIS AEA 

> RXA02319 (1-957, translated) 319 residues 

MSNYSTDNPF DPTQWATVPG FEEFTDITYH RHVGTTRADG IVRIAFDRPE VRNAFRPHTV 
DELYQALDHA RRTPDVGTIL LTGNGPSEKD GGWAFCSGGD QRIRGRSGYQ YATEHARDDA 
TADVFTVDIA RTKVEGGRLH ILEVQRLIRT MPKVVIAVVN GWAAGGGHSL HVVCDLTIAS 
RQEARFKQTD ADVGSFDAGY GSAYLAKMVG QKNAREIFFL GRTYDAERMQ QMGAVNIVAD 
HGDLEKEAIQ AAREINTKSP TGQRMLKFAF NLTDDGLMGQ QVFAGEATRL AYMTDEAVEG 
KEAFLEKREP NWNEFPYYY 

> RXA02345 (1-810, translated) 270 residues 

FAAIESVEDA VGFFEAVDGQ VCLKARRGGY DGKGVWFPAD VAELQSLVAE LLDGGTPLMA 
EKKVALNREL SAMVARTPSG ETKAWPVVES VQKNGVCAEA IAPAPELSAE LQESTRGLAQ 
KIATELGVTG VLAVELFETL DQNGQPEIFV NELAMRSHNT GHWTQDGCVT SQFEQHLRAV 
LDYPLGATDT LADYTVMANV LGADTDPEMP MAT RMVE VGR KYPDAKIHLY GKGHRPGRKI 
GHVNMVGSDL EKTRAEALAC AYFLVNARWD 

> RXA02346 (1-123, translated) 41 residues 
VGPLVGLIMG SDSDWDTVAP AAEVLAEFGI PFEVGVVSAH R 

> RXA02350 (1-210, translated) 70 residues 
LDSLLSIVQM PGGVPVATVS IGGAKNAGLL AVRILGAGDP SLVTKMADYQ 
ENMAKEVEAK DEALKKRLLG 

> RXA02373 (1-915, translated) 305 residues 

MSVVGTGLFF GSPEEERDKL MQSLMDQKNK LSKSEGIPLV TLNDGKTIPQ LGFGVFKVDP 
DEAERVVTEA LEVGYRHIDT AAIYGNEEGV GRAIAKSGIP REELFITTKL WNDRHLDVEA 
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AFEESLQKLG LDYVDLYLVH WPAPKNDNYV AAWKGLEKLG DRARSIGVCN FLPEHLEKLL 
AEATTVPAIN QIELHPALQQ RDAVEASLAA GITVESWGPL GQGRFDLGAE EPIAAAAKNH 
GKTPAQVVIR WHLQNGFVVF PKTVTKSRMV ENIDVFDFEL SDEEMAAITA LERNDRGGSH 
PNDLN 

> RXA02375 (1-1227, translated) 409 residues 

MAPVTGLPVT PYSQEASIGA SFPAVDPDTK DSAAYGHESG MRERISNAKR VWKIGSSSL 
TNDEDGHTVD PNRINTIVNA LQARMEAGSD LIVVSSGAVA AGMAPLGLST RPTELAVKQA 
AAAVGQVHLM HQWGRSFARY GRPIGQVLLT AADAGKRDRA RNAQRT I DKL RILGAVPIVN 
ENDTVATTGV NFGDNDRLAA IVAHLVSADA LVLLSDVDGL FDKNPTDPTA KFISEVRDGN 
DLKGVIAGDG GKVGTGGMAS KVSAARLASR SGVPVLLTSA AN I G PALE DA QVGTVFHPKD 
NRLSAWKFWA LYAADTAGKI RLDDGAVEAV TSGGKSLLAV GITEIIGDFQ QGEIVEILGP 
AGQIIGRGEV SYDSDTLQSM VGMQTQDLPD GMQRPVVHAD YLSNYASRA 

> RXA02378 (1-609, translated) 203 residues 

MSSTTLTDDQ IRDNERTEVL AKATAAKNIV PDIAVLGTGP KNAILRAAAD ELVARSAEII 
EANASDIEAG RANGMEESMI DRLALDESRI EGIAGGLRQV AGLTDPVGEV LRGHVMENGI 
QMKQVRVPLG VMGMVYEARP NVTVDAFGLA LKSGNVALLR GSSTAVHSNT KLVEILQDVL 
ERFELPRETV QLLLAKPADP SKI 

> RXA02380 (1-654, translated) 218 residues 

MTTTVKRRAR IGIMGGTFDP IHNGHLVAGS EVADRFDLDL VVYVPTGQPW QKANKKVSPA 
EDRYLMTVIA TASNPRFMVS RVDIDRGGDT YTIDTLQDLS KQYPDAQLYF ITGADALAQI 
VTWRDWEKTF ELAHFVGVTR PGYELDGNII PEMHQDRVSL VDIPAMAISS TDCRERSSEE 
RPVWYLVPDG VVQYIAKRQL YRPEGSDKDM DPKGQNQA 

> RXA02382 (1-600, translated) 200 residues 

PTIETGTGNC H FY I DAEAKL DQAIAMVING KTRRCSVCNA TETALLDAAL SDSDKLAVVQ 
ALQEAGVTIH GRVAELEAFG ATDVVEATET DWDSEYLSFD IAVAVVDGVD GALAHIAKYS 
TKHTEAIATQ NIETAQRFAD RVDAAAVMIN ASTAYTDGEQ YGMGAEIGIS TQKLHARGPM 
ALPELTSTKW ILQGTGQIRP 

> RXA02400 (1-570, translated) 190 residues 

MSISRTVFGI AATAALSAAL VACSPPHQQD SPVQRTNEIL TTSQNPTSAS STSTSSATTT 
SSAPVEEDVE IVVSPAALVD GEQVTFEISG LDPEGGYYAA ICDSVANPGN PVPSCTGEMA 
DFTSQAWLSN SQPGATVEIA EDGTATVELE ATATGTGLDC TTQACVAKVF GDHTEGFRDV 
AEVPVTFAAA 

> RXA02405 (1-771, translated) 257 residues 

VNTNPSEFSS NRSTALLTDK YELTMLQAAL ADGSAERPST FEVFSRRLPN ERRYGVVAGT 
ARVLKAIRDF VFTEEQLADL DFLDDRTLEY LRNYRFTGQV DGYREGEIYF PQSPLLTVRG 
TFAECVILET VILSIMNADS AVASAAARMV TAADGRPI IE MGSRRTHEYS AVTASRAAYL 
AGFSTTSNLE AAYRYGIPAS GTS AH AWT LL HINDDGTPNE AAAFKAQVES LGVDTTLLVD 
TYDITQGVAT AIEVAGP 

> RXA02432 (1-975, translated) 325 residues 

MSKQHSTPLN NDEEHTSAPQ KVAVITTGGT IACTSDANGH LLPTVSGADL LAPIAPRFNG 
AQIAFEIHEI NRLDSSSMTF EDLDSIIATV HKVLEDPDVV GVVVTHGTDS MEESAIAVDT 
FLDDPRPVIF TGAQKPFDHP EADGPNNLFE ACLIASDPSA RGIGALIVFG HAVIPARGCV 
KWHTSDELAF ATNGPEEPER PDALPVAKLA DVSVEIIPAY PGATGAMVEA AIAAGAQGLV 
VEAMGSGNVG SRMGDALGKA LDAGIPVVMS TRVPRGEVSG VYGGAGGGAT LAAKGAVGSR 
YFRAGQARIL LAIAIATGAH PVTLY 

> RXA02458 (1-1290, translated) 430 residues 

MVFVSDSSIS LPIWDAPRAR GPIVSDLAIP GSKSITNRAL ILAALASTPS TIIDVLRSRD 
TDLMTDGLRS LGITITEEAV DRYRVEPGQL SAGSVECGLA GTVMRFLPPV AAFADGPVHF 
DGDPQARVRP MTSILDALRS LGVEVDNNNL PFTVNAGEVP EGGVVEIDAS GSSQFVSGLL 
LSAPRFKNGV TVKHVGGRLP SMPHIEMTVD MLRSAGIEIE ESENQWVVHP GEILGRTWRI 
EPDLSNATPF LAAAAVTGGT IKINHWPIKT TQPGDAIRSI LERMGCEVEL VAQGEGYDLS 
VTGPVALKGI EIDMSDIGEL TPTVAALAAL ASTESRLTGI AHLRGHETDR LAALTAE I NK 
LGGKCTELKD GLLIEPASLH GGVWHSYADH RMATAGAIIG LAVDGVQVED IKTTSKTFPG 
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FENVWEEMVG 

> RXA02469 (1-1431, translated) 477 residues 

MRFLNNSNPP YELTYSDVFM VPSRSDVGSR MSVDLRTNDG TGTTIPLVVA NMTAVAGRRM 
AETIARRGGM AILPQDVPAD IAAETIANVK KADLVFDTPI TVKPHHTVGY ARNLIHKRAH 
GAAIVLEGDQ PVGIVTDKDL EGADNFTQVG TLMSTSLLTL PEDISPEDAF GILHEHSRKL 
APVVAADGSL RGILTRTGAL RATMYKPAID AN GRL RVGAA IGINGDIEGR TKTLLDAGAD 
VLVVDTAHGH QSTMISALKR IRALDVNVPI VAGNVVTADG VRDLVEAGAN IIKVGVGPGA 
MCTTRMQTGV GRPQFSAVLE CAAEARKLGA HVWADGGVRD PRDVALALAA GASNVMVGSW 
FSGTYESPGD LRFESDGRMY KESFGMASRR AVESRNQKVE AFEKARRAMF EEGISTARIY 
IDKRHGGVED LVDQIISGVR SSFTYAGADS IETFFERATV GVQSTEGYAE GKPRASR 

> RXA02479 (1-390, translated) 130 residues 

VTELIQNESQ EIAELEAGQQ VALREGYLPA VITVSGKDRP GVTAAFFRVL SANQVQVLDV 
EQSMFRGFLN LAAFVGIAPE RVETVTTGLT DTLKVHGQSV VVELQETVQS SRPRSSHVVV 
VLGDPVDALD 

> RXA02497 (1-927, translated) 309 residues 

VRLGVLDVGS NTVHLVAVDA RPGGHPTPMS NWRTPLRLVE LLDDSGAISE KGINKLTSAV 
GEAADLAKTL GCAELMPFAT SAVRSATNSE AVLDHVEKET GVRLSILSGE DEARQTFLAV 
RRWYGWSAGR ITNLDIGGGS LELSSGTDES PDLAFSLDLG AGRLTHNWFD TDPPARKKIN 
LLRDYI DAEL AEPARQMRTL GPARLAVGTS KTFRTLARLT GAAPS SAGPH VTRTLTAPGL 
RQLIAFISRM TAADRAELEG ISSDRSHQIV AGALVAEAAM RALDIDKVEI CPWALREGVI 
LTRIDKGLE 

> RXA02499 (1-810, translated) 270 residues 

MTTIAVIGGG QIGEALVSGL IAANMNPQNI RVTNRSEERG QELRDRYGIL NMTDNSQAAD 
EADVVFLCVK PKFIVEVLSE ITGTLDNNSA QSVVVSMAAG ISIAAMEESA SAGLPVVRVM 
PNTPMLVGKG MSTVTKGRYV DAEQLEQVKD LLSTVGDVLE VAESDIDAVT AMSGSSPAYL 
FLVTEALIEA GVNLGLPRAT AKKLAVASFE GAATMMKETG KEPSELRAGV SSPAGTTVAA 
IRELEESGIR GAFYRAAQAC ADRSEELGKR 

> RXA02501 (1-1065, translated) 355 residues 

MSSEGRNHNW DYAAIGTPED FLASWSASRG NLRRFFEDHA AAPINDAAQR QAGEAAATQA 

VAAIYGMELN EFNAGVDAVA GAIESAGAIH VSIPDPDVPQ DVGAAAFFDV DNTLIQGSSL 

IVFAQGLFRK KFFTIKEILP VVWKQVKFKL TGSENADDVS RGREQALEFI KGRPVQELVD 

LCEEIVDQRM ADKMWPGTKQ LADMHIAAGH QVWLVSATPV QLAQ1LAQRL GFTGAIGTVA 

EAKDGVFTGR LVGDILHGPG KRHAVAALAS IEQLDLTRCT AYSDSINDLP MLSMVGTAVA 

VNPDSKLRKE AETRGWDVRD FRSIRKATRE YGIPALVTAA FSVAGWSLRR RWRKQ 

> RXA02503 (1-435, translated) 145 residues 

MTLKIGTRGS KLATTQAGTI RDQLKHYGRD AELHIVTTPG DVNMSPVERI GVGVFTQALR 
DVLHSGECDV AVHSMKDLPT ATDPRFHLVV PTRADXRRXP YRXRRXXFXX SXQXXXRWEL 
SAPRRISQLK AIRPDLEILP LARKH 

> RXA02504 (1-438, translated) 146 residues 

MLVMLAYAGL TRVGMQDRAT EVFDADIIMP APAQGALAIE CRADDTETVR ALNMLMHADT 
FVSAVAERTV LNRLEAGCTA PVAAHATLDG YSGDTMTLTA GVYALDGSDQ LVFSAEGDGA 
RPEELGELVA QQLIDAGAAN LLGDRS 

> RXA02516 (1-1263, translated) 421 residues 

MSDFLNADGS LNVDKVREEF PILKRTVRDG KPLAYLDSGA TSQRPERVWR AEEHFVLHTN 
APVHRGAYQL AEEATDAYEG AREKIAAFVG AEQHEIAFTK NATEALNLVA YTLGDDRSGK 
YRVQAGDTVV ITELEHHANL VPWQELCRRT GATLKWYKVT EDGRIDLDSL ELDETVKVVA 
FTHQSNVTGA VADVPELVRR AKAVGALTVL DACQSVPHMP VNFHELDVDF SAFSGHKMLG 
PAGVGVVYAK SPILDELPPF LTGGSMIEVV TMEGSTYAAA PQRFEAGTQM TSQVVGLGAA 
VDMLNEIGME AIAAHEHALT AYALEKLTAI KGLTIAGPLT AEQRGGAISF GVEGIHPHDL 
GQVLDDQGVN IRVGHHCAWP VHRSMNVQST ARASFYLYNT FEEIDRLAAA IEKAKQFFGV 
E 

> RXA02517 (1-447, translated) 149 residues 
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MNLEQMYQEV ILDHYKNPQH KGLRDPFDAE VHHVNPSCGD ELTLRVKLSE DGSTVEDVSY 
EAVGCSISQA STSVMAEEIV GQPVDKALEK LTEFEKMIVS RGQFVGDEDL IGDGVAFSGV 
AKY PARVKCA LLGWKAFQAA TADAVAHAH 

> RXA02532 (1-1047, translated) 349 residues 

MNPPITLSST YVHDSEKAYG RDGNDGWGAF EAAMGTLDGG FAVSYSSGLA AATSIADLVP 
TGGTVVLPKA AYYGVTNIFA RMEARGRLKV RTVDADNTEE VIAAAQGADV VWVESIANPT 
MVVADIPAIV DGVRGLGVLT VV DAT FAT PL RQRPLELGAD IVLYSATKLI GGHSDLLLGV 
AVCKSEHHAQ FLATHRHDHG SVPGGLEAFL ALRGLYSLAV RLDRAESNAA ELSRRLNAHP 
SVTRVNYPGL PDDPQHEKAV RVLPSGCGNM LSFELDATPE RTDEILESLS LLTHATSWGG 
VETAIERRTR RDAEVVAEVP MTLCRVSVGI EDVEDLWEDL NASIDKVLG 

> RXA02536 (1-756, translated) 252 residues 

MDNFALLRDA AEKAAEQGAR VLVFPEATSQ SFGTGRLDTQ AEELDGEFST AVRKLADELD 
VVIVAGMFTP ADTVQRGEKT ISRVNNTVL1 SGAGLHQGYN KIHTYDAFGY RESDTVKPGD 
ELVVFEVDDI KFGVATCYDI RFPEQFKDLA RNGAQIIVVP TSWQDGPGKL EQWEVLPRAR 
ALDSTCWIVA CGQARLPEEL RDERKGPTGI GHSMVTNPHG EVIASAGYEP EMLIADIDVS 
GLAKIREALP VL 

> RXA02550 (1-1311, translated) 437 residues 

VTTDKRKTSK TTDTANKAVG ADQAARPTRR TTRRIFDQSE KMKDVLYEIR GPVAAEAERM 
ELDGHNILKL NTGNPAVFGF DAPDVIMRDM IANLPTSQGY STSKGIIPAR RAVVT RYE VV 
PGFPHFDVDD VFLGNGVSEL ITMTTQALLN DGDEVL1PAP DYPLWTAATS LAGGKPVHYL 
CDEEDDWNPS IEDIKSK1SE KTKAIVVINP NNPTGAVYPR RVLEQIVEIA RE H DLL I LAD 
EI YDRILYDD AEHISLATLA PDLLCITYNG LSKAYRVAGY RAGWMVLTGP KQYARGFIEG 
LELLAGTRLC PNVPAQHAIQ VALGGRQSIY DLTGEHGRLL EQRNMAWTKL NEIPGVSCVK 
PMGALYAFPK LDPNVYEIHD DTQLMLDLLR AEKILMVQGT GFNWPHHDHF RVVTLPWASQ 
LENAIERLGN FLSTYKQ 

> RXA02559 {1-903, translated) 301 residues 

MIPVLIDCDT GIDDALALIY LVALHKRGEI QLFGATTTAG NVDVKQTAIN TRWVLDQCGL 
ADIPVLAGQP EPKHVPLVTT PETHGDHGLG YINPGHVEIP EGDWKQLWKE HLSNPETKLI 
VTGPATNLAE FGPVENVTLM GGTYLYPGNT TPTAEWNTWV DPHGAKEAFA AAQKPITVCS 
LGVTEQFTLN PDILSTLINT LGSQPIAEHL PEMLRFYFEF HEVQGEGYLA QIHDLLTCMI 
ALDKIPFSGR EVTVDVEADS PLMRGTTVAD IRGHWGKPAN AFLVETADIE AAHAELLRAV 
E 

> RXA02622 (1-1560, translated) 520 residues 

MSDDRKAIKR ALISVYDKTG LEDLAQALHR ENVEIVSTGS TAAKIAELGI PVTPVEELTG 
FPECLEGRVK TLHPKVHAGI LADTRKEDHL RQLKELEVAP FQLVVVNLYP FAETVASGAD 
FDACVEQIDI GGPSMVRAAA KNHPSVAVVV SPNRYEDVQE ALKTGGFSRA ERTKLAAEAF 
RHTATYDVTV ATWMSEQLAA EDSETEFPGW IGTTNTLSRS LRYGENPHQS AALYVGNTRG 
LAQAKQFHGK EMSYNNYTDS DAAWRAAWDH ERPCVAIIKH ANPCGIAVSD ESIAAAHREA 
HACDSVSAFG GVIASNREVS VEMANQVAE I FTEVIIAPSY EEGAVEILSQ KKNIRILQAE 
APVRKGFESR EISGGLLVQE RDLIHAEGDN SANWTLAAGS AVSPEVLKDL EFAWTAVRSV 
KSNAILLAKN GATVGVGMGQ VNRVDSARLA VDRAGAERAT GSVAASDAFF PFADGFEVLA 
EAGITAVVQP GGS IRDNEVI EAANKAGVTM YLTGARHFAH 

> RXA02623 (1-591, translated) 197 residues 

VNSDSTTTIV VLASGTGTLL QSLIEAQGTY SIVGVVSDVE CPALSRAADA GIDTAVVPLG 
KDRAQWNHEL ADAVAVSDPD LVVSAGFMKI LGEGFLSRFP SRI INTHPAL LPSFPGAHAV 
RDALAYGVKV SGSTVHLVDA GVDTGPIIAQ RAVPVEVNDD ESSLHERIKQ VERKLIVEVL 
NSVEFSRQGG VQLNWRG 

> RXA02629 (1-585, translated) 195 residues 

MSKDPLGSLT DVVDTRVPLP DVEPDPEFLK ATEKEFHMAS QKRALVVLVG DHVAEADGTG 
RLVTELLLES GFNVDAVVSV KSKKSQIRQA IETAVVGGAD LVLTIGGVGV GPRDKTPEAT 
SAVLDQDVPG IAQALRSSGL ACGAVDASVS RGVAGVSGST VVVNLAESRS AIRDGMATLT 
PLVDFVVDQL RTSVV 

> RXA02645 (1-1830, translated) 610 residues 
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MLKDLTGLRE LVLREMCHSI SHLSSPTGSI FTSLVAMLTS QSFSVWAPLP HDVHLILNGE 
TLPMHKTEGS WWRAEIAPKA GDRYGFSLFD GSSWSKTLPD PRSTSQPDGV HGLSEVSDDS 
YLWGDQQWTG RILPGSVLYE LHVGTFSEDG TFEGVVDKLP YLRDLGVTAI ELLPVQPFGG 
NRNWGYDGVL WHAVHAGYGG PAGLKKLIDA SHQAGIAVYL DWYNHFGPD GNYNGQFGPY 
TSGGSTGWGD VVNINGHDSD EVRNYILDAA RQWFEDFHVD GLRLDAVHSL DDRGAYSLLA 
QLTMVAEDVS AQTGIPRSLI AESELNDPKF VTSREAGGFG LDAQWVDDIH HALHALVSGE 
RNGYYSDFGS VDTLAKTLRE VFEHTGNYST YRGRNHGRPV HPDITPASRF VTYTTTHDQT 
GNRAIGDRPS TTLTPEQQVL KAAIIYSSPY TPMLFMGEEF GATTPFAFFC SHTDPELNRL 
TSEGRKREFA RLGWNADDIP SPELESTFTS SKLDWEFTAE QRRINDAYKQ LLHLRHTLGF 
SQPNLLTLEV EHGENWLSMA NGRGRILANF SDDTITVPLG GELIYSFTSP TVTDTSTTLQ 
PWGFAILTRN 

> RXA02646 (1-1269, translated) 423 residues 

MASGAELIRA ADIQTAQARI SSVIAPTPLQ YCPRLSEETG AEIYLKREDL QDVRSYKIRG 
ALNSGAQLTQ EQRDAGIVAA SAGNHAQGVA YVCKSLGVQG RIYVPVQTPK QKRDRIMVHG 
GEFVSLVVTG NNFDEASAAA HEDAERTGAT LIEPFDARNT VIGQGTVAAE ILSQLTSMGK 
SADHVMVPVG GGGLLAGVVS YMADMAPRTA IVGIEPAGAA SMQAALHNGG PITLETVDPF 
VDGAAVKRVG DLNYTIVEKN QGRVHMMSAT EGAVCTEMLD LYQNEGIIAE PAGALSIAGL 
KEMSFAARSV VVCIISGGNN DVLRYAEIAE RSLVRRGLKH YFLVNFPQKP GQLRHFLEDI 
LGPDDDITLF EYLKRNNRET GTALVGIHLS EASGLDSLLE RMEESAIDSR RLEPGTPEYE 
YLT 

> RXA02648 (1-525, translated) 175 residues 

DAPDLAEAWD QINPEPSVKD YLDWIGTRID AINSAVKGLP KEQTRLHICW GSWHGPHVTD 
IPFGDIIGEI LRAEVGGFSF EGASPRHAHE WRVWEENKLP EGSVIYPGVV SHSINAVEHP 
RLVADRIVQF AKLVGPENVI ASTDCGLGGR LHSQIAWAKL ESLVEGARIA SKELF 

> RXA02653 (1-1998, translated) 666 residues 

MIPKPDVTDL YLEDLLNEGS EKIRSAKDLS ELRTVLKEVS SQIQERAGKK DEEWGMGATW 
RELYPSIVER ASYEGRDSLI GFDHLAREME RLAFGPPSES FEYLQELVKS GVVDITHLHR 
GREPLTDLVR ELEITVVIDA VLPPPGVVPG TLVHNLVKEG YARMRPGTRG LDVAADGTVQ 
GQRHLAAVGR MTEDVVLGND TLSRSLHDII PKWARRV1RD ASTYPDRVHG TPPLPARLEP 
WAEKLTSDPA TCRHLIEEFG SPVNVLHSGS MPRNINELVD AGIQMGVDTR I FFARKANKG 
LTFVDAVKDT GHGVDVASER ELSQVLNRGV PGERI1LSAA IKPDRLLALA IENGVIISVD 
SRDELDRISA LVGDRVARVA PRVAPDPAVL PPTRFGERAA DWGNRLTEVI PGVDIVGLHV 
HLHGYAAKDR ALALQECCQL VDSLRECGHS PQFIDLGGGV PMSYIESEED WIRYQSAKSA 
TSAGYAESFT WKDDPLSNTY PFYQTPVRGN WLKDVLSKGV AQMLIDRGLR LHIEPGRSLL 
DGCGVTLAEV AFVKTRSDGL PLVGLAMNRT QCRTTSDDFL IDPLHITDGD VGEEIEAYLV 
GAYCIEDELI LRRRIRFPRG VKPGDIIGIP NTAGYFMHIL ESASHQI PLA KNVVWPEGQL 
DDIDAD 

> RXA02658 (1-684, translated) 228 residues 

MSQNRIRTTH VGSLPRTPEL LDANIKRSNG EIGEEEFFQI LQSSVDDVIK RQVDLGIDIL 
NEGEYGHVTS GAVDFGAWWN YSFTRLGGLT MTDTDRWASQ EAVRSTPGNI ELTSFSDRRD 
RALFSEAYED PVSGIFTGRA SVGNPEFTGP ITYIGQEETQ TDVDLLKKGM NAAGATDGFV 
AALSPGSAAR LTNKFYDTDE EVVAACADAL SQEYKIITDA GLTVQLDA 

> RXA02687 (1-945, translated) 315 residues 

MS DAP T WAY LGPAGTFTEE ALYKFADAGV FGDGEIEQLP AKSPQEAVDA VRHGTAQFAV 
VAIENFVDGP VTPTFDALDQ GSNVQIIAEE ELDIAFSIMV RPGTSLADVK TLATHPVGYQ 
QVKNWMATTI PDAMYLSASS NGAGAQMVAE GTADAAAAPS RAAELFGLER LVDDVADVRG 
ART RF VAVQ A QAAVSEPTGH DRTSV1FSLP NVPGSLVRAL NEFAIRGVDL TRIESRPTRK 
VFGTYRFHLD ISGHIRDIPV AEALRALHLQ AEELVFVGSW PSNRAEDSTP QTDQLAKLHK 
ADEWVRAASE GRKLN 

> RXA02717 (1-882, translated) 294 residues 

MPPRDDAAEE RLYRAAEVFH DLGASFVSVT YGAGGSTRER TSRIARRLAK QPLTTLVHLT 
LVNHTREEMK AILREYLELG LTNLLALRGD PPGDPLGDWV STDGGLNYAS ELIDLIKSTP 
EFREFDLGIA SFPEGHFRAK TLEEDTKYTL AKLRGGAEYS ITQMFFDVED YLRLRDRLVA 
ADPIHGAKPI IPGIMPITSL RSVRRQVELS GAQLPSQLEE SLVRAANGNE EANKDE I RKV 
GIEYSTNMAE RLIAEGAEDL HFMTLNFTRA TQEVLYNLGM APAWGAEHGQ DAVR 
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> RXA02754 (1-486, translated) 162 residues 

PTNTKIVVSS DLDEFAIAGL RGEPVDVFGV GTSVVTGSGA PTAGLVYKIG EVAGHPVAKR 
SRNKESYGGG KKAVRTHRKS GTAIEEIVYP FNAEAPDTGK LDTLSLTIPL MRDGEIVPGL 
PTLEDSRAYL AKQLVSLPWE GLALSRDEPV LHTRFVGFPP AA 

> RXA02758 (1-435, translated) 145 residues 

MGYQTAVVSG GFIQVLEGLA EELELDYVRA NTLEIVDGKL TGNVTGKIVD RAAKAEFLRE 

FAADSGLKMY QTVAVGDGAN DIDMLSAAGL GVAFNAKPAL KE1ADTSVNH PFLDEVLHIM 

GISRDEIDLA DQEDGTFHRV PLTNA 

> RXA02759 (1-111, translated) 37 residues 
VLRLYPTLIT GEVIEMLAAH AGKEAKVAAV TERAMRG 

> RXA02768 (1-603, translated) 201 residues 

LSFDPNTQGF STASIHAGYE PDDYYGSINT PIYASTTFAQ NAPNELRKGY EYTRVGNPTI 
VALEQTVAAL EGAKYGRAFS SGMAATDILF RIILKPGDHI VLGNDAYGGT YRLIDTVFTA 
WGVEYTVVDT SWEEVKAAI KDNTKADLGG NPNQPSTLAL PDIEAXCKTS PERHQPQACC 
LTTPSHSPYL QXPLKXXXHT Q 

> RXA02771 (1-555, translated) 185 residues 

VSEQALSTFD RARE AL DKKT RYVQDFPEKG VLFEDLTPVL GDAESFVAVV DAMAEAAEKL 
NAEIIGGLDA RGFLLGSAVA YKLGLGVLAI RKKGKLPPPV VTQEYELEYG TAALELPSEG 
IDIAGKNIVL IDDVLATGGT LGAARKLIES CDGHVSGYVL AIEVPGLGGR DNLGDRPVIV 
VRDPQ 

> RXA02772 (1-780, translated) 260 residues 

MSARLARSLT GNRVRTNPVL DPLLSIHRQF HPRADVQVLE RAYDTAERLH DGVIRKSGDP 
YITHPLAVAT IAAEIGMDTT TLVAALLHDT VEDTDYSLDD LTRDFGEEVA RLVDGVTKLD 
KVALGAAAEA ETIRKMIVAM SQDPRVLVIK VADRLHNMRT MRFLPPEKQA KKARQTLEVI 
APLAHRLGMA SVKWELEDLS FAILYPKKYE EIVRLVADRA PSRDRYLKEI IDQVTGGLRE 
NNIAAEVLGX XKHSGLSFKR 

> RXA02773 (1-162, translated) 54 residues 

MIVRGRDFDD 1FDLVGIRXL XDNVKENWVRR XRCRALXXQC SXWXXQRLYF SPAL 

> RXA02790 (1-1143, translated) 381 residues 

MEPVYVKRRQ RFIAVTIASL ILIIGAIIYI GVATSNRTPH DYEGSGNGVV QLVEIPEGSS 
ISELGPELEE RDIVATNSAF QTAASNNPNA GSVQPGFYRL QEQMNAAAAV SALLDPDNQV 
DLLDIHGGAT LMDVTVVGGN TRAGI YSQIA AVTCTEGSAN CITAEDLQQV ASTVSPAELG 
VPDWAIAAVE ARGT DPKRLE GLIMPGQYVV DPSNDAQGIL TDLITRSANH FQETDITGRA 
DAIGLTPYEL VTAASLIERE APAGDFDKVA RVILNRLAEP MQLQFDSTVN YGLSEQEVAT 
TDEDRQTVTP WNTYAMDGLP QTPIAAVSTE ALQAMENPAE GNWLYFVTID TDGTTVFNDT 
FEEHEADIEQ ALNSGVLDSN R 

> RXA02791 (1-828, translated) 276 residues 

LGSHITHRAA VLGSPIEHSK SPVLHNTGYK ALGLDQWEYD RFECTGDMLP GIVSGADETY 
CGFSVTMPSK FAALEFADEV TERACAIGSA NTLLRTATGW RADNTDVDGI RGALGELLGG 
ASLAGKHAIV IGSGGTARPA IWALIEAGVA RITVLNRSDR TAELQTLFDE TPTTLAYAPL 
EHLHIEADVV VSTVPSAAIA GLEDTLAIAP VLDVIYDPWP TPLVEVTRAK GLKAVGGHVM 
LAHQSYGQFE QFTGMDAPRD AMREALEESL GISEEH 

> RXA02801 (1-435, translated) 145 residues 

VGFDVARVRG LYTSLGDGWT YLNSHQIPQV PERVASGVAA AFRTHAQISE VTSQPIAVDQ 
LEAAREAVAS LAGVDPDCVV LGPTRQFLAH TLARGLGGFV RRKAGVVLSR ADADWLTAPF 
RSLDGVFSWA EPDLGTGMLP DWQYQ 

> RXA02802 (1-468, translated) 156 residues 

MAMEALKIIT GVGTPLIGKL GYYSSLDGTW EYIPVVGSPE VLERVLGSAG VSGISGGFGE 
VLDVPRVSAL VDGVSLIDVR EPSEFSAYSI PGAHNTPLSA IREGAIPPSV SAGKEVIVYC 
AAGVRSAQAI AILESAGYTG MSSLDGGIEG WLDSLG 
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> RXA02805 (1-585, translated) 195 residues 

VFPGVVDGIS HYGNCLGLPN IGGETVFDDS YAGNPLVNAL CVGTLKVEDL KLAFASGTGN 
KVILFGSRTG LDGIGGVSVL GSASFEEGEE RKLPAVQVGD PFAEKVLIEC CLELYKAGVV 
VGIQDLGGGG LACATSELAA AGDGGMRVNL DNVPLRAENM SAAEILASES QERMCAVVTP 
ENVERFLEIC AKWDV 

> RXA02814 (1-471, translated) 157 residues 

AKNLEEHSYV VNHLRTILEP LCSQFDAPTV PELTKTNEMW HLATP1VGTL KYPHITALEL 
AIRTHPTPAI CGTPTDAAEA LIIEAESPRN FYAGAAGWCD STGDGEYMVA IRCAEVSEDG 
TWARAWAGGG IVAESDAQEE FDETTAKLQT IMRSLGL 

> RXA02843 (1-891, translated) 297 residues 

MTTASATGIA TLTSTGDVLD VWYPEIGSTD QSALTPLEGV DEDRNVTRKI VTTTIDTDAA 
PTDTYDAWLR LHLLSHRVFR PHTINLDGIF GLLNNVVWTN FGPCAVDGFA LTRARLSRRG 
QVTVYSVDKF PRMVDYVVPS GVRIGDADRV RLGAYLADGT TVMHEGFVNF NAGTLGASMV 
EGRISAGVTV DDGTDVGGGA SIMGTLSGGG QHVISLGKRC LLGANSGCGI PLGDDCIIEA 
GLYITAGTKV LFDGSLHKAS TLAGSNGLIF RRDSVSGQVV AVPNTKVVEL NTALHSN 

> RXA02857 (1-513, translated) 171 residues 

MDITIVNHPL VASRLTLLRD ERSDNAAFRA AANDLGAMLI YEASRDLEVE HFDTKTPVAM 

AEGTRLKQPP IIVPIIRAGL GMIDPALSMI PDAQVGFIGL ARDEETHEPV PYLEALPQDL 

SNQPVFLVDP MLATGGSLLH AIRLLADRGA TDITAICMVS AQPGVDALAE S 

> RXA02879 (1-861, translated) 287 residues 

ELADYIPELK SADPNPLAVA LCTVNGHIYS AGDDDIEFTM QSISKPFAYA LALQECGFDE 
VSASVALEPS GEAFNELSLD GENRPMN PMI NAGAIAINQL INGSDSTVED RVEKIRHYFS 
ELAGRELTID RVLAESELAG ADRNLSIAHM LRNYGVIEDE AHDAVLSYTL QCAIKVTTRD 
LAVMTATLAA GGTHPITGKK LLDARVCRLT LSVMASAGMY DEAGQWLSTV GIPAKSGVAG 
GLIGILPGQL GIATFSPRLN PKGNSVRGVK IFKQLSDDMG LHLMSTE 

> RXA02903 (1-483, translated) 161 residues 

VSKLKGSRSL LDVGSGDHSF ADLAGRQVAH VDVVDPLINT TFEEFQPTQS YDAITFIASL 

HHMNAEEGLN KAVRILNPGG KLLIVGLAKN KTASDWIISG LQAFLSRPIS LINREQQ1YP 

FPTKEPSESL HEIRQLTKQL LPHRRIRRGI HFRYLLEWTK P 

> RXA02906 (1-498, translated) 166 residues 

MTQSAPEFIA TADLVDIIGD NAQSCDTQFQ NLGGATEFHG IITTVKCFQD NALLKSILSE 
DNPGGVLVID GDASVHTALV GDIIAGLGKD HGWSGVIVNG AIRDSAVIGT MTFGCKALGT 
NPRKSTKTGS GERDVVVSIG GIDFIPGHYV YADSDGI IVT EAPIKQ 

>RXN00023 TRANSLATE of: rxn00023.seq check: 8571 from: 1 to: 3456 
MTSMNLPIEL ATLSDQAVDK VRSWLEYSKK ESVPNADAKR LAAVLQDPNG LEFTVGFVDR 
VVRTE DREAA AHALYELGKI APSTMSFLDR AQIQAGSLVG RALPQWVPA ARARI RQMVG 
HMIVDARDKQ FAKAVAEIQS DGHRLNTNLL GEAVLGRKEA AKHLDDTVRL LRRPDVEYVS 
IKVSSVASQI SMWGFEDTVN YVVEQLTPLY I EAARAPKGT KFINLDMEEY RDLRLTMEVF 
KRLLSNPELH ELEAGIVLQA YLPDALGAIQ DLAQFGRERV NTGGAGVKVR LVKGANL PME 
HVHAQITGWP VATEPSKQAT DANYKRVLYW TMRKENMEGL RLGVAGHNLF DIAFAHLLSV 
ERGVADRVEF EMLQGMASDQ ARAVSVDVGE LLLYVPAVRP QEFDVAISYL VRRLEENAAS 
ENFMSAI FDL DADNPSFKRE ESRFRASISD LATLIDVPAP GPNHTQDRSK ETLLDAPLVP 
FINEPDTNPA LIQNQQWATK AVATAAEPGW LEKQTKPEVL EEGDVDKLIN DVRDAAEAWA 
ARPARERAE I LYKTAEILRV RRGHLISVTA AEVGKAVEQT DPEISEAIDF ARYYAHLALE 
LDDVDNAEFT PDRVVVVTPP WNFPIAIPAG STFAALAAGA GV1HKPSKPS QHCSAAWEA 
LWEAGVPREV LHCIYPANRD VGCALISHEH VDRVILTGSS ETAAMFSSWR PELTINGETS 
GKNAIVVTPS ADRDLAVADL VKSAFGHAGQ KCSAASLGIL VGSVYESERF RKQLVDAASS 
LIVDWPTNPS ATVGPLTELP SDKLHHALTT LEEGESWLLK PRQLDDTGRL WSPGIKEGVK 
PGTFFHLTEV FGPVLGLMKA TDLNEAIEFQ NGNDFGLTGG LQSLDADEVR TWLDHVDVGN 
AYVNRGITGA IVQRQSFGGW KKSSVGLGSK AGGPNYVMLM GTWADAPSHH APRETNPLIS 
KLDLPGEELE WLEKANASDE TAWNTEFGSP RDPSGLDVEA NIFRYRPAEV VLRLDDSATP 
RET ARAL LAA RRAGVTPRVL QTPGVSEQVR EVLSAAGVSA ETVDDSVFIS NVLRGEYDEN 
SSVRVRYLGK VSDTVRERLS VRPEVVLLDD AVTASGRVEL RYWLKEQAIS MTLHRFGNPV 
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AAFHELAEEL KR 

>RXN00076 TRANSLATE of: rxn00076.seq check: 5232 from: 1 to: 1371 
MTTPLRVAVI GAGPAGIYAS DLLIRNEERE VFVDLFEQMP APFGLIRYGV APDHPRIKGI 
VKSLHNVLDK PRLRLLGNIE IGKDITVEEL RDYYDAVVFS TGAVADRDLN IPGIEAEGSF 
GAGEFVGFYD GNPRFERSWD LSAQSVAVIG VGNVGLDVAR ILAKTGDELK VTEI SDNVYD 
S L KEN KATE V HVFGRRGPAQ VKFTPQELKE LDHSPTINVV VDPEDIDYDG AS EE ARRAS K 
SQDLVCQILE QYAIREPKDA PHTLQIHLFE NPVEVLQKDG KVVGLRTERT SLDGNGGVNG 
TGEFKDWPVQ AVYRAVGYKS DPIDGVPFDE NKHVIPNDGG HVLTAPGAEP VPGLYATGWI 
KRGPIGLIGN TKSDAKETTD ILIKDAVAGV LEAPKHQGEE AIIELLDSRN IPFTTWEGWY 
KLDAAERALG EAEGRERKKI VDWEEMVRQA REAPAIV 

>RXN00116 TRANSLATE of: rxn00116.seq check: 3330 from: 1 to: 1161 
MSNDFVVSRL RPFGETIFAT MTQRAVEAGA INLGQGFPDE DGPRRMLEIA SEQILGGNNQ 
YSAGRGDASL RAAVARDHLE RFDLEYNPDS EVLITVGATE AITATVLGLV EPGDEVIVLE 
PYYDAYAAAI ALAGATRVAV PLQEVENSWD VDVDKLHAAV TKKT RMIIVN SPHNPTGSVF 
SKKALKQLAG VARAYDLLVL SDEVYEHLVF DDQKHVSVAK LPGMWDRTVT VSSAAKTFNV 
TGWKTGWALA PEPLLEAVLK AKQFMSYVGA TPFQPAVAHA IEHEQKWVSK MSKGLELKRD 
ILRTALDKAG LKTHDSMGTY FIVADIGDRD GAEFCFELIE KVGVAAIPVQ AFVDHPKKWS 
SKVRFAFCKK EETLREAAER LKGIKKL 

>RXN00132 TRANSLATE of: rxnO 0132 . seq check: 6992 from: 1 to: 1434 
MAQVMDFKVA DLSLAEAGRH QIRLAEYEMP GLMQLRKEFA DEQPLKGARI AGSIHMTVQT 
AVLIETLTAL GAEVRWASCN IFSTQDEAAA AIVVGSGTVE EPAGVPVFAW KGESLEEYWW 
CINQIFSWGD ELPNMILDDG GDATMAVIRG REYEQAGLVP PAEAN DSDEY IAFLGMLREV 
LAAEPGKWGK IAEAVKGVTE ETTTGVHRLY HFAEEGVLPF PAMNVNDAVT KSKFDNKYGT 
RHSLIDGINR ATDMLMGGKN VLVCGYGDVG KGCAEAFDGQ GARVKVTEAD PINALQALMD 
GYSVVTVDEA IEDADIVITA TGNKDII SFE QMLKMKDHAL LGNIGHFDNE IDMHSLLHRD 
DVTRTTIKPQ VDEFTFSTGR SIIVLSEGRL LNLGNATGHP SFVMSNSFAD QTIAQIELFQ 
NEGQYENEVY RLPKVLDEKV ARIHVEALGG QLTELTKEQA EYIGVDVAGP FKPEHYRY 

>RXN00198 TRANSLATE of: rxn00198.seq check: 9286 from: 1 to: 549 
MYPNLFRTAT AHEEGEYI IT GDESADEIAA LGLAERAAGS TLGERKFAVN TVEFHGNNGH 
VTGLTGNQIR VVNGKREPIE GTEFPFEADL VLVALGFTGA EQGGLAHELG VGFDDRGRIL 
RDSEYRSPTN SRVYIAGDNG RGQSLIVWAI AEGRACAAAI DADLMGETAL PVAVAPQDVP 
LAV 

>RXN00262 TRANSLATE of: rxn002 62 . seq check: 6430 from: 1 to: 1074 
MLYLDNAATT SVRNEALEAM WPYLTGAFGN PSSPHEVGRL AS AGLE DART RVARIIGGRP 
TQVTFTSGGS EANNLAIKGA CLANPRGRHL ITTPIEHDSV LETAAYLERF HDFEITYLSP 
DHTGLISPEG LRKAVRPDTT LISIGYANNE VGTIQPIAEL AAVSSTPFHT DAVQAAHLTF 
DLGVDALSLS GHKFGAPKGI GVLWSKLPLE PVIHGGGQEK GRRSGTENVA GAIAFATALE 
LARAESYPDL GEFIEEVLTI PGAHLTGHPR MRIDGHASFL FDSIGSETVL LELERQGIVC 
SPGSACGSGE VSHVLLALGL EEDQARTAVR CTFSTTHSRE DALVAASALK SAVALIRG 

>RXN00351 TRANSLATE of: rxn00351.seq check: 7296 from: 1 to: 1455 
MDDSNSFVVV ANRL PVDMT V HPDGSYSISP S PGGLVTGLS PVLEQHRGCWV GWPGTVDVA 
PEPFRTDTGV LLHPVVLTAS DYEGFYEGFS NATLWPLFHD LIVTPVYNTD WWHAFREVNL 
KFAEAVSQVA AHGATVWVQD YQLLLVPGIL RQMRPDLKIG FFLHIPFPSP DLFRQLPWRE 
EIVRGMLGAD LVGFHLVQNA ENFLALTQQV AGTAGSHVGQ PDTLQVSGEA LVREIGAHVE 
TADGRRVSVG AFPISIDVEM FGEASKSAVL DLLKTLDEPE TVFLGVDRLD YTKGILQRLL 
AFEELLESGA LEADKAVLLQ VATPSRERID HYRVSRSQVE EAVGRINGRF GRMGRPVVHY 
LHRSLSKNDL QVLYTAADVM LVTPFKDGMN LVAKEFVANH RDGTGALVLS EFAGAATELT 
GAYLCNPFDV ESIKRQMVAA VHDLKHNPES AATRMKTNSE QVYTHDVNVW ANSFLDCLAQ 
SGENS 

>RXN00355 TRANSLATE of: rxn00355.seq check: 5514 from: 1 to: 1020 
MHLGKLDQDS ATTILEDYKN MTNIRVAIVG YGNLGRSVEK LIAKQPDMDL VGIFSRRATL 
DTKTPVFDVA DVDKHADDVD VLFLCMGSAT DIPEQAPKFA QFACTVDTYD NHRDIPRHRQ 
VMNEAATAAG NVALVSTGWD PGMFSINRVY AAAVLAEHQQ HTFWGPGLSQ GHSDALRRIP 
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GVQKAVQYTL PSEDALEKAR RGEAGDLTGK QTHKRQCFVV ADAADHERIE NDIRTMPDYF 
VGYEVEVNFI DEATFDSEHT GMPHGGHVIT TGDTGGFNHT VEYILKLDRN PDFTASSQIA 
FGRAAHRMKQ QGQSGAFTVL EVAPYLLSPE NLDDLIARDV 

>RXN00365 TRANSLATE of: rxn00365.seq check: 223 from: 1 to: 627 
MILSPSKTFE LEIVEKAFRE GWVQPVIPSM STGLSVAWG SGPAGLAAAQ QLTRAGHSVT 
VFERDDRLGG LMRYGVPEYK MENRWIDRRI EQMEAEGTTF QVGTSPRAAE LALFDAILLA 
TGTPVARELS VPGHDLNGIH AAMDYLTAQN RINEGDGEVS P I NAKGKKV V IIGGGDTGTD 
CFGTALRQGA ESVTQFDIRP RAPFQRADS 

>RXN00367 TRANSLATE of: rxn003 67 . seq check: 6400 from: 1 to: 4530 
MKPQGLYNPA HEHDACGVAF IADIHGRPSR SIVDRALEAL RNIDHRGAAG AEKNTGDGAG 
ILMQIPDGFY REVSGIELPE AGEYATGIAF LPRGRMAMMD AQKEIERIAK QEGADVLGWR 
MVPFDSRDLG SMAEEAMPSF AQIFLTVPGK SGEDLDRVMF FIRKRCEREL GTTNGRDTVY 
FPSLSSRTII YKGMLTTLQL EGFFEDLGDA RLESAIAIVH SRFSTNTFPS WPLAHPYRFV 
AHNGEINTVR GNENWMRARE ALIKNDKLGN LSSVLPICTP EGSDTARFDE ALELLHLGGY 
SLPHAVAMMI PQAWEHNKTL SPELRDFYEY HSCLMEPWDG PAALAFTDGR FVGAVLDRNG 
LRPGRITITD SGLVVMASES GVLDLREESV VKRTRVQPGR MFLVDTAEGR IVEDEEIKQK 
LSEAQPYGEW IRDNFVHLDR LPQTRYNYMA HSRAVLRQRV FGITEEDVDL LLLPMARQGA 
EAIGSMGSDT PIAALSQRPR MLYDFFAQRF AQVTNPPLDS IREKPVTSMF TLLGAQSDVL 
NPGPDAARRI RLESPI IDNH ELATLINANA HGEWDSFGAA VISGLYPVAH HGAGMKAAIA 
RVRREVSEAI RNGKTLIVLS DRESDERMAP IPALLLTSAV HQYLVQQRTR TQCSLVVESG 
DAREVHHLAM LIGFGADAIN PYMAFETIDE LRMKGQLGDL SLDEASRNYI KAATTGVLKV 
MSKMGIATVS SYRGAQLADV TGLHQDLLDN YFGGIASPIS GIGLDEVAAD VEARHRSAFL 
PRPEEHAHRE LDLGGEYKWR REGEYHLFNP ETIFKLQHAT RSGSYEIFKD YTRKVDDQST 
RLGTIRGLFE FSTDRKPISV SEVEPVSEIV KRFSTGAMSY GSISAEAHEV LAIAMNRLGG 
MSNSGEGGED ARRFDVEPNG DWKRSAIKQV ASGRFGVTSH YLNNCTDIQI KMAQGAKPGE 
GGQLPPNKVY PWVAEVRITT PGVGLISPPP HHDI YSIEDL AQLIHDLKNA NPRARIHVKL 
VAEQGVGTVA AGVSKAHADV VLISGHDGGT GASPLTSLKH AGGPWELGLA ETQQTLLLNG 
LRDRIRVQCD GQLKTGRDVV IAALLGAEEF GFATAPLVVE GCIMMRVCHL DTCPVGIATQ 
NPDLRSKFTG KAEHVVNFFT FIAQEVREYL AQLGFRSIDE AVGQAQVLRK RSGIPADSRA 
AHLDLSPIFH RPETPHFPTQ DVRCTKTQEH SLEKALDNAF IDKASDTITR AAAGVETSIV 
IDSSISNVNR SVGTMLGSAV SRVAGAQGLP DGTITLNLQG CAGNSFGAFI PRGITINLTG 
DANDFVGKGL SGGKIVIKPS AQAPKQLKNN PNIIAGNVLG YGATSGELFI RGQVGERFCV 
RNSGATAVVE GIGNHGCEYM TGGRVLVLGP VGENFGAGMS GG I AYLANSP DLNQKINGEL 
VDVVPLSADD LTWADELIAR HRELTGSETK LRAQDLVKIM PRDFQKVLNI IETAHAEGQD 
PAIKIMEAVS 



>RXN00371 TRANSLATE of: rxn00371.seq check: 9489 from: 1 to: 1794 
MTIAHKPEMA ETTGIETNQV SETIGVESLT HGNLRPVSSF EGQHEGQTEE LLPGKVIFVG 
AGPGNPDLLT VRAREVLGNA VRAITDEQVL SGVRAFVATE I PVPEDKLQA AEDEYERICI 
EAKENGARRK PPRPAPPTAA EITEVSEATP AQIVELVQDA LSYGGDVIRL VTGNPLSSDA 
TLAEISAVSE AGLEFQVVPG MSLPATVPAF AGIALGSTYT ETDVNGQNLD WDQLASAPQP 
LVLQARVDDL SRIAQELKAR NMSLETPVSV TANGTTRLQR TYDTTLGLLH KLDAELSGPL 
VVTLGKGVDD RSKYSWWENR ALYGWRVLVP RAREQAASMS ARLSSHGAIP QEVPTISVEP 
PRNPAQMERA IKGIVEGRYQ WWLTSVNAV KAVWEKITEF GLDSRSFAGV RIAAVGEKTA 
AEIRALGITP ELLPARTRQN AQGLVDVFPE YFEELDPVGR VLLPRADIAT DVLVDGLTHL 
GWEVEDVVAY RTVRAAPPSA DIRDMIKTGG FDAVAFTSSS TVKNLVGIAG KPHPRTIVAC 
I G PMTAATAE ELGLRVDVMP EIAEVPELID ALAEHVADLR AKGELPPPRK KRRRRKAS 



>RXN00383 TRANSLATE of: rxn00383.seq check: 2070 from: 1 to: 1344 
MRFAIIGAGL AGLTAAYEIH KADPTAQIDV LEAGERIGGK LFTVPFASGP TDIGAEAFLA 
ARSDAVEFFT ELGLADSLVS PSAAKSQYFA GGALHAFPAG GVMGIPSNPP AGAQDTAFDW 
TPGQDISVGA LVRRQYGDEI VDTVVSSLLG GVYSSTADDL GVRASVPALA AALDQLAEAG 
EPVTLSAAVK AVEAQREAAK TTSETRPVFQ TFKGGYAELY EALAEQCGAD IHLDSFVSAI 
TKDGEGFAIK GGGEGTYDKV ILAVPAPTAA VLLRDLAPAA APHLRAIKLA SSAVVGMRFD 
SSEGLPDNSG VLVAVNEPGI TAKAFTFSSK KWPHLEARGG ALVRASFGRL GDEASARMDE 
DLLVDAALDD LLTITGFDGR AAGLGEIFVQ RWFGGL PAYG VDHIATVSAA RAEIAAVPGV 
EAI GAWAGG VGVPAVT ADAQAAVHRLLG 



>RXN00402 TRANSLATE of: rxn00402.seq check: 8345 from: 1 to: 600 
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TDEKDGKPVL PYFVTPDAAY 
IDTLSLRLER HNENAIKVAE 
IKGGKDEAWA FIDALKLHSN 
VGIETIDDII ADLEGGFAAI 



HGLKYADLGA PAFGLKVRVG 
FLNNHEKVEK VNFAGLKDSP 
LANIGDVRSL VVHPATTTHS 



LLRDTGSTLS AFNAWAAVQG 
WYATKEKLGL KYTGSVLTFE 
QSDEAGLARA GVTQSTVRLS 



>RXN00403 TRANSLATE of: rxn00403.seq check: 6647 from: 1 to: 1131 

MPTLAPSGQL EIQAIGDVST EAGAIITNAE IAYHRWGEYR VDKEGRSNVV LIEHALTGDS 

NAADWWADLL GPGKAINTDI YCVICTNVIG GCNGSTGPGS MHPDGNFWGN RFPATSIRDQ 

VNAEKQFLDA LGITTVAAVL GGSMGGARTL EWAAMYPETV GAAAVLAVSA RASAWQIGIQ 

SAQIKAIEND HHWHEGNYYE SGCNPATGLG AARRIAHLTY RGELEIDERF GTKAQKNENP 

LGPYRKPDQR FAVESYLDYQ ADKLVQRFDA GSYVLLTDAL NRHDIGRDRG GLNKALESIK 

VPVLVAGVDT DILYPYHQQE HLSRNLGNLL AMAKIVSPVG HDAFLTESRQ MDRI VRNFFS 

LISPDEDNPS TYIEFYI 



>RXN00420 TRANSLATE of: rxn00420.seq check: 7740 from: 1 to: 1464 
MNSSHGTSSS GASAGAHGAL PLEAQKLNGW GRTAPTTAEV LTTPDLDI IV DAVRQVAEQN 
DSKPDYLKRG VIARGMGRSY GDPAQNAGGL VIDMQPLNKI HSIDPDSAIV DVDGGVTLDQ 
LMKAALPYGL WVPVLPGTRQ VTIGGAIGPD IHGKNHHSAG SFGDHVVSME LLVADGRILH 
LEPEGTAEDP QGDLFWATVG GMGLTGIIVR ARIRMTKTET AYFIADTDRT NNLEETVAFH 
SDGSEHNYTY SSAWFDVISP EPKLGRSTIS RGSLATLAQL EELAPKLAKD PLKFNAPQLM 
KVPDIFPSWT LNKLTLSAVG VAYYAMGAPA KNQVKNLTQF YQPLDLIGEW NRGYGSKGFL 
QYQFVVPTEA VEPFKDIIRD MQKSGHYSAL NVFKLFGPGN RAPLSYPMPG WNVCVDFPIR 
PGLGAFLDDL DKRVME FGGR LYLAKESRTS AENFHAMYPG MEGWLKTRNE IDPTGVFASD 
MSRRLELS 

>RXN00435 TRANSLATE of: rxn00435.seq check: 2922 from: 1 to: 1173 
VGFDVARVRG LYTSLGDGWT YLNSHQIPQV PERVASGVAA AFRTHAQISE VTSQPIAVDQ 
LEAAREAVAS LAGVDPDCVV LGPTRQFLAH TLARGLGGFV RRKAGVVLSR ADADWLTAPF 
RSLDGVFSWA EPDLGTGMLP DWQYEKLVDG STRLVVLSAA HPLLGTVAPV GKIVDKVRAR 
SRAWVLVDAT TYAAYRPLRL DEWEADIVML DLGELGGPQI SALIFRDTSM FPRLDRTVPL 
ELPASSLPHG LLGGVPNLVR HLGNLDENAP SVVEAMGEMA KFHKGLFEHL VESLEGLHAV 
HIVGISGDAA GQDAPFLDRV PRLTFTMEGV PADMVYRRLV DNRLITTVSP ADPLLEAMGV 
TEAGGSITIG LSPFSTYYEV DQLTRVLASL A 

>RXN00437 TRANSLATE of: rxn00437.seq check: 8249 from: 1 to: 456 
MNTDPAYVAE QTGKLIDAFL TTDPLEPLLD AAKNGVCTEA MGALVTFEGI VRDHDGGARV 
TSLTYTAHPT APQVLSAVAD SIVEKHPRTR LWTAHRTGAL KIGDAAFLVV AASAHRADAF 
AACSDLADAV KAQVPIWKEQ TRLDGSTDWV GL 

>RXN00439 TRANSLATE of: rxn00439.seq check: 3994 from: 1 to: 468 
MSELTHVRAD GSAHMVDVTG KNETSRTAVA EGFVKMRGDV VKQLFSAGLP KGDALPVARI 
AGIMGAKKTP DIIPLCHPLP LGKITVDFFE LTDGVRIEAS VKTRGVTGVE MEALTAVSTA 
ALTVYDMIKA VDKMAVIDGI RVLSKTGGKS GDWSVQ 



>RXN004 41 TRANSLATE o 



MSRSPEQHLA 
HLNGGTFAVG 
PQVEIPATPQ 
ITGGSEISEQ 
PDVIITSGGI 
TLVSFTLLVA 
FPPAGSSCHR 



EISALLPPQK 
PTIPAGHDPD 
GQFIRLQGSD 
HG PAT IP DAN 
SHGKFEVFRQ 
PALNRQPLRH 
RLSDQDPGAD 



f: rxn00441 
STFVNLREAL 
QWYPRGIEKD 
I TAG DEI I PA 
GPLLRSLCAR 
ILEGTPNSWF 
LDARITAPVQ 
YGGGKRHR 



seq check : 
GRRTFSAVTA 
IAPIMTGARL 
GTELNSVHIG 
NNIEVIAGLH 
GHVDQQPGGP 
GLQDNREQFL 



2659 from: 
QWDSPRFDNS 
PKNTAAIIPV 
VLASQSIKSI 
TNDDPERLRF 
QGISTFAETP 
RGTISYRNGP 



1 to: 1164 
QMDGFALGPS 
EKTTPGNFDA 
EVAAKPRVLI 
ELENAIDQYQ 
VISLPGNPIS 
RPRHASPGHQ 



>RXN00446 TRANSLATE of: rxn00446.seq check: 3948 from: 1 to: 864 
MGAVELREAL AEHLEVEFDQ VTVGCGSSAL CQQLVQATCA QGDEVIFPWR SFEAYPIFAQ 
VAGATPVAIP LTADQNHDLD AMAAAITDKT RLIFICNPNN PSGTTITQAQ FDNFMEKVPN 
DVVVGLDEAY FEFNRADDTP VATEEIHRHD NVIGLRTFSK AYGLAGLRVG YAFGNAEIIA 
AMNKVAI P FA VNSAAQAAAL ASLNSADELM ERVEETVEKR DAVVSALGAA PTQAN FVWLP 
GEGAAELAAK LAEHGIVIRA FPEGARISVT NAEETDKLLR AWEAI NAG 



>RXN00448 TRANSLATE of: rxn00448.seq check: 8725 from: 1 to: 1020 
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VTTKDISRPV CILGLGLIGG SLLRDLHAAN HSVFGYNRSR SGAKSAVDEG FDVSADLEAT 
LQRAAAEDAL IVLAVPMTAI DSLLDAVHTH APNNGFTDVV SVKTAVYDAV KARNMQHRYV 
GSHPMAGTAN SGWSASMDGL FKRAVWVVTF DQLFDGTDIN STWISIWKDV VQMALAVGAE 
VVPSRVGPHD AAAARVSHLT HILAETLAIV GDNGGALSLS LAAGSYRDST RVAGTDPGLV 
RAMCESNAGP LVKALDEALA ILHEAREGLT AEQPNIEQLA DNGYRSRIRY EARS GQRRAK 
ESVSPTITSS RPVLRLHPGT PNWEKQLIHA ETLGARIEVF 

>RXN00450 TRANSLATE of: rxn00450.seq check: 3072 from: 1 to: 324 
VGVLPVQARI KDDERRMRHA LDIARQTPEG DVPVGAVIYA PTGEILATAT NRREADRDPT 
AHAEIIALRR AARRFSDGWR LSDCTAWTL EPCSMCAGAL VGARIGRI 

>RXN00487 TRANSLATE of: rxn00487.seq check: 2450 from: 1 to: 1569 
VSLQTNHRPV LVVD FGAQYA QLIARRVREA GIYSEVIPHT ATADDVRAKN AAALVLSGGP 
SSVYAEGAPS LDAEILDLGL PVFGICYGFQ AMTHALGGTV ANTGKREYGR TDINVAGGVL 
HEGLEACHKV WMSHGDAVSE APEGFVVTAS S E GAP VAAFE NKERKMAGVQ YHPEVLHSPH 
GQAVLTRFLT EIAGLEQNWT AANIAEELIE KVREQIGEDG RAICGLSGGV DSAVAGALVQ 
RAIGDRLTCV FVDHGLLRAG EREQVEKDFV AATGAKLVTV DERQAFLSKL AGVTEPEAKR 
KAIGAEFIRS FERAVAGVLE EAPEGSTVDF LVQGTLYPDV VESGGGSGTA NIKSHHNVGG 
LPDDVEFKLV EPLRDLFKDE VRAVGRE LGL PEEIVGRQPF PGPGLGIRII GEVTEDRLET 
LRHADLIART ELTEAGLDGV IWQCPVVLLA DVRSVGVQGD GRTYGHPIVL RPVSSEDAMT 
ADWTRLPYEV LEKISTRITN EVPDVNRVVL DVTSKPPGTI EWE 

>RXN00488 TRANSLATE of: rxn00488.seq check: 2147 from: 1 to: 1518 
MTTQSRVSTG GDNPNKVALV GLTFDDVLLL PDASDVVPSE VDTSTQLTRN IRLNTPILSA 
AMDTVTEARM AIGMARHGGI GVLHRNLSIQ EQAENVELVK RSESGMVTDP VTCTPDMSIQ 
EVDDLCARFR ISGLPVVDEA GKLVGICTNR DMRFESDMNR RVAEVMTPMP LVVAEEGVTK 
EQALALLSAN KVEKLPIIAK DGKLVGLITV KDFVKTEQHP NASKDASGRL LVAAGIGTGE 
ESFQRAGALA DAGVDILVVD SAHAHSRGVL DMVSRVKKSF PKVDIVGGNL AT RE AAQAM I 
EAGADAI KVG IGPGSICTTR VVAGVGAPQI TAIMEAAVPA HKAGVPI IAD GGMQFSGDIA 
KALAAGANSV MLGSMLAGTA EAPGETITIN GKQYKRYRGM GSMGAMQGRG LSGEKRSYSK 
DRYFQSDVKS EDKLVPEGIE GRVPFRGPIG DIIHQQVGGL RAAMGYTGSS TIEELHNARF 
VQITSAGLKE SHPHHIQQTV EAPNYH 

>RXN00508 TRANSLATE of: rxn00508.seq check: 3320 from: 1 to: 1083 
MNLLTTKIDL DAIAHNTRVL KQMAGPAKLM AVVKANAYNH GVEKVAPVIA AHGADAFGVA 
TLAEAMQLRD IGISQEVLCW IWTPEQDFRA AIDRNIDLAV I S P AHAKAL I ETDAEHIRVS 
IKIDSGLHRS GVDEQEWEGV FSALAAAPHI EVTGMFTHLA CADEPENPET DRQIIAFRRA 
LALARKHGLE CPVNHVCNSP AFLTRSDLHM EMVRPGLAFY GLEPVAGLEH GLKPAMTWEA 
KVSVVKQIEA GQGTSYGLTW RAEDRGFVAV VPAGYADGMP RHAQGKFSVT IDGLDYPQVG 
RVCMDQFVIS LGDNPHGVEA GAKAVIFGEN GHDATDFAER LDTINYEVVC RPTGRTVRAY 
V 

>RXN00536 TRANSLATE of: rxn00536.seq check: 8919 from: 1 to: 1371 
MSPNDAFISA PAKIETPVGP RNEGQPAWNK QRGSSMPVNR YMPFEVEVED ISLPDRTWPD 
KKITVAPQWC AVDLRDGNQA LIDPMSPERK RRMFELLVQM GFKEIEVGFP SASQTDFDFV 
REIIEKGMIP DDVTIQVLVQ AREHLIRRTF EACEGAKNVI VHFYNSTSIL QRNVVFRMDK 
VQVKKLATDA AELIKTIAQD YPDTNWRWQY SPESFTGTEV EYAKEVVDAV VEVMDPTPEN 
PMIINLPSTV EMI T PNVYAD SIEWMHRNLN RRDSI ILSLH PHNDRGTGVG AAELGYMAGA 
DRIEGCLFGN GERTGNVCLV TLALNMLTQG VDPQLDFTDI RQIRSTVEYC NQLRVPERHP 
YGGDLVFTAF SGSHQDAVNK GLDAMAAKVQ PGASSTEVSW EQLRDTRMGG SLPAYRSKGC 
RSRLRGCYPR ELPVRQGRRC LHHEDRSRSA DPSLHAG 

>RXN00537 TRANSLATE of: rxn00537.seq check: 1265 from: 1 to: 2286 
MSTFVNDTVE DAIKTPELDQ PFEALGLKDD EYARIKEILG RRPTDAELTV YSVMWSEHCS 
YKSSKVHLRY FGETTTEEMA SKILAGIGEN AGVVDIGDGN AVTFRVESHN HPSFVEPHQG 
AATGVGGIVR D I MAMGARP I AVMDQLRFGA LDNPDTQRVF PGVVDGISHY GNCLGLPNIG 
GETVFDDSYA GNPLVNALCV GTLKVEDLKL AFASGTGNKV ILFGSRTGLD GIGGVSVLGS 
ASFEEGEERK LPAVQVGDPF AEKVLIECCL ELYKAGVVVG IQDLGGGGLA CATSELAAAG 
DGGMRVNLDN VPLRAENMSA AEILASESQE RMCAVVT PEN VERFLEICAK WDVTCAEIGE 
VTDEKDRYVV VHNGEVVIDA PPSTIDEGPV YNRPVARPEN QDELQLEGEI ARPVDVEEIK 
AAWLKLVASP ALASRAFITE QYDRYVRGNT VQAKNANAGV LRIDEETNRG VAISADASGR 
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YTKLEPNTGA QLALAEAYRN 
KLLGIPVSGG NVSFYNQTGD 
DEFGGSIWQQ VSGAGLNGLP 
IHQKKGMDVD LSQIHPSLFT 
AVIAVKGADV EFTVSVEELR 



VVSTGARPVA VTNCLNFGSP 
EPILPTPVVG VLGVLDNVEQ 
PVVDLLNEQR LADLFVGSDL 
SLFAESASRI VVATNRGEEL 
EAWTNTLPEA FGHAVGANAV 



ENAGVMWQFK EAVHGLADGS 
SIGNVLPSED NDLYLLGETF 
FAASHDLSEG GLGQTLAELA 
EKRAAELGVP VFKLGCTNDS 
VA 



>RXN00558 TRANSLATE of: rxn00558.seq check: 6587 from: 1 to: 1347 
VVKKPAGIAV GDGEQILVFK DLGLVSQVFD QPILESLRGN IAIGHTRYTT AGGNTWENAQ 
PMFRMAPDGT DIALGHNGNL INYIELLDKA TELGLVDPAK KPSDTDVLTG LLASGVHDGN 
NLFDSAKELL PSVKGAYCLT FTDGHTLYAA RDPFGIRPLS IGRLERGWVV ASETAALDIV 
GASHVREVEP GELIAIDESG LKSARFAETT RKGCVFEYVY LARPDSVIKG RNVNEARLEI 
GRKLAAEAPA VGDLVIPTPE SGTPAAVGFA QASGIPFGQG MVKNAYVGRT FIQPSDTLRQ 
LGIRLKLNPL REVIAGKRLV VVDDSIVRGN TQRAVIRMLR EAGAAEVHVR IASPPVKWPC 
FYGIDFATPG ELIANAVTSD NEAEMVEAVR SAIGADTLGY VSIDSMVAAT EQPANELCIA 
CFDGKYPMGL PQGNSNADLV RKMQAT AS S 

>RXN00618 TRANSLATE of: rxn00618.seq check: 4181 from: 1 to: 1107 
MQMLDRVHRR RREGKDTLMF CAGQPSTGAP EAVIEEAEIA LRSGPLGYTE VIGDREFRER 
IADWHSATYD VDTNPDNVIV TTGSSGGFVA SFIATLDHGD YVAMPTPGYP AYRNILESLG 
AKVLNLRCTA ETRFQPTAQM LEELPHKPKA VIVTSPGNPT GTIIDPEELE RIAKWCDDND 
AVLISDEDYH GMSFGRPLAT AHQFSKNAIV VGTLSKYFSM TGWRVGWIIV PDELVTPIEN 
LQASLSLCAP AIGQAAGRAA FTLEAGAELD AHVEAYREAR EVFVDKLPEI GLGTFADPDG 
GLYLWVDVSA YTDDSEEWAL RLLDEAGVAV APGVDFDPEE GHKWIRLSLC ASKEDTIEGV 
RKIGEFIKK 



>RXN00626 TRANSLATE of: rxn00626.seq check: 4739 from: 1 to: 1263 
MRILVIGSGA REHALLRGLS TDPATTELHV APGNAGLGSI ATVHPGIKAD DPEAVTALAK 
ELNSDLVVIG PEIPLVAGVA DALRAAGIAV FGPNKDAARI EGSKAFAKDV MAAQGVRTAH 
AETITPGASS EDIDAAIDRF GPTWVVKDDG LSAGKGVVVT PDRAAARAHV DAVLEGGNPV 
LLESFLDGPE VSLFCLVDGE TVVPLLPAQD HKRAYDNDEG PNTGGMGAYA PLPWLPEDGV 
QRIVDEVCVP VAREMVARGC AYSGLLYAGI AWGAEGPAVV EFNCRFGDPE TQAVLALLKT 
PLAVLLNAVA TGTLAEQPAL EWE DAYALT V VLASYNYPEA PRTGDVIRNA DADNVLHAGT 
ALNAEGELVS AGGRVLN VI G VGETLEAARD NAYTTIKDIE LEGSHYRSDI ALAALEGRIS 
I 



>RXN00636 TRANSLATE of: rxn00636.seq check: 8124 from: 1 to: 1029 
MMIDTPAVLI DRERLTANIS RMAAHAGAHE IALRPHVKTH KIIEIAQMQV DAGARGITCA 
TIGEAEI FAG AGFTDIFIAY PLYLTDHAVQ RLNAIPGEIS IGVDSVEMAQ ATAGLREDIK 
ALIEVDSGHR RSGVTATASE LSQIREALGS RYAGVFTFPG HSYGPGNGEQ AAADELQALN 
NSVQRLAGGL TSGGSSPSAQ FTDAIDEMRP GVYVFNDSQQ ITSGACTEKQ VAMTVLSTVV 
SRNVSDRRII LDAGSKILST DKPAWIDGNG FVLGNPEARI SALSEHHATI FWPDKVLLPV 
IGEQLNIVPN HACNVINLVD EVYVREADGT FRTWKVVARG RNN 



>RXN00667 TRANSLATE of: rxn00667.seq check: 6088 from: 1 to: 1014 

MIALKSMSNR VVQKPKMKAP LPIRDGLNPS RVRLPLDAAP IRAIDFVEYL ISTQRHRNPA 

DNAEALQARF DADLVVNHYG EPYAPDTMVQ PDDDIWFYRM PAAERPIPYK IHVIHEDDDI 

LVIDKPPYLA TMPRGRHITE TALVKMRVLT GNNDLTPAHR LDRLTSGVLV MVKKPELRGA 

YQTLFARREA SKTYEAIAEF VPGLLDDGPA IWESRIEKER GIVQAFVVEG PVNARTELVS 

VTPVEDAEQS ILEEMHGPLP RQARYVLAPS TGKTHQLRIH MRDFAAPILG DPLYPVLHAV 

DDEDYTTPMH LIARTLTFVD PQTNEERTFV SNRPTGSL 



>RXN00708 TRANSLATE of: rxn00708. 
MTLSLPPIGF GTVHLDGAPG VEAIATAIDA 
LIVTSKLPGR FHARDLGRVR IEESLYRLNL 
AGLVKHIGVS NFLPNHIDRL RRETGELPAV 
LSNGRGLVEE PLLKEIGERY GVGSGEIALA 
IDEDVQAITA LARKNGRIKD QDPAVYEEF 



seq check: 9995 from: 1 to: 807 

GYRLIDTAYN YENEGTVGKA VRESGVPREE 

DYIDLLLIHW PNPSKDLYVE AWETLIEVRD 

NQIELHPYFP QVEQVDFHDE LGIITEAWSP 

WHHARGIVPI PRSTNPARQR SNLEAVKISL 



>RXN00770 TRANSLATE of: rxn00770.seq check: 6183 from: 1 to: 1170 
LLSPYAWGLS RALLDSYVPN KFQTPAGEAK YTMSDHQDTT AEGVSYAAAG VDIEAGDRAV 
ELFAPMAKRA TRPEVLGNLG GFAGLFELGK YKKPILAAGS DGVGTKLVIA QMMDKHDTIG 
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I DLVAMCVDD LVVTGAEPLF LQDYIAIGKV VPEHVAEIVS GIAEGCVQAG CALLGGETAE 
HPGVMEPDHY DVSATAVGVV EADELLGPDR VRAGDVLIGM ASSGLHSNGY SLARHVLLEK 
AGLALDGHIE ELGRTLGEEL LEPTRIYAKD CLALIAECEV HTFCHVTGGG LAGNLERVVP 
EGLVAEMSRA TWTPGQIFRT ISSVGKVSRE EMEKTFNMGV GMVAVVAEKD RDRALAMLTA 
RHIDCWEIGT VRNGEEGEPR VILNGEHPGY 

>RXN00954 TRANSLATE of: rxn00954.seq check: 8841 from: 1 to: 621 
AVKWFEASNF TFLFAPAYNP AIAHVQPVRQ ALKFPTIFNT LGPLLSPARP ERQIMGVANA 
NHGQLIAEVF RELGRTRALV VHGAGTDEIA VHGTTLVWEL KEDGTIEHYT IEPEDLGLGR 
YTLEDLVGGL GTENAEAMRA TFAGTGPDAH RDALAASAGA MFYLNGDVDS LKDGAQKALS 
LLADGTTQAW LAKHEEIDYS EKESSND 

>RXN00956 TRANSLATE of: rxn00956.seq check: 8058 from: 1 to: 1137 
MTEKENLGGS TLLPAYFGEF GGQFVAESLL PALDQLEKAF VDATNSPEFR EELGGYLRDY 
LGRPTPLTEC SNLPLAGEGK GFARIFLKRE DLVHGGAHKT NQVIGQVLLA KRMGKTRIIA 
ETGAGQHGTA TALACALMGL ECVVYMGAKD VARQQPNVYR MQLHGAKVIP VESGSGTLKD 
AVNEALRDWT ATFHESHYLL GTPAGPHPFP T1VREFHKVI SEEAKAQMLE RTGKLPDVVV 
ACVGGGSNAI GMFADFIDDE GVELVGAEPA GEGLDSGKHG ATITNGQIGI LHGTRSYLMR 
NSDGQVEESY SISAGLDYPG VGPQHAHLHA TGRAT YVGIT DAEALQAFQY LARYEGIIPA 
LESSHAFAYA LKRAKTAEV 

>RXN00957 TRANSLATE of: rxn00957.seq check: 8921 from: 1 to: 1554 
MSTNPHVFSL DVRYHEDASA LFAHLGGTTA DDAALLESAD ITTKNGISSL AVLKSSVRIT 
CTGNTVVTQP LTDSGRAVVA RLTQQLGQYN TAENTFSFPA SDAVDERERL TAPSTIEVLR 
KLQFESGYSD ASLPLLMGGF AFDFLETFET LPAVEESVNT YPDYQFVLAE IVLDINHQDQ 
TAKLAGVSNA PGELEAELNK LSLLIDAALP ATEHAYQTTP HDGDTLRVVA DIPDAQFRTQ 
INELKENIYN GDIYQVVPAR TFTAPCPDAF AAYLQLRATN PSPYMFYIRG LNEGRSYELF 
GASPESNLKF TAANRELQLY PIAGTRPRGL NPDGSINDEL DIRNELDMRT DAKEIAEHTM 
LVDLARNDLA RVSVPASRRV ADLLQVDRYS RVMHLVSRVT ATLDPELDAL DAYRACMNMG 
TLTGAPKLRA MELLRGVEKR RRGSYGGAVG YLRGNGDMDN CIVIRSAFVQ DGVAAVQAGA 
GVVRDSNPQS EADETLHKAY AVLNAIALAA GSTLEVIR 

>RXN00969 TRANSLATE of: rxn00969.seq check: 5693 from: 1 to: 1335 
MTSASAPSFN PGKGPGSAVG IALLGFGTVG TEVMRLMTEY GDELAHRIGG PLEVRGIAVS 
DISKPREGVA PELLTEDAFA LIEREDVDIV VEVIGGIEYP REVVLAALKA GKSVVTANKA 
LVAAHSAELA DAAEAANVDL YFEAAVACAI PVVGPLRRSL AGDQIQSVMG IVNGTTNFIL 
DAMDSTGADY ADSLAEATRL GYAEADPTAN VEGHDAASKA AILACIAFHT RVTADDVYCE 
GIRNINAADI EAAQQAGHTI KLLAICEKFT NKEGKSAISA RVHPTLLPVS HPLASVNKSF 
NAIFVEAEAA GRLMFYGNGA GGAPTASAVL GDVVGAARNK VHGGRAPGES TYANLPIADF 
GETTTRYHLD MDVEDRVGVL AELASLFSEQ GISLRTIRQE ERDDDARLIV VTHSALESDL 
SRTVELLKAK PVVKA1NSVI RLERD 

>RXN01026 TRANSLATE of: rxn01026.seq check: 8609 from: 1 to: 1659 
MTSPVENSTS TEKLTLAEKV WRDHVVSKGE NGEPDLLYID LQLLHEVTSP QAFDGLRMTG 
RKLRHPELHL ATEDHNVPTE GIKTGSLLEI NDKISRLQVS TLRDNCEEFG VRLHPMGDVR 
QGIVHTVGPQ LGATQPGMTI VCGDSHTSTH GAFGSMAFGI GTSEVEHVMA TQTLPLKPFK 
TMAIEVTGEL QPGVSSKDLI LAIIAKIGTG GGQGYVLEYR GEAIRKMSMD ARMTMCNMSI 
E AG ARAGM I A PDQTTFDYVE GREMAPKGAD WDEAVAYWKT LPTDEGATFD KVVEIDGSAL 
TPFITWGTNP GQGLPLGESV PSPEDFTNDN DKAAAEKALQ YMDLVPGTPL RDIKIDTVFL 
GSCTNARIED LQIAADILKG HKIADGMRMM VVPSSTWIKQ EAEALGLDKI FTDAGAEWRT 
AGCSMCLGMN PDQLKPGERS AFTSNRNFEG RQGPGGRTHL VSPAVAAATE SADPVLTCRY 
LRKARKQWKN LPPTPALAFH CSDPTWTPTR SSQPSTSSAS PGPASKTDCF PTGAKTTPTL 
SSTPTPTRTA PFS 

>RXN01027 TRANSLATE of: rxn01027.seq check: 2562 from: 1 to: 1008 
MANKNNKPHE VDKDQDSAML INGRLQQIPA RPTEEFTRPT LAAGAVLWRG DITNPDSIEV 
AVIHRPHYDD WSLAKGKVDP GESIPTTAAR EILEETGYDI RLGKLIGKVT YPVLDRTKVV 
YYWTAQVLGG EFVPNDEVDE IRWLSVDEAC ELLSYQVDTE VLAKAAKRFR TPSTTRVLYV 
RHAHAHGRQT WGGDDNKRPL DKKGRRQAEM LVPMLLPFKP TAIYSAVPDR CQATALPLAD 
ELGLDVSVNR LFGDDAWETD PEACKKRFTD VVAQGGVPMI VGQGDI IPEM IKWFSENGTL 
PIDEKIKAKK GSVWVLSFHD GVFTGADYLA SSLPVK 
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>RXN01079 TRANSLATE of: rxn01079.seq check: 5671 from: 1 to: 2103 
MDFHALNALL NLYDDNGKIQ FEKDREAANQ YFLQHVNQNT VFFHNLQEKI DYLVENKYYD 
PIVLDKYDFQ FIKDLFKRAY GFKFRFQSFL GAYKYYTSYT LKTFDGRRYL ERFEDRVCMV 
ALTLADGDRA LAENLVDEIM SGRFQPATPT FLNSGKAQRG EPVSCFLLRI EDNMESIGRS 
INSALQLSKR GGGVALLLSN LREAGAPIKK IENQSSGVIP VMKLLEDAFS YANQLGARQG 
AGAVYLNAHH PDILSFLDTK RENADEKIRI KTLSLGVVIP DITFELAKRN DDMYLFSPYD 
VERI YGKPFA DVSITEHYDE MVDDDRIRKT KINARQFFQT LAEIQFESGY PYIMYEDTVN 
ASNPIEGRIT HSNLCSEILQ VSTPSEFNDD LTYAEVGEDI SCNLGSLNVA MAMDAPNFEK 
TIETEIRGLT AVPEQTSIDS VPSIRKGNEA AHAIGLGQMN LHGYFGREHM HYGSEEALDF 
TNAYFAAVLY QCLRASNQIA TERGERFKNF ENSKYATGEY FDDFDANDFA PKSDKVKELF 
AKSNIHTPTV EDWAALKADV MEHGLFNRNL QAVPPTGSIS YINNSTSSIH PIASKIEIRK 
EGKIGRVYYP APHMDNDNLE YFEDAYEIGY EKIIDTYAVA TKYVDQGLSL TLFFKDTATT 
RDINRAQIYA WRKGIKTLYY IRLRQVALEG TEVDGCVSCM L 

>RXN01095 TRANSLATE of: rxn01095.seq check: 7184 from: 1 to: 783 
MVATENRMLM EIAAEISARE ATLGFQEVKT KSRSAGLTAA FDIASVFFSS GCNVVVAFDR 
FASNWSDHSD HVDYAAQVAG FGASMLAYTV RRGQFDTAVR DIRDIKSEVD IPILLHDPII 
DPYQIHEARV MGIDALQFPV WAMEQARLES LVDRTESLGM TAIVSVRNHE EAHRAVDAGA 
TVVAIDITGY TGSLTLPEAF SGITQFMPKE VARIVLGGCS SPKELMRFAR HSADAIFVPH 
ADLATTKSLV TAGMHPACPS R 



>RXN01104 TRANSLATE of: rxn01104. 
MTVAPRIGTA TRTTSESDIT VEINLDGTGK 
GDIEIDAHHT VEDTAIVLGQ ALLDAIGDKK 
ISGEPDHMIT SVIGGHYATV INEHFFETLA 
ALRGAVEMDP RQTGIPSTKG AL 



seq check: 5920 from: 1 to: 606 

VDIDTGLPFF DHMLTAFGVH GSFDLKVHAK 

GIRRFASCQL PMDEALVESV VDISGRPYFV 

LNSRITLHVI CHYGRDPHHI TEAEYKAVAR 



>RXN01115 TRANSLATE of: rxnOlllS.seq check: 5062 from: 1 to: 753 

MAILHSVSYG TSDNTLVFIG SLGSTTDMWL PQLDALHKDF RVIAVDHRGH GLSELIEGTP 

TVADLAQDVL DTLDDLGVGN FGVIGLSLGG AVAQYLAATS DRVTKAAFMC TAAKFGEPQG 

WLDRAAACRE NGTGSLSEAV IQRWFSPTWL ENNPASREHF EAMVAGTPSE GYALCCEALA 

TWDFTDRLGE ITVPVLTIAG ADDPSTPPAT VQIIADGVGG ESRAEVLSPA AHVPTVERPN 
EVNELLAQHF A 

>RXN01116 TRANSLATE of: rxn01116.seq check: 6039 from: 1 to: 612 

MAARVAQELE DGQYVNLGIG MPTLIPGYLP EGLEVILHSE NGVLGVGPYP TEEELDPELI 

NAGKETITVA PGASYFSSSD SFAMIRSKSV DVAVLGVMEV SQYGDLANWM I PGKLVKGMG 

GAMDLVHGAS KIIAMTDHIT KKGAPKILKE CRLPLTGAKC VDMIVTTHAV FSVDPEEGLT 
LIECADGVTV EELREITEAD FKVA 



>RXN01127 TRANSLATE of: rxn01127.seq check: 8381 from: 1 to: 1020 
MKLAVIGGDG IGPEVTAEAL KVLNAVRDDI ETTDYDLGAR RYLKNGELLT DEDLASLREH 
DAILLGAIGA PGSVPPGILE RGLLLKMRFA LDHHVNLRPS KLYDGVESPL RNPGKIDFVV 
VREGTEGAYT GNGGAI RVGT PHEIANETSV NTRYGAERVI RYAFELAQSR RKKLTLVHKT 
NVLVHGGGLW QRTVDEVAKE YPEVAVDYNH IDAATI YLVT DPSRFDVIVT DNLFGDILTD 
EAGAVSGGIG LAASGNIDAT GTNPSMFEPV HGSAPDIAGQ GIADPTAAIL SAAMLLRHLG 
DEDNAVRIET AIAADVAGRD NSQPISTTEV GDRIVKALQS 



>RXN01162 TRANSLATE of: rxn01162.seq check: 4305 from: 1 to: 1326 

MYIVGICLQL VVMSQPMSAP DSAPGTERGH ERTHFAVVGD SQDPAQATAP RAPAESITLI 

GIGTDGFEGL GLKAQQALQR ASVVIGSWRQ LNLVPDAIKA ERRPWPGNTK HPDLDALFKE 

FLGRHVAVLA SGDPLFYGVG TAMVHVLGMD RLTVIPGPSS ASLACARLGW TVNRTRVVYL 

GQEPIETLIP IIESGAQFLV LGKDEFSTAQ VATLLNELGL GETPLTVLSD LGSTDEEITQ 

GTASHPPAAV SVLNVIAVGA RTAMPKPHFE GDVSNEDLRA LTVAALEPTQ GQMLWTFGDI 

GAALACDWLR AAGNKAHAIS FASMVEQSQR NARKLGVSTL SVKETLSPKT LKDIRYVQGP 

ESASPHAIFM NKGLGIDLVP ETAWMMLRPG GKLIAQASTE DNIAKLHTLQ EQHGGIIKHI 
RIDDTDVHQW RVTKPVTPEA VN 

>RXN01209 TRANSLATE of: rxn01209.seq check: 6515 from: 1 to: 1428 

MCERPEKYVT DFSLYLVTDP VLGGGPKKVA GIVDSAISGG VSVVQLRDKN SGVEDVRAAA 
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KELKELCDAR GVALVVNDYL DIAVELGLHL HIGQGDTPYT QARELLPAHL ELGLSIENLD 

QLHAVIAQCA ETGVALPDVI GIGPVASTAT KPDAAPALGV EGIAEIAAVA QDHGIASVAI 

GGVGLRNAAE LAATPIDGLC VVSEIMTAAN PAAAATRLRT AFQPTFSPET QTELSQTELQ 

GAFVNSPSAP RVLSIAGTDP TGGAGIQADL KSIAAGGGYG MCVVTSLVAQ NTHGVNTIHT 

PPLTFLEEQL EAVFSDVTVD AIKLGMLGSA DTVDLVASWL GSHEHGPVVL DPVMIATSGD 

RLLDASAEES LRRLAVHVDV VTPNIPELAV LCDSAPAITM DEAIAQAQGF ARTHDTIVIV 

KGGHLTGALA DNAVVRPDGS VFQVENLRVN TTNSHGTGCS LSASLATKIA AGESVE 

>RXN01239 TRANSLATE of: rxn01239.seq check: 4668 from: 1 to: 2433 
MARPISATYR LQMRGPQADS AGRSFGFAQA KAQLPYLKKL GISHLYLSPI FTAMPDSNHG 
YDVIDPTTIN EELGGMEGLR DLAAATHELG MGIIIDIVPN HLGVAVPHLN PWWWDVLKNG 
KDSAFEFYFD IDWHEDNGSG GKLGMP I LGA EGDEDKLEFA ELDGEKVLKY FDHLFPIAPG 
TEEGTPQEVY KRQHYRLQFW RDGVINFRRF FSVNTLAGIR QEDPLVFEHT HRLLRELVAE 
DLIDGVRVDH PDGLSDPFGY LHRLRDLIGP DRWLI IEKIL SVDEPLDPRL AVDGTTGYDA 
LRELDGVFIS RESEDKFSML ALTHSGSTWD ERALKSTEES LKRVVAQQEL AAEILRLARA 
MRRDNFSTAG TNVTEDKLSE TIIELVAAMP VYRADYISLS RTTATVIAEM SKRFPSRRDA 
LDLIAAALLG NGEAKIRFAQ VCGAVMAKGV EDTTFYRASR LVALQEVGGA PGRFGVSAAE 
FHLLQEERSL LWPRTMTTLS THDTKRGEDT RARIISLSEV PDMYSELVNR VFAVLPAPDG 
ATGSFLLQNL LGVWPADGVI TDALRDRFRE YALKAIREAS TKTTWVDPNE SFEAAVCDWV 
EALFDGPSTS LITEFVSHIN RGSVQISLGR KLLQMVGAGI PDTYQGTEFL EDSLVDPDNR 
RFVDYTAREQ VLERLQTWAW TQVNSVEDLV DNADIAKMAV VHKSLELRAE FRAS FVGGDH 
QAVFGEGRAE SHIMGIARGT DRNHLNIIAL ATRRPLILED RGGWYDTTVT LPGGQWEDRL 
TGQRFSGVVP ATDLFSHLPV SLLVLVPDSE F 

>RXN01240 TRANSLATE of: rxn01240.seq check: 5900 from: 1 to: 1023 
MSDNTLSQFG SYYHEFRRAH PMADVEFLLA IEELLTDGGV TFDRVTTRIK EWSSLKAKAR 
KRRNDGSLIY PDPRKDIHDM IGVRITTYHS TEIPVALKVL QDSFIVHKSV DKAAETRISG 
GFGYGSHHLI LEVDDTSDDL QDYKGLVFEV QVRTVLQHAW AEFEHDIRYK RADVSNPEDF 
SAEVDRMFTL AAGLIELADQ QFDQIAALKE TSRVADESVE LTAETLPGVL AMLIGNRFPR 
PRSTNYRFLE DILVANSITS VVQLRELLNP TDIEVLLKVM NYRFHPGQIR IIDDLLLKRF 
GQSHIDATVA TDSQPLNAKR HRQLKRKLEL MTQAHLVEPP N 

>RXN01304 TRANSLATE of: rxn01304.seq check: 600 from: 1 to: 486 
MPAQNKNLPG SVIVVSDRIK SGERIDKAGP VAVDLLQESG VEISTFTVVE EGFEPVHQEL 
VKALARRDRV IITIGGTGVG PRNRTPEATE PHIDTLLPGL MTQILFSGLS NTAQAGLSRG 
LVGLSARDST AALIVNAPSS SGGVRDALGV VCPLFGSIFE RL 



>RXN01321 TRANSLATE of: rxn01321.seq check: 6043 from: 1 to: 921 
MQRMTPSSPE VRNRPSAAPE ERQFVLTFGC PDSTGIVAKL SSFLAERGGW ITEAGYFTDP 
DSNWFFTRQA IRAESIDTTI EQLREEFAPL AEEFGPRAKW SFTDTAQVKK AVLLVSKEGH 
CLHDLLGRVA ENDYPMEVVA VVGNHENLRY IAENHNVPFF HVPFPKDAVG KRKAFDQVAE 
IVNGYDPDAI VLARFMQILP PDLCEMWAGR VLNIHHSFLP SFMGARPYHQ AYSRGVKLIG 
ATCHYATGDL DDGPIIEQDV IRVTHKDTPT EMQRLGRDAE KQVLARGLRF HLEDRVLVYG 
NRTVVFD 



>RXN01413 TRANSLATE of: rxn014 13 . seq check: 5704 from: 1 to: 600 

LTHLFLELDE RLVLGVQQDG YQWTEHLFRL PLQHLRNSPN DLQGLKIRWC ELYSTTGKDQ 

GVELLPQATV VTPNNFEAST LSGLEKLETV EDLKEAARLI YEQGPQYVVV KGGMDFPGEN 

AVDVLFDGSS YHVFSEPKIG EERVSGAVCT FAAVITAELA KGAEVVDPVA TAKRVVTRAV 
QDAVASNAPF TSVWLAEDNK 



>RXN01420 TRANSLATE of: rxn01420.seq check: 1274 from: 1 to: 942 

VTLGGLNVPS WSLGAEMLFY LTFPLFIPLV RKVKGVGNWW AFGITFAVSL ALITVIHFYA 

DGPKGIENFF VPRLWDTNVS PVAEVHADPV WFMQEEIPVL ESYWLSYYFP LTRLIEFYLG 

VFGAKLVAEG MFKNTNITIP LIALAVSFVA TWFVPLAFKM SVIMSLPMAF VVATLAVRDI 

EGKSGEIASP RAVLLGNISF AFYMVQFPVM VFVQRYFIAG KEYGFLGWAF YAVVCFIVSV 

ILAWVLFTFV DDPLMKATAR KKGSRRLKQS NILVRDLKVL FGKSPEKPLK VETRAENLTE 
NSEAPAKVAT GIKS 



>RXN01488 TRANSLATE of: rxn01488.seq check: 8876 from: 1 to: 948 
MSKKAILDID TGIDDALALA YALGSPELEL IGVTTTYGNV LLETGAVNDL ALLDLFGAPE 
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VPVYLGEPHA QTKDGFEVLE ISAFIHGQNG IGEVELPASE SKALPGAVDF LIDSVNTHGD 

DLVIIATGPM TNLSAAIAKD PSFASKAHVV IMGGALTVPG NVSTWAEANI NQDPDAANDL 

FRSGADVTMI GLDVTLQTLL TKKHTAQWRE LGTPAAIALA DMTDYYIKAY ETTAPHLGGC 

GLHDPLAVGV AVDPSLVTLL PINLKVDIEG ETRGRTIGDE VRLNDPVRTS RAAVAVDVDR 
FLSEFMTRIG RVAAQQ 

>RXN01560 TRANSLATE of: rxn01560.seq check: 2973 from: 1 to: 330 

VGVSYIIAGD EQLDMAEAVR KIGETFKTEE IILGGGGTLN WSMLRDGLCD EVSIVMMPIA 
DGEKHTHSLF EADEKYSAPL PIGFSLASVE PLEDGSVWMR YGVNGPVDAN 



>RXN01617 TRANSLATE of: rxn01617. 
LILKTTGITV LSRFDAQVIA NQIEAATAAH 
VVLDPVLICK GQEPGAALDT DTALRAKVLP 
ARLIHEQGPQ YVVVKGGIDF PGDNAVDVLF 
AELAKGNSAV DAVTTAKRVV TRAVKDAVAS 



seq check: 7053 from: 1 to: 672 
DLDVVKIGML GTPATIDTVA TALEENSFKH 
QATVVTPNNF EATTLSGLDK LETIDDLKEA 
DGTDYHVFSE PKIGDERVSG AGCTFAAVIT 
NAPFTSVWLA EDNK 



>RXN01657 TRANSLATE of: rxn01657. 
VIVGVLALQG GVEEHLTALE ALGATTRKVR 
VEPLANLIRD GLPVFATCAG LI YLAKHLDN 
VDVSFDGATF PGVQASFIRA PIVTAFGPTV 
DYRIHQAWLD LVRKHAELAI 



seq check: 7845 from: 1 to: 600 

VPKDLDGLEG IVIPGGESTV LDKLARTFDV 

PARGQQTLAV VDVVVRRNAF GAQRESFDTT 

EAIAALNGGE VVGVRQGNII ALSFHPEETG 



>RXN01690 TRANSLATE of: rxn01690.seq check: 7996 from: 1 to: 1101 
MTSLEFTVTR TENPTSPDRL KEILAAPKFG KFFTDHMVTI DWNESEGWHN AQLVPYAPIP 
MDPATTVFHY GQAIFEGIKA YRHSDETIKT FRPDENAERM QRSAARMAMP QLPTEDFIKA 
LELLVDADQD WVPEYGGEAS LYLRPFMIST EIGLGVSPAD AYKFLVIASP VGAYFTGGIK 
PVSVWLSEDY VRAAPGGTGD AKFAGNYAAS LLAQSQAAEK GCDQVVWLDA IEHKYIEEMG 
GMNLGFI YRN GDQVKLVTPE LSGSLLPGIT RKSLLQVARD LGYEVEERKI TTTEWEEDAK 
SGAMTEAFAC GTAAVITPVG TVKSAHGTFE VNNNEVGEIT MKLRETLTGI QQGNVEDQNG 
WLYPLVG 



>RXN01698 TRANSLATE of: rxn01698.seq check: 9592 from: 1 to: 1230 

MLGMLRWTTA GESHGQALIA TVEHMPAGVP VTKDEVSYQL ARRRLGYGRG ARMKFEQDAL 

TFLTGIRHGL TLGSPISIMI GNTEWDKWTT IMSSDALDME DPDNVAAMSS GRGAKLTRPR 

PGHADYAGML KYGFDDARNV LERSSARETA ARVAAAT VAR SFLRETLGVE VLSHVISIGA 

SEPYTGAEPT FADIQAIDDS PVRAFGKDAE ESMIAEIEAA KKAGDTLGGI VEVIVEGLPI 

GLGSHISGED RLDAQIAAAL MGIQAIKGVE IGDGFEEARR RGSEAHDEVF LDDNGVYRNT 

NRAGGLEGGM TNGETLRVRA GMKPISTVPR ALKTIDMENG KAATGIHQRS DVCAVPAAGV 

VAEAMVTLVL ARAVLQKFGG DSLSETKSNI DTYLKNIEER MKFEGLEDGA 



>RXN01712 TRANSLATE of: rxn01712. 
MVDILELIGP LPFVSTPELR AIVVTAINGS 
VGSSTVKAEN YGGVEVSPEI QKQRQELGQE 
ITDNSDQAKQ QRLVDAGAQV IEVETLTAEV 
VDVWHHTIDP TLSGSVERPT VKGGDDAPRR 



seq check: 1222 from: 1 to: 696 

TTINGTSGQL GNSTDTELLL ALRRWSDVVL 

AIPPIAVMSG SLNFDVDTRF FLEAEVPPII 

GVEKLRSLGY ARIDCEGGAT LYGQMLAADL 

FALEHVFVDD DSTLFLRYKR AK 



>RXN01810 TRANSLATE of: rxn01810.seq check: 7446 from: 1 to: 1077 
MNNAFRRTLT SVVLAASLAL TACASWDSPT ASSNGDLIEE IQASSTSTDP RTFTGLSIVE 
DIGDVVPVTD NASPALPVSL TDADGNDVVV ENVSRILPLD LYGTYSKTIA GLGLVDNIVG 
RTVSSTEPAL ADIEVVTTGG HTLNAEAILN LHPTLVIIDH SIGPREVIDQ IRAAGVATVI 
MSPQRSIASI GDDIRDIASV VGLPEEGEKL AERSVAEVEE ASTVVDELTP EDPLKMVFLY 
ARGTGGVFFI LGDAYGGRDL IEGLGGVDMA AEKGIMDLAP ANAEALAELN PDVFVMMSEG 
LVSTGGIDGL MERPGIAQTT AGQNQRVLAL PDGQSLAFGA QTGELLLRAS RELYVQGGE 



>RXN01892 TRANSLATE of: rxn01892.seq check: 2496 from: 1 to: 729 
VTTSSEQPRT GYKRVMLKLG GEMFGGGKVG VDPDVVDNVA RQIAEVAKTG AEIAVVIGGG 
NFFRGAELQQ RGMDRARSDY MGMLGTVMNC LALQDFLGQH GVECRVQTAI NMAQVAEPYL 
PLRAERHLEK GRVVI FGAGM GMPYFSTDTT AAQRALEIGC DVLLMAKAVD GVYSDDPRTN 
PDAELFTEIT PKEVIEKGLK VADATAFSLC MDNKMPILVF NLLTEGNIAR AISGERIGTL 
VES 
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>RXN01920 TRANSLATE of: rxn01920.seq check: 452 from: 1 to: 1002 
MAADSDLSVH DAYLKEHVAP VKAINWNSIP DSKDLEVWDR LTGNFWLPEK VPVSNDIKSW 
GTLNEVEKAA TMRVFTGLTL LDTIQGTVGA ISLLPDADSL HEEAVLTNIA FMESVHAKSY 
SNIFMTLAST AEINDAFRWS EENENLQRKA KIILSYYEGD DPLKRKIASV ILESFLFYSG 
FYLPMYWSSH SKLANTADVI RLI IRDEAVH GYYIGYKYQK AVAKETPERQ EELKEYTFDL 
LYDLYDNETQ YSEDLYDDLG WTEDVKRFLR YNANKALNNL GYEGLFPADE TKVSPNILSA 
LSPNADENHD FFSGSGSSYV IGKAENTEDD DWDF 

>RXN01929 TRANSLATE of: rxn01929.seq check: 5174 from: 1 to: 813 
MPMSGIDAKK IRTRHFREAK VNGQKVSVLT SYDALSARIF DEAGVDMLLV GDSAANVVLG 
RDTTLSITLD EMIVLAKAVT IATKRALVVV DLPFGTYEVS PNQAVESAIR VMRETGAAAV 
KIEGGVEIAQ TIRRIVDAGI PVVGHIGYTP QSEHSLGGHV VQGRGASSGK LIADARALEQ 
AGAFAVVLEM VPAEAAREVT EDLSITTIGI GAGNGTDGQV LVWQDAFGLN RGKKPRFVRE 
YATLGDSLHD AAQAYIADIH AGTFPGEAES F 

>RXN01940 TRANSLATE of: rxn01940.seq check: 4990 from: 1 to: 936 
MTTKI ILDCD PGHDDAVAML LAAGSPEIEL LGITTVGGNQ TLDKVTHNTQ WAT I AD I NA 
PI YRGVTRPL VRPVEVAEDI HGDTGMEIHK YELPEPTKQV EDTHAVDFI I DTIMNNEPGS 
VALVPTGPLT NIALAVRKEP RIAERVKEVV LMGGGYHVGN WTAVAEFNIK IDPEAAHIVF 
NEKWPLTMVG LDLTHQALAT PEIEAKFNEL GTDVADFVVA LFDAFRKNYQ DAQGFDNPPV 
HDPCAVAYLV DPTVFTTRKA PLDVELYGAL TTGMTVADFR APAPADCTTQ VAVDLDFDKF 
WNMV I DAVKR IG 

>RXN02008 TRANSLATE of: rxn02008.seq check: 2069 from: 1 to: 1134 
VYAAIGVVHS LFNALPGRFK DYI SAPRFGV YQSLHTTVMG PGGKPLEVQA RTHDMHYNAE 
FGIAAHWRYK ETKGSHSGEQ AEVDQMAWMR QLLDWQKEAA DPNEFLDSLR YDLTSKQIFV 
FTPKGDVVNL PVNSTPVDFA YAVHTEVGHR CIGAKINGKL VALETKLKSG DRVEVFTSKD 
QNAGPSRGWQ EFVVSPRAKA KIRQWFAKER REEYLEAGRD ALAAVIQRGG LPMHRLFTAS 
SMKTVATELH YPDVDALYTA IGSGSVSAQH VVNRLMAIFG DEEDAEDALV ARTPFSELVN 
SRATTESSTG ILVEGSPDVM AKLAKCCMPV PGDEIFGFVT RGGGVSVHRT DCTNVEKLKE 
EPERIVSVSW ASEGQGSV 

>RXN02027 TRANSLATE of: rxn02027.seq check: 4731 from: 1 to: 501 
MSQTKQELRT KLREARTNMD EASRTRENAA IIANVSYYIR SKQPKRIAAY VPVRTEPGGR 
LLLDALHAET SALILPVSLE DRRLDWALYE GPTSLVPGAF GIQEPGGTRL GPEALNFCDL 
VIAPALACTP SGIRLGKGGG FYDRALATGV KADVITLLFN GEIRDDI 

>RXN02085 TRANSLATE of: rxn02085.seq check: 9107 from: 1 to: 2235 
MTSNFSSTVA GLPRIGAKRE LKFALEGYWN GSIEGRELAQ TARQLVNTAS DSLSGLDSVP 
FAGRSYYDAM LDTAAILGVL PERFDDIADH ENDGLPLWID RYFGAARGTE TLPAQAMTKW 
FDTNYHYLVP ELSADTRFVL DASALIEDLR CQQVRGVNAR PVLVGPLTFL SLARTTDGSN 
PLDHLPALFE VYERLIKSFD TEWVQIDEPA LVTDVAPEVL EQVRAGYTTL AKRDGVFVNT 
YFGSGDQALN TLAGIGLGAI GVDLVTHGVT ELAAWKGEEL LVAGIVDGRN IWRTDLCAAL 
AS LKRLAARG PIAVSTSCSL LHVPYTLEAE NIEPEVRDWL AFGSEKITEV KLLADALAGN 
IDAAAFDAAS AAIASRRTSP RTAPITQELP GRSRGSFDTR VTLQEKSLEL PALPTTTIGS 
FPQTPSIRSA RARLRKESIT LEQYEEAMRE EIDLVIAKQE ELGLDVLVHG EPERNDMVQY 
FSELLDGFLS TANGWVQSYG SRCVRPPVLF GNVSRPAPMT VKWFQYAQSL TQKHVKGMLT 
GPVTILAWSF VRDDQPLATT ADQVALALRD EINDLIEAGA KIIQVDEPAI RELLPLRDVD 
KPAYLQWSVD SFRLATAGAP DDVQIHTHMC YSEFNEVISS VIALDADVTT IEAARSDMQV 
LAALKSSGFE LGVGPGVWDI HSPRVPSAQK VDGLLEAALQ SVDPRQLWVN PDCGLKTRGW 
PEVEASLKVL VESAKQAREK I GAT I 

>RXN02153 TRANSLATE of: rxn02153.seq check: 56 from: 1 to: 780 
MIMHNVYGVT MT I KVAIAGA SGYAGGEILR LLLGHPAYAS GELEIGALTA ASTAGSTLGE 
LMPHIPQLAD RVIQDTTAET LAGHDVVFLG LPHGFSAEIA LQLGPDVTVI DCAADFRLQN 
AADWEKFYGS EHQGTWPYGI PEMPGHREAL RGAKRVAVPG CFPTGATLAL LPAVQAGLIE 
PDVSVVSITG VSGAGKKASV ALLGSETMGS LKAYNTSGKH RHTPEIAQNL GEVSDKPVKV 
SFTPVLAPLP REFSPLQPHL 

>RXN02154 TRANSLATE of: rxn02154.seq check: 6613 from: 1 to: 291 
LKEGVTAEQA RAVYEEFYAQ ETFVHVLPEG AQPQTQAVLG SNMCHVQVEI DEEAGKVLVT 
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SAIDNLTKGT AGAAVQCMNL SVGFDEAAGL PQVGVAP 



>RXN02162 TRANSLATE of: rxn02162.seq check: 5865 from: 1 to: 1431 

MEQHGTNEGA LWGGRFSGGP SEAMFALSVS THFDWVLAPY DVLASKAHAK VLHQADLLSD 

EDLATMLAGL DQLGKDVADG TFGPLPSDED VHGAMERGVI DRVGPEVGGR LRAGRSRNDQ 

VATLFRMWVR DAVRDIALGT TELVDALSAQ AKAHAGAIMP GKTHFQAAQP VLLAHQLLAH 

AQPLLRDIDR IRDLDKRLAV SPYGSGALAG SSLKLNPEAI AEELGFDSAA DNSIDATSSR 

DFASETAFVL AQLAVDMSRL AEEIIAWCTP EFGYITLSDS WSTGSSIMPQ KKISIPDVAELT 

RGKSGRLIGN LTGLLATLKA QPLAYNRDLQ EDKEPIVDSV AQLNLLLPAM TGLVSTLTFN 

TERMRELAPA GFTLATDLAE WMVRQGVPFR EAHEASGACV RIAESRGVDL IDLTDEELSG 

VDARLTPEVR EVLTIDGAVA SRATRGGTAG VRVAEQRARV DAASTAHAEW ARAGVRR 



>RXN02198 TRANSLATE o: 
MSTSVTSPAH NNAHSSEFLD 
TRPDVLRQIH RAYFEAGADL 
GPGRNGMRRF VVGSLGPGTK 
QVKAAVHGVQ DAMAELDTFL 
TGPDEMSEHL RYLSKHADIP 
MVGGCCGTTP EHIRAVRDAV 
LSQETGISMI GERTNSNGSK 
TADMATLAAL LATSSTLPIM 
MKLVKQHGAA VVALTIDEEG 
TGQEETRRDG IETIEAIREL 
LDSAIAHSSK ILPMNRIDDR 
EQLAAMPLFE RLAQRIIDGD 
MQLPFVLQSA ETMKTAVAYL 
IILSNNGYDV VNLGIKQPLS 



:: rxn02198.seq check: 
ALANHVLIGD GAMGTQLQGF 
VETNTFGCNL PNLADYDIAD 
LPSLGHAPYA DLRGHYKEAA 
PIICHVTVET TGTMLMGSEI 
VSVMPNAGLP VLGKNGAEYP 
VGVPEQETST LTKIPAGPVE 
AFREAMLSGD WEKCVDIAKQ 
IDSTEPEVIR TGLEHLGGRS 
QARTAEHKVR IAKRLIDDIT 
KKLYPEIHTT LGLSNISFGL 
QREVALDMVY DRRTEDYDPL 
KNGLEDDLEA GMKEKSPIAI 
EPFMEEEAEA TGSAQAEGKG 
AMLEAAEEHK ADVIGMSGLL 



9108 from: 1 to: 2499 
DLDVEKDFLD LEGCNEILND 
RCRELAYKGT AVAREVADEM 
LGIIDGGGDA FLIETAQDLL 
GAALTALQPL GIDMIGLNCA 
LEAEDLAQAL AGFVSEYGLS 
QASREVEKED SVASLYTSVP 
QTRDGAHMLD LCVDYVGRDG 
IVNSVNFEDG DGPESRYQRI 
GSYGLDIKDI VVDCLTFPIS 
NPAARQVLNS VFLNECIEAG 
QEFMQLFEGV SAADAKDARA 
INEDLLNGMK TVGELFGSGQ 
KIVVATVKGD VHDIGKNLVD 
VKSTVVMKQT ISD 



>RXN02234 TRANSLATE of: rxn02234.seq check: 4131 from: 1 to: 3339 
MPKRSDINHV LVIGSGPIVI GQACEFDYSG TQACRVLKEE GLRVTLINSN PATIMTDPEM 
ADHTYVEPIE PEYIDKIFAK EIEQGHPI DA VLATLGGQTA LNAAIQLDRL GILEKYGVEL 
I GAD I DAI ER GEDRQKFKDI VTTIGGESAR SRVCHNMEEV HETVAELGLP VVVRPSFTMG 
GLGSGLAYNT EDLERIAGGG LAAS PEANVL IEESILGWKE FELELMRDTA DNVVVICSIE 
NVDALGVHTG DSVTVAPALT LTDREFQKMR DQGIAIIREV GVDTGGCNIQ FAINPVDGRI 
ITIEMNPRVS RSSALASKAT GFPIAKMAAK LAIGYTLDEI TNDITGETPA AFEPTIDYVV 
VKAPRFAFEK FVGADDTLTT TMKSVGEVMS LGRNYIAALN KALRSLETKQ QGFWTKPDEF 
FAGERATDKA AVLEDLKRPT EGRLYDVELA MRLGASVEEL YEASSIDPWF LAELEALVQF 
RQKLVDAPFL NEDLLREAKF MGLSDLQIAA LRPEFAGEDG VRTLRLSLGI RPVFKTVDTC 
AAEFEAKTPY HYSAYELDPA AESEVAPQTE REKVLILGSG PNRIGQGIEF DYSCVHAALE 
LSRVGYETVM VNCNPETVST DYDTADRLYF EPLTFEDVME VYHAEAQSGT VAGVIVQLGG 
QTPLGLADRL KKAGVPVIGT SPEAIDMAED RGEFGALLNR EQLPAPAFGT ATSFEEARTV 
ADEISYPVLV RPSYVLGGRG MEIVYDEASL EDYINRATEL SSDHPVLVDR FLDNAIEIDV 
DALCDGDEVY LAGVMEHIEE AGIHSGDSAC ALPPMTLGAQ DIEKVREATK KLALGIGVQG 
LMNVQYALKD DILYVIEANP RASRTVPFVS KATGVNLAKA ASRIAVGATI KDLQDEGMIP 
TEYDGGSLPL DAPIAVKEAV LPFNRFRRPD GKTLDTLLSP EMKSTGEVMG LANNFGAAYA 
KAEAGAFGAL PTEGTVFVTV ANRDKRTLIL PIQRLALMGY KILATEGTAG MLRRNGIECE 
VVLKASDIRE GVEGKSIVDR IREGEVDLIL NTPAGSAGAR HDGYDIRAAA VTVGVPLITT 
VQGVTAAVQG IEALREGVVS VRALQELDHA VKA 



>RXN02246 TRANSLATE of: rxn02246.seq check: 1512 from: 1 to: 984 

MDVAHALDLA HHVSDQVRGT TSPNPPVGAV ILDADGEVVG VGATAPPGGP HAEVVALAAA 

GVRANGGTAV VTLEPCNHYG RTGPCSKALL DAGIAHVFYA NADPFPSAAG GGAFLAEAGV 

DTHFLDERIR ALEPWLVATR LGRPHVTLKF ASTVDGFAGA TDGTSQWITG PDARAFVHED 

RSKRDAIIVG TGTALTDNPS LTARTDTGLY ENQPRRVVIG SREVPADSNL ARLGYEQYAG 

IPEALSALWD KGCRDILIEG GPTLAGAALR LGIVDQVQAY VAPALLGAGR SVINWPQETT 
MDQIMRFDTT SVRQLGSDVL IEMMRKEH 

>RXN02248 TRANSLATE of: rxn02248.seq check: 4306 from: 1 to: 1266 

VSEHEQAHSQ LDSVEEAIAD IAAGKAVWV DDEDRENEGD 1 1 FAAE L AT P ELVAFMVRYS 

SGYICAPLTA KDADRLDLPP MTAHNQDARG TAYTVTVDAN TGTTGISATD RAHTLRLLAD 

PEADRTDFTR PGHWPLRAR EGGVLVRAGH TEAAVDLARA AGLRPAGVIC EVVSEEDPTG 
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MARVPELRRF CDEHDLKLIS IEQLIEWRRK NEILVERQVE TVLPTDFGTF KAVGYRSIID 
GTELVAIVAG DVASDGGENV LVRVHSECLT GDVFGSRRCD CGQQLHESLR LIQEAGRGVV 
VYMRGHEGRG IGLLAKLRAY QLQDEGADTV DAN L AL G L PA DAREFGTSAQ ILYDLGVRSL 
NLISNNPAKK VGLEGHGISI ASRTPIPVAV HEDNVRYLKT KRDRMGHDLP DVALWEQEHP 
EN 

>RXN02249 TRANSLATE of: rxn02249.seq check: 5182 from: 1 to: 477 
MAKE GL PAVE LPDASGLKVA WTARWNAEI CDRLHKHAVD AGRAAGATVS EYRVIGALEL 
PVVVQELART HDAVVALGCV VRGGTPHFDY VCDSVTEGLT RIALDTSTPI GNGVLTTNTE 
EQAVERSGGE GSVEDKGAEA MVAALDTALV LSQIRATEG 

>RXN02263 TRANSLATE of: rxn02263.seq check: 627 from: 1 to: 378 
MKIAVIGLGS TGSMALWHLS NIPGVEAIGF EQFGISHGYG AFTGESRLFR MAYHEGSTYV 
PLLKRARALW SSLSEISGRE LFHNFGVLST GKEDEAPFQR LVESVERYEL PHERLTAAQM 
RSVTQV 

>RXN02272 TRANSLATE of: rxn02272.seq check: 3652 from: 1 to: 1245 
VRITNAQVKN YAELVDITIE GEKISSITPS SIRSEEDHRA DDY DAAGRL V APQFAEAHIH 
LDYANTAGIP RENSSGTLFE AIEIWADRKT QGFHIKEDIK AKALQAARRA AEHGVGFIRT 
HVDVTDPTFA GFEAIAELRD EVREWCDIQI VAFPQNGIYA YEGGQKLISD AMSAGADVVG 
GIPHLEPTRD DGVESVKWLF DLAEKHSAPI DIHTDEIDDP HSRFVEVLAA EAAKRDMGAQ 
TVVSHSVAMA YYSPGYMARL LPKLAASKVR FAVCPNENLH LQGLGFQGPV PRGVAPVKQL 
TEWGIPVSFC QDSLNDPFYP MGDGDLLRIL DSGLHVSHML TASHLKNALS FITTNPAGNL 
GLDNYDIAEN SPANLLVLDA SSEKEAVQRK ASVLLSIHRG KKVLSREPEQ VDWNI 

>RXN02281 TRANSLATE of: rxn02281.seq check: 6251 from: 1 to: 1431 

VQKDSVVRME ATTIDDAIAK LIDIYDTSTK LAKETLNNED YAAYADVVYP KLTVDVLEWK 

PIDRTEPFGY VDRAGRYSAT LSKPRVIERY LREQLERLTS NYPCKIYVSE SDIRIPPEYI 

RGAPSATEAR RAGDVADIIP RPTLDEVHDA I IDGDWHAFN GPELPLFHFG PQRFDIACAR 

IEHYTGINVE HVQKYILFTN YAMHTTEFVH FAMSELTSED SRYVGLSLPN GQVIDRETAT 

SLGTETLDLT SRFQMPRYDL ITEAGDGITI INIGVGPSNA KTITDCLAVL RPEAWVMIGH 

CAGMDARMRI GDL1LGNAYQ REDHILNTRI PLGNPIPAIP EIQKALEASV DEIYGSDNSL 

MRTGTVLSTD DRNWEWHTPE NLWNWLKGST AAAVDMESST LATNGYRFRI PYGTLLSVSD 

LPLHAVPKLS AQAQAFYFNS KEAHVMCAVR AMEYLAVDPE RLRTRKLRRT LGEVPFR 

>RXN02345 TRANSLATE of: rxn02345.seq check: 1896 from: 1 to: 1197 
VTSTGNQAHA PGMPIVAVIG DGQLARMMQT SAIELGQSLR VLAGAPDSSA AQVAADVVLG 
DYTNIDDLRV AIEGADVMTF DHEHVPNEHL HQLIAEGVNV QPRPEALVNA QDKLVMRKRL 
RELGAPVPPF AAIESVEDAV GFFEAVDGQV CLKARRGGYD GKGVWFPADV AELQSLVAEL 
LDGGTPLMAE KKVALNRELS AMVARTPSGE TKAWPVVESV QKNGVCAEAI APAPELSAEL 
QESTRGLAQK IATELGVTGV LAVELFETLD QNGQPEIFVN ELAMRSHNTG HWTQDGCVTS 
QFEQHLRAVL DYPLGATDTL ADYTVMANVL GADTDPEMPM ATRMVEVGRK YPDAKIHLYG 
KGHRPGRKIG HVNMVGSDLE KT RAEAL AC A YFLVNARWD 

>RXN02350 TRANSLATE of: rxn02350 . seq check: 8700 from: 1 to: 495 
VGPLVGLIMG SDSDWDTVAP AAEVLAEFGI PFEVGVVSAH RTPEKMLNYA KTAHERGIKT 
I I ACAGGAAH LPGMVAAATP LPVIGVPRAL KDLDGLDSLL SIVQMPGGVP VATVSIGGAK 
NAGLLAVRIL GAGDPSLVTK MADYQENMAK EVEAKDEALK KRLLG 

>RXN02355 TRANSLATE of: rxn02355.seq check: 2794 from: 1 to: 732 
MSSISRKTGA SLAATTLLAA IALAGCSSDS SSDSTDSTAS EGADSRGPIT FAMGKNDTDK 
VIPIIDRWNE AHPDEQVTLN ELAGEADAQR ETLVQSLQAG NSDYDVMALD VIWTADFAAN 
QWLAPLEGDL EVDTSGLLQS TVDSATYNGT LYALPQNTNG QLLFRNTEI I PEAPANWADL 
VESCTLAEEA GVDCLTTQLK QYEGLSVNTI GFIEGWGGSV LDDDGKRHRR QHDGKAGLQA 
LVDG 

>RXN02382 TRANSLATE of: rxn0238 2 . seq check: 5059 from: 1 to: 1296 
MSSTTLTDDQ IRDNERTEVL AKATAAKNIV PDIAVLGTGP KNAILRAAAD ELVARSAEI I 
EANASDIEAG RANGMEESMI DRLALDESRI EGIAGGLRQV AGLTDPVGEV LRGHVMENGI 
QMKQVRVPLG VMGMVYEARP NVTVDAFGLA LKSGNVALLR GSSTAVHSNT KLVEILQDVL 
ERFELPRETV QLLPCQTRGS VQDLITARGL VDVVIPRGGA GLINAVVTGA TVPTIETGTG 
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NCHFYIDAEA KLDQAIAMVI NGKTRRCSVC NATE TALL DA ALSDSDKLAV VQALQEAGVT 

IHGRVAELEA FGATDVVEAT ETDWDSEYLS FDIAVAVVDG VDGALAHIAK YSTKHTEAIA 

TQNIETAQRF ADRVDAAAVM INASTAYTDG EQYGMGAEIG ISTQKLHARG PMALPELTST 
KWILQGTGQI RP 

>RXN02384 TRANSLATE of: rxn02384.seq check: 8362 from: 1 to: 708 

VTRRLILLRH GQTEYNATSR MQGQLDTELS DLGFQQAASA ASVLVQKNIT HVFSSDLSRA 

FNTASAVAAL I DAEVRVDKR LRETHLGEWQ AKTHTEVDSE YPGARAQWRH DPQWAPPGGE 

SRVDVARRAR QVVDELMVSL DDWDEGTVLI VAHGGTINAL TSNLLDLAYD QYPMFSGLGN 

TCWAQLTARP RYYAGSENPE DDLKISSAVS NSPHFEGNNV ENAQWYLDGW NMGVTQ 

>RXN02503 TRANSLATE of: rxn02503.seq check: 7437 from: 1 to: 399 
MTLKIGTRGS KLATTQAGTI RDQLKHYGRD AELHIVTTPG DVNMSPVERI GVGVFTQALR 
DVLHSGECDV AVHSMKDLPT ATDPRFHLVV P T RAD S REAL IARDGLTLAE LPERRKGGNF 
RSSTHLPAQG NPP 

>RXN02504 TRANSLATE of: rxn02504 . seq check: 8 from: 1 to: 558 
VGTSAPRRIS QLKAIRPDLE ILPLRGNIDT GMGKVTSGEL DAVMLAYAGL TRVGMQDRAT 
EVFDADI IMP APAQGALAIE CRADDTETVR ALNMLMHADT FVSAVAERTV LNRLEAGCTA 
PVAAHATLDG YSGDTMTLTA GVYALDGSDQ LVFSAEGDGA RPEELGELVA QQLIDAGAAN 
LLGDRS 

>RXN02648 TRANSLATE of: rxn02648.seq check: 6219 from: 1 to: 1203 
MSQNRIRTTH VGSLPRTPEL LDANIKRSNG EIGEEEFFQI LQSSVDDVIK RQVDLGIDIL 
NEGEYGHVTS GAVDFGAWWN YSFTRLGGLT MTDTDRWASQ EAVRSTPGNI ELTSFSDRRD 
RALFSEAYED PVSGIFTGRA SVGNPEFTGP ITYIGQEETQ TDVDLLKKGM NAAGATDGFV 
AALSPGSAAR LTNKFYDTDE EVVAACADAL SQEYKI ITDA GLTVQLDAPD LAEAWDQINP 
EPSVKDYLDW IGTRIDAINS AVKGLPKEQT RLHICWGSWH GPHVTDIPFG DIIGEILRAE 
VGGFSFEGAS PRHAHEWRVW EENKLPEGSV IYPGVVSHSI NAVEHPRLVA DRIVQFAKLV 
GPENVIASTD CGLGGRLHSQ IAWAKLESLV EGARIASKEL F 

>RXN02754 TRANSLATE of: rxn02754.seq check: 5967 from: 1 to: 1338 
VNTNPSEFSS NRSTALLTDK YELTMLQAAL ADGSAERPST FEVFSRRLPN ERRYGVVAGT 
ARVLKAIRDF VFTEEQLADL DFLDDRTLEY LRNYRFTGQV DGYREGEIYF PQSPLLTVRG 
TFAECVILET VILSIMNADS AVASAAARMV TAADGRPI IE MGSRRTHEYS AVTASRAAYL 
AGFSTTSNLE AAYRYGIPAS GTSAHAWTLL HINDDGTPNE AAAFKAQVES LGVDTTLLVD 
TYDITQGVAT AIEVAGPDLG GVRIDSGDLG VLARKVRKQL DDLNAHNTKI VVSSDLDEFA 
IAGLRGEPVD VFGVGTSVVT GSGAPTAGLV YKIGEVAGHP VAKRSRNKES YGGGKKAVRT 
HRKSGTAIEE IVYPFNAEAP DTGKLDTLSL TIPLMRDGEI VPGLPTLEDS RAYLAKQLVS 
LPWEGLALSR DEPVLHTRFV GFPPAA 

>RXN02758 TRANSLATE of: rxn02758.seq check: 5860 from: 1 to: 1299 

VTELIQNESQEIAELEAGQQVALREGYLPAVITVSGKDRPGVTAAFFRVLSANQVQVLDV 

EQSMFRGFLNLAAFVGIAPERVETVTTGLTDTLKVHGQSVVVELQETVQSSRPRSSHVVV 

VLGDPVDALDISRIGQTLADYDANIDTIRGISDYPVTGLELKVTVPDVSPGGGEAMRKAL 

AALTSELNVDIAIERSGLLRRSKRLVCFDCDSTLITGEVIEMLAAHAGKEAEVAAVTERA 

MRGELDFEESLRERVKALAGLDASVIDEVAAAIELTPGARTTIRTLNRMGYQTAVVSGGF 

IQVLEGLAEELELDYVRANTLEIVDGKLTGNVTGKIVDRAAKAEFLREFAADSGLKMYQT 

VAVGDGANDIDMLSAAGLGVAFNAKPALKEIADTSVNHPFLDEVLHIMGI SRDEIDLADQ 

EDGTFHRVPLTNA 

>RXN02772 TRANSLATE of: rxn02772.seq check: 845 from: 1 to: 1035 
MSLERNTQKS SMGVRSMSAR LARSLTGNRV RTNPVLDPLL SIHRQFHPRA DVQVLERAYD 
TAERLHDGVI RKSGDPYITH PLAVAT I AAE IGMDTTTLVA ALLHDTVEDT DYSLDDLTRD 
FGEEVARLVD GVTKLDKVAL GAAAEAETIR KMIVAMSQDP RVLVIKVADR LHNMRTMRFL 
PPEKQAKKAR QTLEVIAPLA HRLGMASVKW ELEDLSFAIL YPKKYEEIVR LVADRAPSRD 
RYLKEIIDQV TGGLRENNIA AEVLGRPKHY WSIYQKMIVR GRDFDDIFDL VGIRILVDNV 
NNCVRRHRCR ALPVQCSAWP IQRLYFSPAL RCLPIPAHHR DGTWR 

>RXN02802 TRANSLATE of: rxnO 2 8 0 2 . seq check: 8099 from: 1 to: 1071 
VKNLDIARYR RQIMLGEIGQ QKQQSLFDAK VSVIGAGGLG SPALLYLAGA GVGHIHIIDD 
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DLVDLSNLHR QVIHTTAGVG TPKAESAREA 
VILDGSDNFD TRHLASWAAA KLGIPHVWAS 
SVPSCSQAGV LGPVVGVMGS AMAMEALKII 
EVLERVLGSA GVSGISGGFG EVLDVPRVSA 
AIREGAIPPS VSAGKEVIVY CAAGVRSAQA 



MLALNPSVKV TVSVRRLDWS NALSELADSD 

ILGFDAQLSV FHAGHGPIYE DLFPTPPPPG 

TGVGTPLIGK LGYYSSLDGT WEYIPVVGSP 

LVDGVSLIDV REPSEFSAYS IPGAHNTPLS 

IAILESAGYT GMSSLDGGIE GWLDSLG 



>RXN02909 TRANSLATE of: rxn02909.seq check: 3255 from: 1 to: 486 
MNRARIATIG VLPLALLLAS CGSDTVEMTD STWLVTNIYT DPDESNSISN LVISQPSLDF 
GNSSLSGFTG CVPFTGRAEF FQNGEQSSVL DADYVTLSSL DFDKLPDDCQ GQELKVHNEL 
VDLLPGSFEI SRTSGSEILL TSDVDELDRP AIRLVSWIAP TS 

>RXN02912 TRANSLATE of: rxn02912.seq check: 8900 from: 1 to: 753 
VTSPELQNIL NNYWSGRAEA YHLNQTQSER AQFERPIWEK VWSKALPIVS EEAVKVLDLG 
CGAGYVTHLL SDCGYETIGV DGSEEMINQA TQENGLRRST GRATA I FQVG DAHDPEFREG 
SFDAITSRYV LWTLLDPQAA INRWVSLLKP GGVIACVDAA WYPKGIDAGT EVDSVDGPSA 
FVETYTPELL RNLPMSTTST GHNFAELFHN AGLKEVTLTP IEGLAELDQR FGLSPGHEST 
PQFLFRGIKS S 

>RXN02918 TRANSLATE of: rxn02918.seq check: 9454 from: 1 to: 441 
MSEILETYWA PHFGKTEEAT ALVSYLAQAS GDPIEVHTLF GDLGLDGLSG NYTDTEIDGY 
GDAFLLVAAL SVLMAENKAT GGVNLGELGG ADKSIRLHVE SKENTQINTA LKYFALSPED 
HAAADRFDED DLSELANLSE ELRGQLD 



>RXN02965 TRANSLATE of: rxn02965. 
MEKFTTYTGV GVPLQRSNVD TDQIIPAVYL 
KNGSVLVAGP DFGTGSSREH AVWALMDYGF 
IELLWKLMEQ TPGLELTVNL EKQIVTAGDV 
IEDYEAKRPA FKPRTNA 



seq check: 5418 from: 1 to: 591 
KRVTRTGFED GLFSNWRQND PNFVLNTDTY 
RAVFSSRFAD IFRGNSGKAG MLTGIMEQSD 
VISFEVDPYI RWRLMEGLDD AGLTLRKLDE 



>RXN02970 TRANSLATE of: rxn02970.seq check: 6259 from: 1 to: 1368 
LALKGYTNFD GEFIEFGSVQ AKEEEKRAFD NDRAHVFHSW SAQDKISPKV WAAAEGSTLY 
DFDGNAFIDM GSQLVSANLG HNNPRLVEAI QRQAARLTNI NPAFGNDVRS DVAAKIVSMA 
RGEFSHVFFT NGGADAIEHS IRMARLHTGR NKILSAYRSY HGATGSAMML TGEHRRLGNP 
TTDPDIYHFW APFLHHSSFF ATTQEEECER ALKHLEDVIA FEGAGMIAAI VLEPVVGSSG 
I ILPPAGYLN GVRELCNKHG ILFIADEVMV GFGRTGKLFA YEHAGDDFQP DMITFAKGVN 
AGYAPLGGIV MTQSIRDTFG SEAYSGGLTY SGHPLAVAPA KAALEI YAEG EIIPRVARLG 
AELIEPRLRE LAEENVAIAD VRGIGFFWAV EFNADATAMA AGAAEFKERG VWPMISGNRF 
HIAPPLTTTD DELVALLDAV EAAAQAVELT FAGALF 

>RXN03003 TRANSLATE of: rxn03003.seq check: 6068 from: 1 to: 675 
MTSRTPLVSV LPDFPWDSLA SAKAKAASHP DGIVNLSVGT PVDPVAPSIQ IALAEAAGFS 
GYPQTIGTPE LRAAIRGALE RRYNMTKLVD ASLLPVVGTK EAIALLPFAL GISGTVVIPE 
IAYPTYEVAV VAAGCTVLRS DSLFKLGPQI PSMMFINSPS NPTGKVLGIP HLRKVVKWAQ 
ENNVILAADE CYLGLGWDDE NPPISILDPR VCDGDHTNLI AIHSL 



>RXN03004 TRANSLATE of: rxn03004.seq check: 4340 from: 1 to: 480 

VLLSDRDIRK SIDAGDLGIE PFDAELIQPS SVDVRMDRYF RVFNNSKYTH IDPKLNQDEL 

TSLVEVEDGE GFVLHPGEFV LASTLEKFTL PAHLAGRLEG KSSLGRLGLL THSTAGFIDP 
GFSGYITLEL SNVANLPITL WPGMKVGQLA LFQMSSPAET 

>RXN03007 TRANSLATE of: rxn03007.seq check: 3470 from: 1 to: 369 

MTSPATLKVL NAYLDNPTPT LEEAIEVFTP LTVGEYDDVH IAALLATIRT RGEQFADIAG 

AAKAFLAAAR PFPITGAGLL DSAGTGGDGA NTINITTGAS LIAASGGVKL VKHGNRSVSS 
KSG 



>RXN03058 TRANSLATE of: rxn03058 
VSKLKGSRSL LDVGSGDHSF ADLAGRQVAH 
HHMNAEEGLN KAVRILNPGG KLLIVGLAKN 
FPTKEPSESL HEIRQLTKQL LPHRRIRRGI 



seq check: 2459 from: 1 to: 483 
VDVVDPLINT TFEEFQPTQS YDAITFIASL 
KTASDWIISG LQAFLSRPIS LINREQQIYP 
HFRYLLEWTK P 
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>RXN03063 TRANSLATE of: rxn03063.seq check: 3919 from: 1 to: 1032 

VEDLSYRIPQ SRTVAEQVPG PKSKALDERR QAAVARALAP GLPGYVVDAD GGILADADGN 

RFIDLASGIA VTTVGGSNAA VAKAVGAAAA RFTHTCFMVS PYETYVAMAE RLNALTPGDH 

DKKSALFNSG AEAVENAVKV ARAYT GKGAV VVFDNAYHGR TNLTMAMTAK NRPYKSGFGP 

LAADVYRAPM SYPLRDGLSG PEAAERAISV IESQVGAENL ACVVIEPIQG EGGFIVPAPG 

FLAAISTWCR ENDVVFIADE IQSGFLRTGD W FAS DAE G V I PDVITTAKGI AGGMPLSAVT 

GRAEIMDAPG PGALGGTYGG NPVACAAALA AIEVMEQADL KTRA 

>RXN03074 TRANSLATE of: rxn03074 . seq check: 6105 from: 1 to: 498 

MTQSAPEFIA TADLVDIIGD NAQSCDTQFQ NLGGATEFHG IITTVKCFQD NALLKS ILSE 

DNPGGVLVID GDASVHTALV GDIIAGLGKD HGWSGVIVNG AIRDSAVIGT MTFGCKALGT 

NPRKSTKTGS GERDVVVSIG GIDFI PGHYV YADSDGI IVT EAPIKQ 

>RXN03105 TRANSLATE of: rxn03105.seq check: 7399 from: 1 to: 435 

LILPVQEGIS YFPTPLHLNH IGGSRLSAHV EDEDLRLDRD AVSEFGRKTH ELFPGVNPEP 

NRFSVHYDTY TADKSPIIDA VDNVIVLTGG SGHAFKLSPA YGELAAQRAV GNTSPLYSED 
FRIASHEPIK ERCTYRKLTF LSARF 

>RXN03114 TRANSLATE of: rxn03114.seq check: 9278 from: 1 to: 552 

TPGHFVALAR EIAGAVRREL TVGLDAGDGP ILRQSFDVGF LLVDASFHIH INGVSTGQSV 

APDDVVEVVR GLADASELSV ESVAELCTPV APVSLSEAQG NPAPIGWLEH DGVVSLGAGI 

PGGRVEARLA RFIAVIEAET TITPWNSLII HDLYEGVAEQ V VKVLAPMG L VFDANSPLLE 
SPAL 

>RXN03137 TRANSLATE of: rxn03137.seq check: 1609 from: 1 to: 102 
LELNKAAYMF EYSFDDITVS GYDPHPLIRG KVAV 

>RXN03171 TRANSLATE of: rxn03 17 1 . seq check: 5756 from: 1 to: 513 

MDITIVNHPL VASRLTLLRD ERSDNAAFRA AANDLGAMLI YEASRDLEVE HFDTKTPVAM 

AEGTRLKQPP IIVPIIRAGL GMIDPALSMI PDAQVGFIGL ARDEETHEPV PYLEALPQDL 

SNQPVFLVDP MLATGGSLLH AIRLLADRGA TDITAICMVS AQ P G V DAL AE S 

>RXN03176 TRANSLATE of: rxn03176.seq check: 4586 from: 1 to: 861 
ELADYIPELK SAD PNP LAVA LCTVNGHIYS AGDDDIEFTM QSISKPFAYA LALQECGFDE 
VSASVALEPS GEAFNELSLD GENRPMNPMI NAGAIAINQL INGSDSTVED RVEKIRHYFS 
ELAGRELTID RVLAESELAG ADRNLSIAHM LRNYGVIEDE AHDAVLSYTL QCAIKVTTRD 
LAVMT AT LAA GGTHPITGKK LLDARVCRLT LSVMASAGMY DEAGQWLSTV GIPAKSGVAG 
GLIGILPGQL GIATFSPRLN PKGNSVRGVK I FKQLSDDMG LHLMSTE 



>RXS00116 TRANSLATE of: RXS00116.seq check: 3330 from: 1 to: 1161 

MSNDFWSRLRPFGETIFATMTQRAVEAGAINLGQGFPDEDGPRRMLEIASEQILGGNNQYSAGRGDAS 

LRAAVARDHLERFDLEYNPDSEVLITVGATEAITATVLGLVEPGDEVIVLEPYYDAYAAAIALAGATRV 

AVPLQEVENSWDVDVDKLHAAVTKKTRMIIVNSPHNPTGSVFSKKALKQLAGVARAYDLLVLSDEVYEH 

LVFDDQKHVSVAKLPGMWDRTVTVSSAAKTFNVTGWKTGWALAPEPLLEAVLKAKQFMSYVGATPFQPA 

VAHAIEHEQKWVSKMSKGLELKRDILRTALDKAGLKTHDSMGTYFIVADIGDRDGAEFCFELIEKVGVA 

AIPVQAFVDHPKKWSSKVRFAFCKKEETLREAAERLKGIKKL 

>RXS00147 TRANSLATE of: RXS00147.seq check: 7603 from: 1 to: 1179 

VSKDTTTYQGVTEIGSVPAYLVLADGRTFTGFGFGAIGTTLGEAVFTTAMTGYQETMTDPSYHRQIVVA 

TAPQIGNTGWNDEDNESRDGKIWVAGLVIRDLAARVSNWRATTSLQQEMAGQGIVGIGGIDTRALVRHL 

RNEGSIAAGIFSGADAQRPVEELVEIVKNQPAMTGANLSVEVSADETYVIEAEGEERHTVVAYDLGIKQ 

NTPRRFSARGVRTVIVPAETPFEDIKQYNPSGVFISNGPGDPAAADVMVDIVREVLEADIPFFGICFGN 

QILGRAFGMETYKLKFGHRGINVPVKNHITGKIDITAQNHGFALKGEAGQEFETDFGTAIVTHTCLNDG 

VVEGIALKSGRAYSVQYHPEAAAGPNDASPLFDQFVELMDADAQKKGA 

>RXS00349 TRANSLATE of: RXS00349.seq check: 102 from: 1 to: 1467 

MLSFATLRGRISTVDAAKAAPPPSPLAPIDLTDHSQVAGVMNLAARIGDILLSSGTSNSDTKVQVRAVT 

SAYGLYYTHVDITLNTITIFTNIGVERKMPVNVFHVVGKLDTNFSKLSEVDRLIRSIQAGATPPEVAEK 

ILDELEQSPASYGFPVALLGWAMMGGAVAVLLGGGWQVSLIAFITAFTIIATTSFLGKKGLPTFFQNVV 

GGFIATLPASIAYSLALQFGLEIKPSQIIASGTVVLLAGLTLVQSLQDGITGAPVTASARFFETLLFTG 
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GIVAGVGLGIQLSEILHVMLPAMESAAAPNYSSTFARIIAGGVTAAAFAVGCYAEWSSVIIAGLTALMG 
SAFYYLFVVYLGPVSAAAIAATAVGFTGGLLARRFLIPPLIVAIAGITPMLPGLAIYRGMYATLNDQTL 
MGFTNIAVALATASSLAAGVVLGEWIARRLRRPPRFNPYRAFTKANEFSFQEEAEQNQRRQRKRPKTNQ 
RFGNKR 

>RXS00389 TRANSLATE of: RXS00389.seq check: 9029 from: 1 to: 1560 

MITATALHGCSLIDGEWVAGKNGEITGFDPRTNASLNPSYSLANSAQLRAATTSAKRAFESYRLTTPEV 

RADFLDSIADNIDALSGEIVQRASLETGLGTTRLTGEVARTSNQLRLFAETVRSGQFHRVRIERGPRID 

LRQRQVPLGPVAVFGASNFPVAFSTAGGDTASALAAGCPVVFKAHNAHPGTAELVGQAVRGAVEKHEFD 

AGVFNLVYGRGVE I GQELAADPNI TAI GFTGSRQGGLALSQTAFSRPVPVPVFAEMSATNPVFVFPGAL 

ADLDASSSLAEAFTASVTGSSGQLCTKPGLVFIPRGVVGDAFVALVAAKFKETTGQTMLTQGIAQAWQR 

GVDNLAAQPSVKILAQGTPGDGENAPGPVVFESDVQALLNNVVLQEEIFGAASLVVRYDSPDQLHQVAN 

SLEGQLTATIHASQDDFQEVSKLIPLLEDLAGRVLYGGWPTGVEVGHTVIHGGPYPATSNAQSTSVGTL 

AIERFMRPVSYQTFPAELLPDPVSEANKWAVPREIDR 

>RXS00391 TRANSLATE of: RXS00391.seq check: 5340 from: 1 to: 720 

LLRDSQRVGLAIDPSIALVMATSGSTGTPKGAQLTPLNLVSSADATHQFLGGEGQWLLAMPAHHIAGMQ 

VLLRSLIAGVEPLAIDLSTGFHIDAFAGT^AAELKNTGDRVYTSLTPMQLLKAMDSLQGIEALKLFDVIL 

VGGAALSKQARISAEQLDINIVTTYGSSETSGGCVYDGKPIPGAKVRISDERIELGGPMIAQGYRNAPE 

HPDFANEGWFTTSDSGELHDGILTVTGRVDTRH 

>RXS00393 TRANSLATE of: RXS00393.seq check: 4530 from: 1 to: 894 

MSHTEPQPNSVTLSDWIQGARPRTWANAFAPVIAGSGVAAFHDGFVWWKALLALVVAWALIIGVNYAND 

YSDGIRGTDEDRTGPLRLTGSGLAEPKKVKAAAFISFGIAGVAGTALSLLSAWWLILIGILCVLGAWFY 

TGGKNPYGYRGLGEIAVFIFFGLVAVMGTQFTQTGSVSWAGLAAAVGVGSMSAGVNLANNIRDIPTDSK 

TGKITLAVRLGDAGARKLFLALISTPFIMSICLAFVAWPALIAIIVFPLALKAAGPIRNNATGKDLIPV 

IGSTGRAMALWAVLTGLALAFS 

>RXS00405 TRANSLATE of: RXS00405.seq check: 4870 from: 1 to: 513 
MPKYDNSNADQWGFETRSIHAGQSVDAQTSARNLPI YQSTAFVFDSAEHAKQRFALEDLGPVYSRLTNP 
TVEALENRIASLEGGVHAVAFSSGQAATTNAILNLAGAGDHIVTSPRLYGGTETLFLITLNRLGIDVSF 
VENPDDPESWQAAVQPNTKAFFGETFANPQADV 

>RXS00419 TRANSLATE of: RXS00419.seq check: 8218 from: 1 to: 759 
MLNAVGKAQN 1 LLLGGT S E I G I S I VS RFLKQGPS H VTLAARKDS PRVDAAVAE I KAAGAAS VAVVDFDA 
LDTESHPAAIDAAFENGDVDVAIVAFGILGDNEAQWRDQALAVEATTVNYTAGVSVGVLLGQKFEQQGH 
GTIVALSSVAGQRVRRSNFVYGSAKAGFDGFYTQLGEALRGSGANVLWRPGQVRTKMSADGGEAPLTV 
NRE DVADAVYDAVVNKKD 1 1 FVH PL FQ YVS FAFQ F I PRAI FRKL P F 

>RXS00446 TRANSLATE of: RXSQ0446.seq check: 3948 from: 1 to: 864 
MGAVELREALAEHLEVEFDQVTVGCGSSALCQQLVQATCAQGDEVI FPWRS FEAYPI FAQVAGATPVAI 
PLTADQNHDLDAMAAAITDKTRLIFICNPNNPSGTTITQAQFDNFMEKVPNDVVVGLDEAYFEFNRADD 
T P VAT EE I HRHDNV I GLRT FS KAYGLAGLRVGYAFGNAE 1 1 AAMNKVAI P FAVN S AAQAAALAS LNS AD 
ELMERVEETVEKRDAVVSALGAAPTQANFVWLPGEGAAELAAKLAEHGIVIRAFPEGARISVTNAEETD 
KLLRAWEAINAG 

>RXS00618 TRANSLATE of: RXS00618.seq check: 4181 from: 1 to: 1107 

MQMLDRVHRRRREGKDTLMFCAGQPSTGAPEAVIEEAEIALRSGPLGYTEVIGDREFRERIADWHSATY 

DVDTNPDNVIVTTGSSGGFVASFIATLDHGDYVAMPTPGYPAYRNILESLGAKVLNLRCTAETRFQPTA 

QMLEELPHKPKAVIVTSPGNPTGTIIDPEELERIAKWCDDNDAVLISDEDYHGMSFGRPLATAHQFSKN 

AI VVGTLSKYFSMTGWRVGWI IVPDELVTPIENLQASLSLCAPAIGQAAGRAAFTLEAGAELDAHVEAY 

REAREVFVDKLPEIGLGTFADPDGGLYLWVDVSAYTDDSEEWALRLLDEAGVAVAPGVDFDPEEGHKWI 

RLSLCASKEDTIEGVRKIGEFIKK 

>RXS00838 TRANSLATE of: RXS00838.seq check: 1249 from: 1 to: 900 

MKIAIVGAGAVGGYFGALLQESGADITMVARGRTLEALKSKGLHINDARGERYVPIPAVASVQELKDAD 

VVMIATKALSRSLDLAELLGGIPANSVVAITQNSIESADLAAKSIGADRVWPGVVRGFFVHEGPASVSY 

KGGPLSYTFGDSGELSRQFASTLEQAGIDGVLHPDILVDVWEKAMFVEVFGGLGAFVEKQLGTLRTHFR 

ASLEALMEEVAEVARAAGVALPSDAVERTMNFADRMPENSTSSMQRDLAAGVASELEAQTGAIVEIAAHK 

VGVKTPLHDLIYAGLKLKEEENSL 
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>RXS00870 TRANSLATE of: RXS00870.seq check: 4548 from: 1 to: 1512 

MSEPQTISHWIDGAISPSTSGKTAPVYNPATGQVTANVALASQEEIDATIASATKAAKTWGNLSIAKRQ 

AVLFNFRELLNARKGELAEIITAEHGKVLSDAMGEILRGQEVVELATGFPHLLKGAFNENVSTGIDVYS 

LKQPLGVVGIISPFNFPAMVPMWFFPIAIAAGNAVILKPSEKDPSAALWMAQIWKEAGLPDGVFNVLQG 

DKLAVDGLLNSPDVSAISFVGSTPIAKYI YETSAKNGKRVQALGGAKNHMLVLPDADLDLVADQAINAG 

YGAAGERCMAVSWLAIESVADELIEKIKERIDTLRIGNGAGDEQGEPHLGPLITDVHRDKVASYVDIA 

EADGAKI IVDGRNCAVDGHEEGFFFGPTLIDDIPLTFRAYTEEI FGPVLSWRVASFDEAIELINSGEF 

GNGTAIFTNDGGAARRFQHEIEVGMIGINVPIPVPVAYHSFGGWKNSLFGDAKAYGTQGFDFFTREKAI 

TSRWLDPATHGGINLGFPQND 

>RXS00905 TRANSLATE of: RXS00905.seq check: 8965 from: 1 to: 801 

MTQFENAQVLKENIENQREQIFTQLKEIVSFNSVHSDPNLLEDYAGAKEWVKETLTNAGLTVSEFAAED 

GTTNFIGTRKGSEGAPKVLLYSHFDVVPSGPLDLWDTNPFELTERDAGHGTRWYGRGAADCKGNLVMHL 

AALRAVEASGDTTLNLTYVVEGSEEMGGGALSALIKDKPELFDADVILIADSGNASVGTPTLTTTLRGG 

GQVTVTVDTLEGAVHSGQNGGAAPDAVAALVRVLDTLRDEHGRTVIDGCQHHRKLEGRAL 

>RXS00906 TRANSLATE of: RXS00906.seq check: 3597 from: 1 to: 504 
MNTDAPLSTAVNTTANWKGEPYDPETFRSDAGILDGVDIMGDGDNPASMLWSRPAISITGFTSTPVAEA 
LNAVPATASAKLNLRVPAGLEANDVAEKLKQHLINHTPWGAKITVEIDDINQPFSTDITGPAMSTLASC 
LSAAYEGKDLVTEGSGGSIPLCTELIEVNP 

>RXS00907 TRANSLATE of: RXS00907.seq check: 9200 from: 1 to: 123 
LALYGVEEPLTVIHSANESVDPNEIRDIATAEALFLLNYTK 

>RXS00998 TRANSLATE of: RXS00998.seq check: 1808 from: 1 to: 462 
MTSRDDQPQDLLSLAELAATRALTTDELEALNNANYGLDRNLGLRYTTIEPGRVVSELHVASKHLQVVG 
LVNGGVYAAIAESTGSVASMISAPGKMVVGINNNTDFISAVSSGVIVAEATPIQLGGRTHLWQIECTHR 
GE WART T LRTMVLNK 

>RXS01105 TRANSLATE of: RXSOllOS.seq check: 6552 from: 1 to: 1098 

MTKITLSDLPLREELRGEHAYGAPQLNVDIRLNTNENPYPPSEALVADLVATVDKIATELNRYPERDAV 

ELRDELAAYITKQTGVAVTRDNLWAANGSNEILQQLLQAFGGPGRTALGFQPSYSMHPTLAKGTHTEFI 

AVSRGADFRIDMDVALEEIRAKQPDIVFVTTPNNPTGDVTSLDDVERIINVAPGIVIVDEAYAEFSPSP 

SATTLLEKYPTKLVVSRTMSKAFDFAGGRLGYFVANPAFIDAVMLVRLPYHLSALSQAAAIVALRHSAD 

TLGTVEKLSVERVRVAARLEELGYAVVPSESNFVFFGDFSDQHAAWQAFLDRGVLIRDVGIAGHLRTTI 

GVPEENDAFLDAAAEI IKLNL 

>RXS01130 TRANSLATE of: RXS01130.seq check: 121 from: 1 to: 603 
MDLARKLGLLAGKLVDAAPVSIEVEARGELSSEQVNALGLSAVRGLFSGI IEESVTFVNAPRIAEERGL 
DISVKTNSESVTHRSVLQVKVITGSGASATVVGALTGLERVEKITRINGRGLDLRAEGLNLFLQYTDAP 
GALGTVGTKLGAAGINIEAAALTQAEKGDGAVLILRVESAVSEELEAEINAELGATSFQVDLD 

>RXS01145 TRANSLATE of: RXS01145.seq check: 748 from: 1 to: 1014 

MAIELLYDADADLSLIQGRKVAIVGYGSQGHAHSQNLRDSGVEVVIGLREGSKSAEKAKEAGFEVKTTA 

EAAAWADVIMLLAPDTSQAEIFTNDIEPNLNAGDALLFGHGLNIHFDLIKPADDI IVGMVAPKGPGHLV 

RRQFVDGKGVPCLIAVDQDPTGTAQALTLSYAAAIGGARAGVIPTTFEAETVTDLFGEQAVLCGGTEEL 

VKVGFEVLTEAGYEPEMAYFEVLHELKLIVDLMFEGGISNMNYSVSDTAEFGGYLSGPRVIDADTKSRM 

KDILTDIQDGTFTKRLIANVENGNTELEGLRASYNNHPIEETGAKLRDLMSWVKVDARAETA 

>RXS01183 TRANSLATE of: RXS01183.seq check: 908 from: 1 to: 303 

MAFSVEMPELGESVTEGTITQWLKSVGDTVEVDEPLLEVSTDKVDTEIPSPVAGVILEIKAEEDDTVDV 

GGVIAIIGDADETPANEAPADEAPAPAEEEEP 

>RXS01260 TRANSLATE of: RXS01260.seq check: 3260 from: 1 to: 1182 

VT FNYEDAHKRSRGVS DKI VGGVHYLMKKNKI I EIHGLGNFKDAKTLEVTDGKDAGKTI T FDDC 1 1 ATG 

SVVNTLRGVDFSENVVSFEEQILNPVAPKKMVIVGAGAIGMEFAYVLGNYGVDVTVIEFMDRVLPNEDA 

EVSKVIAKAYKKMGVKLLPGHATTAVRDNGDFVEVDYQKKGSDKTETLTVDRVMVSVGFRPRVEGFGLE 

NTGVKLTERGAIEIDDYMRTNVDGI YAIGDVTAKLQLAHVAEAQGIVAAETIAGAETQTLGDYMMMPRA 

TFCNPQVSSFGYTEEQAKEKWPDREIKVASFPFSANGKAVGLAETDGFAKIVADAEFGELLGAHLVGAN 

ASELINELVLAQNWDLTTEEISRSVHIHPTLSEAVKEAAHGISGHMINF 
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>RXS01261 TRANSLATE of: RXS01261.seq check: 5376 from: 1 to: 171 
VTEHYDVVVLGAGPGGYVSAIRAAQLGKKVAVIEKQYWGGVCLNVGCIPSKVSDQKR 

>RXS01807 TRANSLATE of: RXS01807.seq check: 712 from: 1 to: 792 
MPSAGEEILEQRAQLEFDQRRADVVMIGSQVVYGSVGLSAAIPVMHNEGLRVVAVPTVVLSSMPRYASS 
HRQPMSDQWLADALQDLVDLGIIDEVSTISTGYFTSASQVRVVAAWLQKIRETHPHVRIVVDPIMGDSD 
VGIYVADEIATAICQDLCPLATGIIPNAFELSHMVGSGDPRSLLGPFGEWIIITSATETVGTTVTRIVT 
RDS VQE I AS AT VDTTAKGAGD VYAAAL I AALHKDFSL I DAAS HASNT VCAGLQT KAL 

>RXS02001 TRANSLATE of: RXS02001.seq check: 4280 from: 1 to: 1158 

MPVINS IAS FSDEMTRWRRHLHQNPEI S FDCVETAAFVAEQLRS FGVDE I HTGI AKTGI I ALI HGREAG 

PVVGLRADMDALPLTEITGVDYASTTPGKMHACGHDGHTTMLLGAAKYLAETRNFAGTVALIFQPAEEN 

GGGAGVMVDEGVLDRFAIAEVYALHNQPGLPLGHFMTTAGPIMAAVDTFDINITGRGGHGAKPHQTRDP 

IVAAVGIVQAFQTIVSRNHNPVEDLVVSVTQIHTGSADNIIPETAYINGTVRT FNKDVQAMVITRMEEI 

VAGQAAAYGVEATLTYNRNYPATINDAAKAAIAAEVAGEVGLGVNPNGSRGMGAEDFSYFLEKRPGAYL 

FVGNGDSAGLHNPAYNFNDEAAPYGASFLARMAERPLPLKG 

>RXS02021 TRANSLATE of: RXS02021.seq check: 9962 from: 1 to: 948 

MSENIRGAQAVGIANIAMDGTILDTWYPEPQIFNPDQWAERYPLEVGTTRLGANELTPRMLQLVKLDQD 

RLVEQVAVRTVIPDLSQPPVDAHDVYLRLHLLSHRLVRPHEMHMQNTLELLSDVWTNKGPCLPENFEW 

VRGALRSRGLIHVYCVDRLPRMVDYVVPPGVRISEAERVRLGAYLAPGTSVLREGFVSFNSGTLGAAKV 

EGRLSSGVVIGEGSEIGLSSTIQSPRDEQRRRLPLSIGQNCNFGVSSGIIGVSLGDNCDIGNNIVLDGD 

TPIWFAADEELRTIDSIEGQANWSIKRESGFHEPVARLKA 

>RXS02101 TRANSLATE of: RXS02101.seq check: 3861 from: 1 to: 1263 

MSRISELLNNHGVDLSWQEAAYQDFHEHPELSGFESETADRIQKYLERFDCEVIPNVGGYGILAVFRNG 

STDPGAPVALMRADFDGLPVKEITGVPFASTRMRPHDGANVHVMHACGHDVHVTALLGACAILDERRDA 

WEGTFIALFQPSEENSQGANKMVAGGLVDLIPRPDVCFGQHWPGAAGTVMSMPGGALAACDSIEIRIQ 

GRSAHGSMPHNSIDPTYVAAMIWRLQGIVGREVSPEDFAVISVGTLQSGNTNNTIPASARLVLNCRFY 

NDKVKHKVYRAIERVVRGECLASGIEEEPVIEYFAHGDLTNNTPVVFDTVRPVFDDVFGEDSIDAYRWT 

ASEDFPSIPKAFNSPYLYWTIGVTPRDQWTEAVERDRVASDVPANHMGDFLPDYAPTMSAATRAAAAAL 

LTYLGTN 

>RXS02157 TRANSLATE of: RXS02157.seq check: 5341 from: 1 to: 1173 

MSTLETWPQVIINTYGTPPVELVSGKGATVTDDQGNVYIDLLAGIAVNALGHAHPAIIEAVTNQIGQLG 

HVSNLFASRPVVEVAEELIKRFSLDDATLAAQTRVFFCNSGAEANEAAFKIARLTGRSRILAAVHGFHG 

RTMGSLALTGQPDKREAFLPMPSGVEFYPYGDTDYLRKMVETNPTDVAAIFLEPIQGETGVVPAPEGFL 

KAVRELCDEYGILMITDEVQTGVGRTGDFFAHQHDGVVPDVVTMAKGLGGGLPIGACLATGRAAELMTP 

GKHGTTFGGNPVACAAAKAVLSVVDDAFCAEVARKGELFKELLAKVDGVVDVRGRGLMLGVVLERDVAK 

QAVLDGFKHGVILNAPADNI IRLTPPLVITDEEIADAVKAIAETIA 

>RXS02197 TRANSLATE of: RXS02197.seq check: 490 from: 1 to: 528 
AERMRFSFPRQQRGRFLCIADFIRPREQAVKDGQVDVMPFQLVTMGNPIADFANELFAANEYREYLEVH 
GIGVQLTEALAEYWHSRVRSELKLNDGGSVADFDPEDKTKFFDLDYRGARFSFGYGSCPDLEDRAKLVE 
LLEPGRIGVELSEELQLHPEQSTDAFVLYHPEAKYFNV 

>RXS02234 TRANSLATE of: RXS02234.seq check: 4131 from: 1 to: 3339 

MPKRSDINHVLVIGSGPIVIGQACEFDYSGTQACRVLKEEGLRVTLINSNPATIMTDPEMADHTYVEPI 

EPEYIDKIFAKEIEQGHPIDAVLATLGGQTALNAAIQLDRLGILEKYGVELIGADIDAIERGEDRQKFK 

DIVTTIGGESARSRVCHNMEEVHETVAELGLPVVVRPSFTMGGLGSGLAYNTEDLERIAGGGLAASPEA 

NVLIEESILGWKEFELELMRDTADNVVVICSIENVDALGVHTGDSVTVAPALTLTDREFQKMRDQGIAI 

IREVGVDTGGCNIQFAINPVDGRIITIEMNPRVSRSSALASKATGFPIAKMAAKLAIGYTLDEITNDIT 

GETPAAFEPTIDYVVVKAPRFAFEKFVGADDTLTTTMKSVGEVMSLGRNYIAALNKALRSLETKQQGFW 

TKPDEFFAGERATDKAAVLEDLKRPTEGRLYDVELAMRLGASVEELYEASSIDPWFLAELEALVQFRQK 

LVDAPFLNEDLLREAKFMGLSDLQIAALRPEFAGEDGVRTLRLSLGIRPVFKTVDTCAAEFEAKTPYHY 

SAYELDPAAESEVAPQTEREKVLILGSGPNRIGQGIEFDYSCVHAALELSRVGYETVMVNCNPETVSTD 

YDTADRLYFEPLTFEDVMEVYHAEAQSGTVAGVIVQLGGQTPLGLADRLKKAGVPVIGTSPEAIDMAED 

RGEFGALLNREQLPAPAFGTATSFEEARTVADEISYPVLVRPSYVLGGRGMEIVYDEASLEDYINRATE 

LSSDHPVLVDRFLDNAIEIDVDALCDGDEVYLAGVMEHIEEAGIHSGDSACALPPMTLGAQDIEKVREA 

TKKLALGIGVQGLMNVQYALKDDILYVIEANPRASRTVPFVSKATGVNLAKAASRIAVGATIKDLQDEG 

MIPTEYDGGSLPLDAPIAVKEAVLPFNRFRRPDGKTLDTLLSPEMKSTGEVMGLANNFGAAYAKAEAGA 
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FGALPTEGTVFVTVANRDKRTLILPIQRLALMGYKILATEGTAGMLRRNGIECEVVLKASDIREGVEGK 
SIVDRIREGEVDLILNTPAGSAGARHDGYDIRAAAVTVGVPLITTVQGVT7\AVQGIEALREGVVSVRAL 
QELDHAVKA 

>RXS02262 TRANSLATE of: RXS02262.seq check: 7976 from: 1 to: 1146 

MTATYTTETAINFLFLSEPDMIAAGVKDVAQCVDVMEETLVLLAQGDYKMAGLNSNSHG7VMITFPENPE 

FEGMPKDGPDRRFMAMPAYLGGRFKNTGVKWYGSNAENKASGLPRSIHTFVLNDTVTGAPKAIMSANLL 

SAYRTGAVPGVGVKHLAVADATTLAVVGPGVMAKTITEACIAERPGITTIKIKGRSERGINAFATWALE 

KFPEIEVVAVGSEEDWKDADIVIAATTTDAAGSSAFPYFKKEWLKPGALLLLPAAGRFDDAYLLDDAR 

LVVDYMGLYEAWAEEYGPQAYQLLGIPGTHWYDLALQGKLDLAKISQIGDICSGKLPGRTNDEEIILYS 

VGGMPVE DVAWATQVYENALEKGVGT TLNLWE S PALA 

>RXS02299 TRANSLATE of: RXS02299.seq check: 8495 from: 1 to: 408 

MLRTILGSKIHRATVTQADLDYVGSVTIDADLVHAAGLIEGEKVAIVDITNGARLETYVIVGDAGTGNI 

CINGAAAHLINPGDLVIIMSYLQATDAEAKAYEPKIVHVDADNRIVALGNDLAEALPGSGLLTSRSI 

>RXS02315 TRANSLATE of: RXS02315.seq check: 920 from: 1 to: 1629 

MSSTPAQDLARAVIDSLAPHVTDVVLCPGSRNSPLSLELLARQDLRVHVRIDERSASFLALSLARTQAR 

PVAVVMTSGTAVANCLPAVAEAAHAHIPLIVLSADRPAHLVGTGASQTINQTGIFGDLAPTVGITELDQ 

VAQIAESLAQGASQIPRHFNLALDVPLVAPELPELHGEAVGASWTHRWINHGEVTVDLGEHTLVIAGDE 

AWEVEGLEDVPTIAEPTAPKPYNPVHPLAAEILLKEQVSAEGYVVNTRPDHVIVVGHPTLHRGVLKLMS 

DPGIKLTVLSRTDI ITDPGRHADQVGSTVKVTGTQEKQWLKICSAASELAADGVRDVLDNQEFGFTGLH 

VAAAVADTLGTGDTLFAAASNSIRDLSLVGMPFDGVDTFSPRGVAGIDGSVAQAIGTSLAVQSRHPDEI 

RAPRTVALLGDLSFLHDIGGLLIGPDEPRPENLTIVVSNDNGGGIFELLETGADGLRPNFERAFGTPHD 

ASIADLCAGYGIEHQVVDNLQDLIIALVDTTEVSGFTIIEASTVRDTRRAQQQALMDTVH 

>RXS02319 TRANSLATE of: RXS02319.seq check: 7220 from: 1 to: 957 

MSNYSTDNPFDPTQWATVPGFEEFTDITYHRHVGTTRADGIVRIAFDRPEVRNAFRPHTVDELYQALDH 

ARRTPDVGTILLTGNGPSEKDGGWAFCSGGDQRIRGRSGYQYATEHARDDATADVFTVDIARTKVEGGR 

LHILEVQRLIRTMPKVVIAWNGWAAGGGHSLHVVCDLTIASRQEARFKQTDADVGSFDAGYGSAYLAK 

MVGQKNAREIFFLGRTYDAERMQQMGAVNIVADHGDLEKEAIQAAREINTKSPTGQRMLKFAFNLTDDG 

LMGQQVFAGEATRLAYMTDEAVEGKEAFLEKREPNWNEFPYYY 

>RXS02550 TRANSLATE of: RXS02550.seq check: 5515 from: 1 to: 1311 

VTTDKRKTSKTTDTANKAVGADQAARPTRRTTRRIFDQSEKMKDVLYEIRGPVAAEAERMELDGHNILK 

LNTGNPAVFGFDAPDVIMRDMIANLPTSQGYSTSKGIIPARRAVVTRYEVVPGFPHFDVDDVFLGNGVS 

ELITMTTQALLNDGDEVLIPAPDYPLWTAATSLAGGKPVHYLCDEEDDWNPSIEDIKSKISEKTKAIVV 

INPNNPTGAVYPRRVLEQIVEIAREHDLLILADEI YDRILYDDAEHISLATLAPDLLCITYNGLSKAYR 

VAGYRAGWMVLTGPKQYARGFIEGLELLAGTRLCPNVPAQHAIQVALGGRQSIYDLTGEHGRLLEQRNM 

AWTKLNEIPGVSCVKPMGALYAFPKLDPNVYEIHDDTQLMLDLLRAEKILMVQGTGFNWPHHDHFRVVT 

LPWASQLENAIERLGNFLSTYKQ 

>RXS02556 TRANSLATE of: RXS02556.seq check: 1750 from: 1 to: 1158 

LIVSTQPITDRSALSAEHAEVIKATLPLVGGKINEITPVFYNKMFAAHPELIANTFNRGNQKQGDQQKA 

LAASIATFATMLVTPDAPDPVQLLSRIGHKHVSLGITADQYDIVHEHLFAAIVEVLGAETVTAPVAEAW 

DAVYWIMANVLIGFENNLYASNDLEPGDVFREVTVTAKKQLSATVWEYTLAGELVAPEPGQYTSIGVVL 

DDGARQLRQYSLLGGSDTEYRIAVEDNGEVSGFLRDRVSVGDKIEATIAAGDLVLNKDTNPVVLISQGI 

GSTPMVGMLAGMNPERDVVVLHADQAESTYAQVEEVQGLVEKLPKAAFEIFYRDNDQWLEVAGRIPSGA 

SVYLCGGVEFLKNVREQIEALDEQPRDVNFELFAPNDWLIS 

>RXS02560 TRANSLATE of: RXS02560.seq check: 4626 from: 1 to: 867 

MQGNSLNLADNSERKKPMPSPGELLAARYGQPATWTPPQWNETLDVIHQHRSVRRWLDKPVDDDTIRTI 

ISAAQSAGTSSNKQVI SVIVVKDPELRKGLAGITRQMFPHLEQVPAVLIWLIDYSRI SAVAAREDLPTG 

ALDYLDEAAWGFLDAGIAAQNAAIAAESLGLGTLYLGSVRNDAEAVHKLLGLPPEIVPVVGLEMGHADP 

PEPAGIKPPLPQEAIVHWDTYTEKNLELIDSYDRALDTYYSRYGQHQLWSKQTAHRAASKSFSKTNRQF 

LRGVFERAGFGLR 

>RXS02565 TRANSLATE of: RXS02565.seq check: 9394 from: 1 to: 1266 
VNDLTPDSGQEIRNAESLERFFEGTPNVKITKLEPHPGRTSI IVTVPGSDPDAEPLTLLGHTDVVPVDL 
PKWTKDPFGAEISDGQIWGRGSVDMLFITATQAAVTRQVAREGGLRGTLTFVGVADEEARGGLGAECWLS 
EEHQNLFSWKNCLSESGGSHLPVHDGSDAVVINVGEKGAAQRRIHVNGDAGHGSIPFDRDSAIVKIGEV 
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ARRIAT^ADLKVAKDDIWQGFVQAHRFDPETEQALLSGTSPEAYAEFGGLSRFAHAVSHLTIAQTVVRAG 
QAINVLPSHAYLELDIRTLPGQTNDYVDDTLRAALGDLADEVEIEHLISEEATVSPTDSRLYNTLEKVL 
GDFFPDAPVVPI ISSGGSDLRFGRRLGGVGYGFAVHARERTLAEAMGQLHSHDEALYLEDLELTVRGYD 

SVVREFLG 

>RXS02908 TRANSLATE of: RXS02908.seq check: 6002 from: 1 to: 261 
LKLHPEVLERAIADIKGVTAACVVGIPDPRLGQAIVAAYSGSISPSEVIEGLDDLPRWQLPKRLKHLES 

LPSIGPGKADRRAIAKLF 

>RXS02937 TRANSLATE of: RXS02937.seq check: 1915 from: 1 to: 402 
VISNGEGPVVALRGDIDALPMAERSGKEYAATGVTQVDNTTGQETPVAHTCGHDVHI SSLLGAVQAFNS 
HRELWNGTLMAVFQPAEETAAGARMMADQDNAPGNHSPAFAPDMQPTLDRGVEALVVTyVSAWLVK 

>RXS02970 TRANSLATE of: RXS02970.seq check: 6259 from: 1 to: 1368 

LALKGYTNFDGEFIEFGSVQAKEEEKFAFDNDRAHVFHSWSAQDKISPKVWAAAEGSTLYDFDGNAFID 

MGSQLVSANLGHNNPRLVEAIQRQAARLTNINPAFGNDVRSDV7^AKIVSMARGEFSHVFFTNGGADAIE 

HSIRMARLHTGRNKILSAYRSYHGATGSAMMLTGEHRRLGNPTTDPDIYHFWAPFLHHSSFFATTQEEE 

CERALKHLEDVIAFEGAGMIAAIVLEPVVGSSGI ILPPAGYLNGVRELCNKHGILFIADEVMVGFGRTG 

KLFAYEHAGDDFQPDMITFAKGVNAGYAPLGGIVMTQSIRDTFGSEAYSGGLTYSGHPLAVAPAKAALE 

IYAEGEIIPRVARLGAELIEPRLRELAEENVAIADVRGIGFFWAVEFNADATAMAAGAAEFKERGVWPM 

ISGNRFHIAPPLTTTDDELVALLDAVEAAAQAVELTFAGALF 

>RXS03003 TRANSLATE of: RXS03003.seq check: 6068 from: 1 to: 675 
MTSRTPLVSVLPDFPWDSLASAKAKAASHPDGIVNLSVGTPVDPVAPSIQIALAEAAGFSGYPQTIGTP 
ELRAAIRGALERRYNMTKLVDASLLPVVGTKEAIALLPFALGI SGTVVIPEIAYPTYEVAVVAAGCTVL 
RSDSLFKLGPQIPSMMFINSPSNPTGKVLGIPHLRKVVKWAQENNVILAADECYLGLGWDDENPPISIL 

DPRVCDGDHTNLIAIHSL 

>RXS03026 TRANSLATE of: RXS03026.seq check: 3330 from: 1 to: 267 
MPGKILLLNGPNLNMLGKREPDI YGHDTLEDVVALATAEAAKHGLEVEALQSNHQGELIDALHNARGTH 

IGCVINPGGLTTLRWRFWML 

>RXS03074 TRANSLATE of: RXS03074.seq check: 6105 from: 1 to: 498 
MTQSAPEFIATADLVDIIGDNAQSCDTQFQNLGGATEFHGIITTVKCFQDNALLKSILSEDNPGGVLVI 
DGDASVHTALVGDIIAGLGKDHGWSGVIVNGAIRDSAVIGTMTFGCKALGTNPRKSTKTGSGERDVVVS 
IGGIDFIPGHYVYADSDGIIVTEAPIKQ 

>RXS03112 TRANSLATE of: RXS03112.seq check: 9249 from: 1 to: 504 
VEIFGKTVGIVGFGHIGQLFAQRLAAFETTIVAYDPYANPARAAQLNVELVELDELMSRSDFVTIHLPK 
TKETAGMFDAHLLAKSKKGQIIINAARGGLVDEQALADAIESGHIRGAGFDVYSTEPCTDSPLFKLPQV 
VVTPHLGASTEEAQDRAGTDIADSVLKALA 

>RXS03158 TRANSLATE of: RXS03158.seq check: 9521 from: 1 to: 564 
LHSTTKYIEGHSDVVGGLVGTNDQEMDEELLFMQGGIGPIPSVFDAYLTARGLKTLAVRMDRHCDNAEK 
IAEFLDSRPEVSTVLYPGLKNHPGHEVAAKQMKRFGGMISVRFAGGEEAAKKFCTSTKLICLAESLGGV 
ESLLEHPATMTHQSAAGSQLEVPRDLVRI S I GI EDI EDLLADVEQALNNL 

>RXS03159 TRANSLATE of: RXS03159.seq check: 3925 from: 1 to: 738 

LSFDPNTQGFSTASIHAGYEPDDYYGSINTPIYASTTFAQNAPNELRKGYEYTRVGNPTIVALEQTVAA 

LEGAKYGRAFSSGMAATDILFRIILKPGDHIVLGNDAYGGTYRLIDTVFTAWGVEYTVVDTSVVEEVKA 

AIKDNTKLIWVETPTNPALGITDIEAVAKLTEGTNAKLVVDNTLASPYLQQPLKLGAHASPCTPPPSTS 

KDTPTLLAALWVPTTRKWTKNCCSCRAASDRSHQFSMHT 

>RXS03183 TRANSLATE of: RXS03183.seq check: 124 from: 1 to: 417 
EAEATAGKFEVQPLVGKDGVGVSTLGGYNNGINVNSENKATARDFIEFIINEENQTWFADNSFPPVLAS 
I YDDESLVEQYPYLPALKESLENAAPRPVS PFYPAI SKAIQDNAYAALNGNVDVDQATTDMKAAI ENAS 

S 

>RXS03205 TRANSLATE of: RXS03205.seq check: 311 from: 2 to: 934 
DSGIPTQLVEGSWFEPVRGRTFDRI IANPPFVVGPPEIGHVYRDSGMDLDGATALVVKEACAHLNPGGT 
AHLLGAWVHSADQSWQQRVAEWLPDNGYVAWVIERDAVSPAQYVGTWLSDESLDLRSPEAAARTTAWLN 
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HFEKAKVQGVGFGFIAIQRLEEDEADEKSDILAESMTQYFEDPLGPEIEEYFTRTAWLREQTRDSILSS 
RFKVRPGVAREQISLADAEEGMGFSPVTLRLTRTDGPRWSHDVDEHVASIVAGLNPHGLPFEEILEiyiYA 
MAQGIEGESLHNGAIAALVDLIRHGLVLPADLLDS 

>RXS03223 TRANSLATE of: RXS03223.seq check: 402 from: 2 to: 1207 

PEPVRIAIAEALGLMCAEEVQASRALPGFAQAAIDGYAVRAVDVGGEKSFSQQLPVAPPEKSLPVVGEV 

AAGSQQPLRLQPKQAVMVHTGAPLPMLADAVLPMAWSDRGRKRVTAQRPVRSGEFVRKEGDDIQPGDIA 

VSAGAVLGPAQIGLLAAVGRSKVLVYPRPRMSVISVGAELVDIDRQPGLGQVYDVNSYSLAAAGREAGA 

DVYRYGIAAGEPRRIKEI IESQMLRSEI I VITGAVGGAGSAGVRQVLNELGDIDTERVAMHPGSVQGFG 

LLGENKIPCFLLPSNPVASLVIFETFVRPVVRMSLGKSNAARRVVRARALNHVVSVAGRKGFIRSRLMR 

DAETQDYLVEALGGATGAPSHLLAGLSEANGMIRIPEDVTEIRPGDVVDVI FLAQGR 



>RXC00128 TRANSLATE of: RXC00128.seq check: 1749 from: 1 to: 1704 

VSKISTKLKALTAVLSVTTLVAGCSTLPQNTDPQVLRSFSGSQSTQEIAGPTPNQDPDLLIRGFFSAGA 
YPTQQYEAAKAYLTEGTRSTWNPAASTRILDRIDLNTLPGSTNAERTIAIRGTQVGTLLSGGVYQPENA 
EFEAEITMRREDGEWRIDALPDGILLERNDLRNHYTPHDVYFFDPSGQVLVGDRRWLFNESQSMSTVLM 
ALLVNGPSPAISPGWNQLSTDASFVGFNDGEYQFTGLGNLDDDARLRFAAQAVWTLAHADVAGPYTLV 
ADGAPLLSEFPTLTTDDLAEYNPEAYTNTVSTLFALQDGSLSRVSSGNVSPLQGIWSGGDIDSAAISSS 
ANVVAAVRHENNEAVLTVGSMEGVTSDALRSETITRPTFEYASSGLWAVVDGETPVRVARSATTGELVQ 
TEAEIVLPRDVTGPISEFQLSRTGVRAAMIIEGKVYVGVVTRPGPGERRVTNITEVAPSLGEAALSINW 
RPDGILLVGTSIPETPLWRVEQDGSAISSMPSGNLSAPVVAVASSATTVYVTDSHAMLQLPTADNDIWR 
EVPGLLGTRAAPVVAY 

>RXC00152 TRANSLATE of: RXC00152.seq check: 9915 from: 1 to: 1296 
MTGLILAI VFLVFVAVVVI KS I ALI PQGEAAVI ERLGS YTRTVSGGLTLLVPFVDRVRARIDTRERVVS 
FPPQAVITQDNLTVAIDIVVTFQINEPERAIYGVDNYIVGVEQISVATLRDVVGGMTLEETLTSRDVIN 
RRLRGELDAATTKWGLRI SRVELKAI DPPPS IQQSMEKQMKADREKRATILTAEGQREADIKTAEGEKQ 
AKILQAEGEKHASILNAEAERQAMILRAEGERAARYLQAQGEARAIQKVNAAIKSAKLTPEVLAYQYLE 
KLPKIAEGNASKMWVIPSQFSDSLEGFAKQFGAKDAEGVFRYEPNTVDEETRDIANADNVEDWFSTESD 
PEIAAAVAAANAVANKPVDPEPGEILSKKTARRVEPEAVLEALQNGTTTQPEVEAAPPTANFAQEFPAP 
QANPEDYSDQHRENPYGN 

>RXC00164 TRANSLATE of: RXC00164.seq check: 2228 from: 1 to: 1689 

VGRIPRAKWWFLGALVLLSAGAYASVLVPQVLGRIVDLVSDGAQMRDFVELSVILIAVAIAGAVLSACG 

FYVVSRISEKIIANLREDMVGTALGLPTHQVEDAGSGDLVSRSTDDVSELSAAVTETVPILSSSLFTIA 

ATIIALFSLDWQFVLIPVVVAPVYYFASKHYLSKAPDRYAAERAAMAERARKVLEAIRGRATVRAYSiyiE 

DAMHNQ I DQASWSVVVKG I RART TML I LNMWML FAE FLMLAVAL V I GYKLVI DNAL T I GAVT GAVLM 1 1 

RLRGPMNMFMRVLDTIQSGYASLARIVGVVADPPIPVPDSGVKAPQGKVELRNVSFSYGDSWAVKDIDI 

TINS GET VALVGASGAGKTTVAALLAGLRVPDQGQVLVDDFPVSHLSDRERIARLAMVSQEVHVFSGTL 

RQDLTLAKPDASDEELAHALGQVNALDWLESLPEGLDTVVGARGIQLEPVVAQQLALARVLLLNPAIVI 

MDEATAEAGSAGASALEEAADAVSKNRSALVVAHRLDQASRADQILVMDKGEVVESGTHQELLDHGGIY 

QRLWTAWSVGR 

>RXC00416 TRANSLATE of: RXC00416.seq check: 8529 from: 1 to: 1650 

LASYLSPTALVVAVLAIPLSATRLYLDGISVDQGFRTQFLTRMADDIGLSDMNYIDMPTFYPAGWFWLG 

GRLANLLGLPGWEAFQPWAIVSMAVAASVLVPVWQRITGSLPVATGIALVTTCIILAMNSEEPYAAIVA 

MGIPAMLVLASRIAKGDKFALAGGIIYLGVSATFYTLFTGAIALSAVAVCIVVAAIVQRSIKPLLWLAV 

LGGGSIVIALISWGPYLLASINGAERSGDSATHYLPLEGTQFPVPFLASSVVGLLCLVGLIYLVVRFHN 

NEVRAMWVGIAVFYAWMGMSMAITLLGNTLLGFRLDTVLVLIFATAGVLGIADFRLASVYQLYPTQITE 

RTATHLTNLIVVLVLLGGLYYAQDLPQKNARAIDLAYTDTDGYGERADLYPAGAARYYKDINDHLLDQG 

FEPSETVVLTDELDFMSYYPYRGYQAFTSHYANPLGEFGNRNAFIEDLAIRSWDELADPQQFSDALNTS 

PWT I P E VF I FRG S I DD P DAGWKY D VAE DL Y PNN PN VRFRG V Y FN PE S F DQMWQT KQ VG P FV VVT HNE 

>RXC00540 TRANSLATE of: RXC00540.seq check: 3827 from: 1 to: 243 

VARVVVNVMPKAEILDPQGQAVHRALGRIGVSGVSDVRQGKRFELEVDDSVTEADLKKIAETLLANTVI 

EDFDVVGVEVAK 

>RXC00552 TRANSLATE of: RXC00552.seq check: 471 from: 1 to: 936 

VATSKILLYYAFTPLSDPKAVQLWQRELCESLNLRGRILISTHGINGTVGGDIDDCKAYIKKTREYPGF 

NRMQFKWSEGGAEDFPKLSVKVRDEIVAFGAPDELKVDENGVVGGGVHLKPQQVNELVEARGDEVVFFD 
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GRNAMEAQIGKFKDAVVPDVETTHDFIAEIESGKYDDLKDKPVVTYCTGGIRCEILSSLMINRGFKEVY 
QIDGGIVRYGEQFGNKGLWEGSLYVFDKRMHMEFGEDYKEVGHCIHCDTPTNKFEHCLNEDDCRELVLM 
C P DC FANVETRHCKRERCAAI AADFAEQG I DPLVT S 

>RXC00560 TRANSLATE of: RXC00560.seq check: 5757 from: 1 to: 375 
MRIDPLETRQAVLAVKDWIEGEGDVKKPGRAALA71ATRLSVRLLAQHAPGNSVEVRVPPFVAVQCIEGP 
KH TRGT P PNVVET DAKTWLRLAPGQT T FDAE FES GKI S AS GT RAKE I ADWLP VVKL 

>RXC00657 TRANSLATE of: RXC00657.seq check: 8495 from: 1 to: 903 

MSTEDIVVVAVDGSDASKQAVRWAANTANKRGIPLRLASSYTMPQFLYAEGMVPPQELFDDLQAEALEK 

INEARDIAHEVAPEIKIGHTIAEGSPIDMLLEMSPDATMIVMGSRGLGGLSGMVMGSVSGAVVSHAKCP 

VVVVREDSAVNEDSKYGPWVGVDGSEVSQQATEYAFAEAEARGAELVAVHTWMDMQVQASLAGLAAAQ 

QQWDEVERQQTDMLIERLAPLVEKYPSVTVKKIITRDRPVRALAEASENAQLLVVGSHGRGGFKGMLLG 

STSRALLQSAPCPMMVVRPPEKIKK 

>RXC00733 TRANSLATE of: RXC00733.seq check: 1945 from: 1 to: 885 
MSNTAGPRGRSHQADAAPNQKAQNFGPSAKRLFGILGHDRNTLI FVIFLAVLSVGLTVLGPWLLGKATN 
VVFEGFLSKRMPAGASKEDIIAQLQAAGKHNQASMMEDMNLVPGSGIDFEKLAMILGLVIGAYLIGSLL 
SLFQAEIMLNRIVQSAMHRLRMEVEEKIHRLPLSYFDSIKRGDLLSRVTNDVDNIGQSLQQTLSQAITSL 
LTVIGVLVMMFI I S PLLALVALVS I PVTI VVTVVVASRSQKLFAEQWKQTGILNARLEETYSGHAVVKV 
FGHQKDVQEAFEEENQACV 

>RXC00861 TRANSLATE of: RXC00861.seq check: 5631 from: 1 to: 426 
MAPHKVMLITTGTQGEPMAALSRMARREHRQITVRDGDLIILSSSLVPGNEEAVFGVINMLAQIGATVV 
TGRDAKVHTSGHGYSGELLFLYNAARPKNAMPVHGEWRHLRANKELAISTGVNRDNVVLAQNGVVVDMV 
NGRA 

>RXC00866 TRANSLATE of: RXC00866.seq check: 4209 from: 1 to: 966 

MNDSRNRGRKVTRKAGPPEAGQENHLDTPVFQAPDASSNQSAVKAETAGNDNRDAAQGAQGSQDSQGSQ 

NAQGSQNRESGNNNRNRSNNNRRGGRGRRGSGNANEGANNNSGNQNRQGGNRGNRGGGRRNVVKSMQGA 

DLTQRLPEPPKAPANGLRI YALGGISEIGRNMTVFEYNNRLLIVDCGVLFPSSGEPGVDLILPDFGPIE 

DHLHRVDALVVTHGHEDHIGAIPWLLKLRNDIPILASRFTLALIAAKCKEHRQRPKLIEVNEQSNEDRG 

PFNIRFWAVNHSIPDCLGLAIKTPAGLVIHTGDIKLDQTPPDGRPT 

>RXC00874 TRANSLATE of: RXC00874.seq check: 2465 from: 1 to: 1089 
MSIGQHI ITERFYGAKSHTIDNVDIVLSRECGENTLAVVRINNALYQLLVNDDGKDVLNDHVEEVGASF 
GAWTGSSAFPIGPFTPLGTEQSNSSFITADNKAIVKYFRKLESGQNPDVELISKISSCPNIAPILGFSS 
AEISGANYTLVMAQQYVPGLDGWSHALTTTSGSFAE DAEKIGEATRNVHTALASAFPTRVVPVEALADA 
LTTRLNELISQAPEIARFKEAAIDLYQSLEGEAHIQRIHGDLHLGQLIKTPERYILIDFEGEPARPLNQ 
RRLPDSPLKDLAGI IRSIDYAAYFDGEHTQWANEATALFLDGYGSIEDQELLNAYILDKALYEVAYEIN 
NRPDWVKI PLEAVERLLD 

>RXC00930 TRANSLATE of: RXC00930.seq check: 5911 from: 1 to: 753 

MSGHSKWATTKHKKAANDAKRGKEFAKLIKNIEVAARTGGGDPSANPTLDDMIKKAKKASVPNDNIERA 

RKRGSGEEAGGADWMNIMYEGYGPNGVAMLIECLTDNRNRAATEVRTAMTKNGGNLGESGSVSYMFTRT 

GVVTVQKGDLSEDDVLMAVLEAGAEEVNDNGDLFEVTCAPTDIQAVRDALVEAGIEVEDSESDFRASVQ 

VPLDADGARKIFKLVDALEDSDDVQNVYTNIDLSDEVLTELEND 

>RXC00988 TRANSLATE of: RXC00988.seq check: 4588 from: 1 to: 423 
MSKREESIEYGPLGKGHDPLKDPMKGIRGVMAGTLVMEAITLGLVLTVILRVDDGI YWTTFNWVYVSAV 
AIAHFVAAFLQRFSWS I PMN I VLQ VL AL AG F FVH P AMG FAAI I FI I AWAYLFYLRSNLIDRMKRGLLTT 
QHS 

>RXC01021 TRANSLATE of: RXC01021.seq check: 6144 from: 1 to: 522 
MSSSESSRSEGSQPAPSVQPERRADSTGAPAAASKEASQQMDAAGVLEWARTAVEQLSERRAEINALNV 
FPVPDADTGSNMTYTMTAALDEALKLGELGDVARITEALAVGSVRGARGNSGVVLSQVLRAIAQAAADG 
VIDGHTIQEALSIARSLVDRAITDPVEGTVVTVLRS 

>RXC01088 TRANSLATE of: RXC01088.seq check: 600 from: 1 to: 1182 
MGLWI DATAGVAGDMLLGALI DAGAELEKI QQVVEAVI PGDVLLRTEEVVRQGQRGI KLHVDAQHEHHH 
HRHLSTIKELLVNAD1 PEQTKQDALGVFELIAIAEGKVHGIEPEKIHFHEVGAWDSIADIVGVCEAIRQ 
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LNPGLIAASPIALGFGRIKAAHGDIPVPVPAVAELVKGWPTQTGALMESTEPVGELATPTGVALIRHFA 
TQDGPFPGGIINEVGIGAGTKDTEGRPNIVRAILFNTSRSNPDTRTLVQLEANVDDQDPRLWPGVIEIL 
FAAGAVDAWLTPILMKKGRPAHRVSALVDSSEVEAVKTALFAATTTFGIRSWEVEREGLDRRFEQVEVD 
GHTINIKIGSRDDQVISAQSEFEDIRSAAVALGISEREVVARIPQGTTE 

>RXC01096 TRANSLATE of: RXC01096.seq check: 6566 from: 1 to: 447 

MKPRVLSALGIGAGALWWISSRMNWVTIEAFDDKSGSVTQSIVGATWSTEIMALALALLAAFAAALVL 

KRMGRRIIGGISALIAVGASLSPLALLTQDPDAERARTLLTSGVASQKANSGTLLSDWAEIINTTTHPL 

AAWAMIGCAL 

>RXC01158 TRANSLATE of: RXC01158.seq check: 5695 from: 1 to: 942 
MSIVEHIKEFRRRLLIALAGILVGTI IGFIWYDFSFWQIPTLGELLRDPYCSLPAESRWAMSDSEECRL 
LATGPFDPFMLRLKVAALVGMVLGSPVWLSQLWGFITPGLMKNERRYTAI FVTIAVVLFVGGAVLAYFV 
VAYGLEFLLTIGGDTQAAALTGDKYFGFLLALLAIFGVSFEVPLVIGMLNIVGILPYDAIKDKRRMIIM 
I LFVFAAFMTPGQDPFTMLVLALSLTVLVELALQFCRFNDKRRDKKRPEWLDGDDLSASPLDT SAGGED 
APSPVETPEAVEPSRMLNPSGEASISYKPGRADFGDVL 

>RXC01191 TRANSLATE of: RXC01191.seq check: 2562 from: 1 to: 1590 

VGGLVDKLLATPSMRDVVVFALLIVAGGVVSSLGTWWGSALMARALEPAIAGLREDVLRAAVSLDANTI 

ETAGRGDVISRIADDSREVSTAASTVVPLMVQAGFTVVISAFGMAAVDWRLGLVGLVAI PLYWTTLRVY 

LPRSGPLYTREREAFGVRTQRLVGAVEGAETLRAFRAEDTELKRIDAASGEARDISISVFRFLTWAFSR 

NNRAECITLVLILGTGFYLVNIDLVTVGAVSTAALIFHRLFGPIGTLVGMFSDIQSASASLIRMVGVIN 

AASNQVSGTSPASASTALTLFDVSHHYHTAPVIKNASVQLEPGEHIAIVGATGAGKSTLALIAAGLLSP 

TSGQVALGGSSFSNVEPEALRQKIAMVSQEIHCFRGSVLDNLRIARPEATDADIHAVLADIGDSWLERL 

PQGIDTIVGDGAFRLTSVENQIMALARVHLADLAIVILDEATAESGSDHAKQLEDAALKVTENRSAIIV 

AHRLNQAKTADRI IVMDSGEI IESGTHEELRAIGGRYEQLWTAWSAR 

>RXC01207 TRANSLATE of: RXC01207.seq check: 2212 from: 1 to: 648 
VSRIYDCADQDSRAAGLKAAVDAVKAGQLVVLPTDTLYGLGCDAFNNEAVANLLATKHRGPDMPVPVLV 
GSWDTIQGLVHSYSAQAKALVEAFWPGGLSII VPQAPSLPWNLGDTRGTVMLRMPLHPVAIELLRQTGP 
MAVSSANISGHTPPTTVLEARQQLNQNVAVYLDGGECALATPSTIVDISGPAPKILREGAISAERVGEV 

LGVSAESLR 

>RXC01434 TRANSLATE of: RXC01434.seq check: 1389 from: 1 to: 2952 

VLGAVLTSLVIPVLTRAEKEDADGGSGFFRRLLTLSVTLLGGVTILSIIGAPLLTRMMLSSEGQVNVVM 

STAFAYWLLPQIFFYGLFALFMAVLNTREVFKPGAWAPVVNNVITLTVLGVYMVLPARLHPHEQVGIFD 

PQIIFLGVGTTLGVVAQCLIMIPYLRRAGIDMRPLWGIDARLKQFGGMAMAIIVYVAISQFGYIITTRI 

ASIADDAAPFIYQQHWMLLQVPYGIIGVTLLTAIMPRLSRNAADGDDRAVVSDLQLGSKLTFIALIPIV 

VFFTAFGVPIANGLFAYGQFDANAANILGWTLSFSAFTLIPYALVLLHLRVFYAREEVWTPTFIIAGIT 

ATKVVLSLLAPLLSSSPERVVVLLGAANGFSFITGAVIGAYLLRNKLGLLGMRSLAKTSLWALGSAAVG 

AAAAWALGWLIQAVVGDFLLGTLSSVGYLLNLAVLGVFFI FVTGIVLSRSGLPEVQNLGQALTRIPGLS 

RFIRPNTKISLDVGEVSEQDFSTQLVAPSEFAATPVPPPMSAGIVRGPRLVPGAPVGDGRFRLLADHGG 

VQGARFWQAREIATGKEVALIFVDTSGNAPFAPLSSAAAAGIAYEVQRRTKKLASLGSLAVAPNIHSEA 

YRNGCLIVADWVPGSSLSAVAESGADPRAAAFALAELTETIGEAHEMGI PAGLDNKCRIRINTDGHAVL 

ALPAILPDASELRDAKSLASAAEMLIDATLAPSDVKAMVTEAQGLATEDNPDYASLAMAMRTCGLFTEE 

PTHLVVKKEKTPKPATRDGFGASDYTVKGMAAIAAVVIILVSLVAAGTAFLTSFFGSSTNEQSPLASVE 

ATTSATPEPVGPPVYLDLDQARTWDDGAGTDVTDVTDGNTSTAWTSTGGDGLLVDLSTPARLDRVILTT 

GTGSDSNVTSTVKIYAFNDASPHSLSEGIEIGTVDYSGRSLSHSIRDSSKLPGQVESVVILVDEVRSSQ 

TSDTN PQMQ I AEVQLVGW 

>RXC01518 TRANSLATE of: RXC01518.seq check: 9224 from: 1 to: 474 
VAFMQKT S AGWL I AT GGFLAAVS AI LTWRFYGSMT SIS I TVS I T FWLLAVVCGFAGVKVQGRLDEGL I G 
QDKSQMNPVTIAYLAMLGRACAWGGAIFGGVYVGIGSYVIPRAGELSAASNDLPGVIACALGGIALSAA 
GLYLERSCEAPPPQSGEAIS 

>RXC01600 TRANSLATE of: RXC01600.seq check: 9748 from: 1 to: 669 

MVSKMHIPGTHEFTVTDTELLLESPILGVRRDSLIMPGGSTARREVVEHFGAVAVVAFDGENIAMVKQY 

RRSVGDSLWELPAGLLDIADEDELTGAQRELMEEAGLEASEWSVLTDLITSPGFCDEAVRVFLARGLTK 

VERPKVMGDEEADMINQWVPLHEAVGMVFSGQLVNSIAIAGVMAADAVIAGRASARAVTAPFTYRPTAL 

AQRRKAHGIVPDMKKL 
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>RXC01622 TRANSLATE of: RXC01622.seq check: 2066 from: 1 to: 603 
MS D F YADRL FN AME RNE VAPGMLL VAAP DMAS E D FE RS I VL 1 1 E HS PAT T FG VN I S S RS D VAVAN VL P E 
WVDLTSKPQALYIGGPLSQQAVVGLGVTKPGVDIENSTSFNKLANRLVHVDLRSAPEDVADDLEGMRFF 
AGYAEWAPGQLNEEIEQGDWFVT PALPS DI IAPGRVDIWGDVMRRQAMPLPLYSTFPSDPSDN 

>RXC01656 TRANSLATE of: RXC01656.seq check: 8741 from: 1 to: 897 
MTETQETYQATTRVKRGLADMLKGGVIMDVVTPEQARIAEDAGASAVMALERVPADIRSQGGVARMSDP 
DLIEGIVNAVSI PVMAKARIGHFVEAQVLEALGVDFIDESEVLSPADYTHHINKWKFDVPFVCGATNLG 
EALRRITEGAAMIRSKGEAGTGDVSEAVRHLRTIRGDINRLRSLDEDELFVAAKEFQAPYDLVREVAST 
GKL PVVTFVAGGVATPADAALVRQMGAEGVFVGSGIFKSGNPAARAAAI VKAATLFDDPSVIADVSRGL 
GEAMVG I N V S D V P AP H RL AE RGW 

>RXC01709 TRANSLATE of: RXC01709.seq check: 6991 from: 1 to: 432 
VFEQALGLTTLAQTAGAGAAGGLGFMAMALLSAGMRSGVDMILNETGGEKMLAQADLVITGEGRIDAQT 
LSGKAPTGIAKRARAKGIPVLAVCGQSLLGPAISNELFEDIYSFTDFESDINECIRNPLPILEGIGFNI 
AKHHLS 

>RXC01711 TRANSLATE of: RXC01711.seq check: 1589 from: 1 to: 1158 

MLLMAHRFFVLAINGAVTDDFTTVYSALRRFVEGIPVYNEVYHFVDPHYLYNPGATLLLAPLGYITHFT 

LARWMFIAVNLLAIVLAFGLLTRLSGWALRSMVWPIAIALAMLTETVQNTLIFSNINGILLLMLAIFLW 

CVVHKKSWLGGLVIGLAILIKPMFLPLLFLPLVKKQWGSLILGILTPVIFNAVAWFLVPGASEYVTRTM 

PYLGETRDFANSSLPGLAI YFGMPTWMEITWFLIFGAMVGLAVLALLRFRNTEPYFWAATTTGVLLTGV 

FFLSSLGQMYYSMMIFPMIFTLLGSRSVFHNWVAWVAAYFLLSPDTFTSQRLPDVARWMEFFSATVGWG 

LLIVVTFVSALIWFIGDIRAKGTPSSPITTDPTHDHLERTA 

>RXC01715 TRANSLATE of: RXC01715.seq check: 5867 from: 1 to: 696 
VSELDIKQLNKLQRYSQWAVFRAI PGALDDDRTEVTDQAAKFFADLEAEGKVTVRGI YNASGLRADADY 
MIWWHAEEFEDIQKAFADFRRTTILGQVSEVFWIGNALHRPSEFNKAHLPSFIMGEEAKDWITVYPFVR 
SYDWYIMEPLKRSRILREHGQAAVEFPDVRANTVPAFALGDYEWVLAFEADELHRIVDLMHKMRYTEAR 
LHVREELPFISGQRVDIADLIKVLP 

>RXC01796 TRANSLATE of: RXC01796.seq check: 303 from: 1 to: 774 

LLLGGNPAEIDQVLGGDQTQIESGESTGAGDFDHCQTGADANASDDCRLYYTSFSVNEMWQTLLPAQAG 

IEYTEPTLTLFKNSTQTGCGFASASTGPFYCPSDQDAYFDLTFFDQMRQFGAENAPLAQMYIVAHEYGH 

HVQNLEGTLGLSNYNDPGADSNAVKIELQADCYAGIWANHSSEGPDPLLQPITESELDSALLAASAVGD 

DNIQQRSGGDVNPESWTHGSSQQRKDAFLAGYNTGQMSACDFLGRGVYNDA 

>RXC01942 TRANSLATE of: RXC01942.seq check: 8026 from: 1 to: 600 
MLRIGLTGGIGSGKSTVADLLSSEGFLIVDADQVARDI VEPGQPALAELAEAFGQDILKPDGTLDRAGL 
AAKAFVSEEQTALLNAITHPRIAEESARRFNEAEDQGAKVAVYDMPLLVEKGLDRKMDLVVWDVDVEE 
RVRRLVEKRGLTEDDVRRRIASQVPDDVRLKAADIVVDNNGTLEDLHAEASKLIAEILSRVN 

>RXC01946 TRANSLATE of: RXC01946.seq check: 7246 from: 1 to: 1275 

IRKYSRLEEQFQSLGGYEADAEAAQICDNLGLEARILDQQLKTLSGGQRRRVELAQILFAATNGSGKSK 

TTLLLDEPTNHLDADSITWLRDFLAKHEGGLIMISHDVELLGAVCNKIWYLDAVRSEADVYNMGFSKYV 

DARALDEARRRRERANAEKKAGALKDQAARLGAKATKAAAAKQMIARAERMIDNLDEIRVADRAANIVF 

PEPAPCGKTPLNAKGLTKMYGSLEVFAGVDLAIDKGSRVVVLGFNGAGKTTLLKLLAGVERTDGEGGIV 

TGYGLKIGYFAQEHDTIDPDKSVWQNTIEACADADQQSLRSLLGSFMFSGEQLDQPAGTLSGGEKTRLA 

LATLVSSRANVLLLDEPTNNLDPISREQVLDALRTYTGAVVLVTHDPGAVKALEPERVIVLPDGTEDLW 

NDQYMEIVELA 

>RXC02080 TRANSLATE of: RXC02080.seq check: 2711 from: 1 to: 807 

MS I EWLQI VELGAI FGAGFLAGS INVI VGAGTLVS FPI LVFLGLPPLTAT I ANT I GI VPGS I SGVVAYR 

RELHAHVKTIRFLLPASILGGITGASLLLHFSADVFTAVIPWLIGFGTLLVIAGPSIKKHVGAHTSGGI 

SAGFRQLPFPSRTTFIVSVCGALLLGMYGGYFSAAQGILLIALLGITSTLQMQELNAIKNLTVAAVNLI 

AASVFIIISPELISWPTVALIALGSALGGYIGGRYARRLRPSVFRAFVVIVGITTVIVMTIG 

>RXC02095 TRANSLATE of: RXC02095.seq check: 6468 from: 1 to: 1404 
MKTEQSQKAQLAPKKAPEKPQRIRQLISVAWQRPWLTSFTVISALAATLFELTLPLLTGGAIDIALGNT 
GDTLTTDLLDRFTPSGLSVLTSVIALIVLLALLRYASQFGRRYTAGKLSMGVQHDVRLKTMRSLQNLDG 
PGQDSIRTGQVVSRSISDINMVQSLVAMLPMLIGNVVKLVLTLVIMLAISPPLTI IAAVLVPLLLWAVA 
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YSRKALFASTWSAQQKAADLTTHVEETVTGIRVVKAFAQEDRETDKLDLTARELFAQRMRTARLTAKFI 
PMVEQLPQLALVVNIVGGGYLAMTGHITVGTFVAFSSYLTSLSAVARSLSGMLMRVQLALSSVERIFEV 
IDLQPERTDPAHPLSLPDTPLGLSFNNVDFRGILNGFELGVQAGETVVLVGPPGSGKTMAVQLAGNFYQ 
PDSGHIAFDSNGHRTRFDDLTHSDIRRNLIAVFDEPFLYSSSIPREHLDGFGCQ 

>RXC02206 TRANSLATE of: RXC02206.seq check: 8771 from: 1 to: 936 

MVGSSGLRVSRLGLGTSTWGSGTELAEAGDIFKAFINSGGTLIDVSPNYTTGVAEEMLGTMLDAEVSRS 

AVVISSSAGVNPALPLGRRVDCSRRNLIAQLDVTLRALNTDYLDLWSVGYWDEGTPPHEVADTLDYAVR 

TGRVRYAGVRGYSGWQLAVTHAASNHAAASARPVVVAQNEYSLLERRAEQELLPATQHLGVGFFAGAPL 

GQGVLTAKYRSE I PHDSRAASTGRDAEVQS YLDNRGRI I VDALDTAAKGLGI S PAVTATTWVRDRPGVT 

AVIVGARTHEQLSHLLKAESVTLPTPITQALDDVSL 

>RXC02207 TRANSLATE of: RXC02207.seq check: 6831 from: 1 to: 798 
MRRRSRVSRLLPATALLASTALLLSACTQGVTDSPDMGKAT PAVSPAASNPDGQVIEFGNITDMEVTDG 
DILGVRTEDALAIGTVSDFEAGSQVELDVDKQCGDLTATGGTFVLPCADGVYLIDAKDPDLDELRATDK 
PVTVAALTSDDQLLVGNGEDEELTIYREGEEPETFTVAGPNTQLIAVPVIDRHDAVVRTWNENTTIQDV 
DYPNDREGATLRVGLGVGQMAGGEDGLLVVSDEMGGQIAIYNADDVIRLQNDRPHRRGT 

>RXC02238 TRANSLATE of: RXC02238.seq check: 4471 from: 1 to: 285 

VTNVSNETNATKAVFDPPVGITAPPIDELLDKVTSKYALVIFAAKRARQINSFYHQADEGVFEFIGPLV 

TPQPGEKPLSIALREINAGLLDHEEG 

>RXC02295 TRANSLATE of: RXC02295.seq check: 491 from: 1 to: 780 
MGLELAASGWG I L I AGAAVAGWI DAVI GGGGLVL I PL I LAVMPQLAPVT ALAS NKLAAVT GTAS AAFT L 
VRRVKPDKKLLALYVLVAAVCSGAGALAASLIDKQIMRPLI IVLMLVVGLIVVFKPNFGTGESKALPTG 
WKRWAAIVAVGLIAAYDGIFGPGTGMFLIMAFTALLSQNFLSSAAMAKVVNTATNLGALIVFIIGGHMW 
WT LGLVLAVANVAGAQLGART VLGGGTRL I RYALLTLVVVMS VYLTWQQ I QGM 

>RXC02380 TRANSLATE of: RXC02380.seq check: 4082 from: 1 to: 654 
MTTTVKRRARIGIMGGTFDPIHNGHLVAGSEVADRFDLDLVVYVPTGQPWQKANKKVSPAEDRYLMTVI 
ATASNPRFMVSRVDI DRGGDTYTIDTLQDLSKQYPDAQLYFITGADALAQIVTWRDWEKTFELAHFVGV 
TRPGYELDGNIIPEMHQDRVSLVDIPAMAISSTDCRERSSEERPWYLVPDGWQYIAKRQLYRPEGSD 
KDMDPKGQNQA 

>RXC02390 TRANSLATE of: RXC02390.seq check: 7081 from: 1 to: 669 
VEWTAFGTLILLNLVGSLSPGPDTFFLLRLATRSRAHAIAGVAGIVTGLTVWVTLTVVGAAALLTTYPS 
ILGI IQLVGGTYLSFIGYKLLRSASRELIDARQFRFNADARPI PDAVEALGTRTQVYRQGLATNLSNPK 
VVMYFAAILAPLMPAHPSPVLAFSI IVAILVQTFVTFSAVCLIVSTERVRKAMLRAGPWFDLLAGVVFL 
VVGVTLLYEGLTGLLG 

>RXC02498 TRANSLATE of: RXC02498.seq check: 7283 from: 1 to: 804 

MSEEKLTVAELMARAAKEGRSTDAPRRRRRRSIEDGGVSVAELTGSIPAVKEKPAESKHSSVPIDAPAE 

PEVVEAPKPEPAEEVEVASVEGDVDKQETPERPAPSNEETMVLRIVDEKDPISLTTGAFPVVPAVAAKP 

APVVRAEKDADVETAVKADFAEVEVDNTDTTQMAVVEEVDEEPEQENKMSVFAIIMMAIVGVVLGVVVF 

LGFEMLWERLNKWIVAVLAVGVTLGMVGIIHALRTSRDGFSMVLAGIVGLVMTFGPLAIVM 

>RXC02624 TRANSLATE of: RXC02624.seq check: 3015 from: 1 to: 1296 
VLIPHGVAVLLVI ILAVASLMFTNSSMVNLSATIAQLWLSLNLGAVDGSGEVISVLPTLPGFIFLWAIA 
ARIHRAVKDRVSIADLGVLAALVLGIPLALTAIAAFMLFDASSVLNVEVPPITRLLRVMLFHLSALFLG 
MGPRLWQALARRYGAPEWLIDAITQAFRFLIAFGTVSLVSVLVMTAINHSAFTATMQGYDDSASWALI 
VLSILYLPNMMIFAMGNLIGSPLYFGDASISVFSVHSVPLPPLPILAALPSEALSWAVALLVIPAI I AT 
WCVRNPMRLAVNTTAAVISALCFLVLAVFAGGTLGVYNYVGLNLLASVGLVFVYFALVGLLIAGIDKL 
RNPVEVKSVKAVAVVEPEPEEVEEDEEEHVEEEVDEEEEEVEEGVEEVEEDDAEDPEENPEEEESDEEI 
ETETEAEETNDGSEAEDR 

>RXC02665 TRANSLATE of: RXC02665.seq check: 7387 from: 1 to: 480 
VTNPI I PRVGIATDAHQIEAGKPCWIACLLFEGVDGCEGHSDGDVVAHAIVDALLSASGLGDLGSFVGV 
GRPEYDGVSGTQLLKEVRELLSAHGYVIGNVAAQLVGQTPKFGPRREEAQQVISEIIGAPCSLSATTTD 
HMGFTGRSEGRASVATAVVWKA 

>RXC02770 TRANSLATE of: RXC02770.seq check: 2969 from: 1 to: 1566 
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MLVAALVMTSCGDGEPEPTSHQTSLFGYAVNSSLATTNAASLLGVANDAGLLAARVYPGVYVQGPSGQM 
IPNTDLASTQVLPGINRQVIYTINEDATYSDGQPVVCDDFLLSATAGQMPELFQSHVPLTSQIERVDCV 
SGSKVATVVFKEDLGERWRYLFEQGDLLPAHAVASKAGMTLEELNQALKDKDPEALTEPARVWSEGFQL 
SQFDPELQTAFGPYKVDSVGEFGEVKLVRNEFYSGDQAVEAEITMWPKGSDLSAIADNGNLQIAHVVAW 
ESEPWVNRDDPLNPYDIKEEVGVLTEQLTLASAGVFYAAEARQAFAACVDQEAVAAASSSISGIDVPAV 
GVHSVRHQNPVVHQIGDLPAQHMAVDINAASALAGQSIRIGYDGPDERKAAMVEAIRQSCEPAGITVID 
ASQEAVSLNDLSRTEVSEWGYEQYFEGTLDAVLRTVDPHREYENANTIGTDAESTRRTEEQLWAEVPSI 
PLAAQ P RVFVI DRT VGN VVVNT DLAGI GWNMDRWS RS EE 

>RXC02789 TRANSLATE of: RXC02789.seq check: 8247 from: 1 to: 546 
MKVSADTPGHDDPGPGRRLGLDVGTVRIGVAASDRDAKLAMPVETVPRETGFKGPDLADIDRLVAIVEE 
YNAVEVIVGLPTDLQGNGSASVKHAKEIAFRVRRRLTNAGKNIPVRLGDERLTTVVATQALRASGVSEK 
AGRKVIDQAAAVEILQTWLDARTRALEPQSTDTQDFDEKGNFPG 

>RXC02921 TRANSLATE of: RXC02921.seq check: 4157 from: 1 to: 471 
VSALEESIRIATIAAKAADEKKADDIAVIDVSDMIAITDCFVVASADNERQVGAIVEEIEDEMTKAGFE 
PKRREGNRENRWVLLDYGLVVI HVQRQAERE FYGLDRLYRDCPLI E I EGLET FKRESSWSDEADI RNI D 
SIDELPPLPAEYEPGYEDD 

>RXC03185 TRANSLATE of: RXC03185.seq check: 4886 from: 1 to: 189 
MNDLAAEGENDPYRMVQQLRRKLSRFVEQKWKRQPVIMPTVIPMTAETTHIGDDEVRASRESL 
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SEQUENCE LISTING 

<110> Pompejus, Markus 

Kroger , Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<12 0> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING 

METABOLIC PATHWAY PROTEINS 
<130> BGI-121CP 
<140> 
<141> 

<160> 1156 

<210> 1 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA02229 

<400> 1 

gctggttcaa cagagaccac cgcgtgtcct gggtcgacgc ctctggcgat cccaccgcac 60 

aagccttgga gattttgggt ctacaatagc gagggtgaat ttg acc ate ccc ttt 115 

Leu Thr lie Pro Phe 
1 5 

gec aaa ggc cac gec acc gaa aac gac ttc ate ate ate ccc gat gag 163 
Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie lie lie Pro Asp Glu 
10 15 20 

gat gcg cgc eta gat tta act cca gaa atg gtg gtc acg ctg tgt gac 211 
Asp Ala Arg Leu Asp Leu Thr Pro Glu Met Val Val Thr Leu Cys Asp 
25 30 35 

cgc cgc gee ggg ate ggt get gat ggt ate etc cgc gtg gtt aaa get 2 59 
Arg Arg Ala Gly lie Gly Ala Asp Gly lie Leu Arg Val Val Lys Ala 
4b 45 50 

gca gac gta gaa ggc tec acg gtc gac cca teg ctg tgg ttc atg gat 3 07 
Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser Leu Trp Phe Met Asp 
55 60 65 

tac cgc aac gec gat gga tct ttg get gaa atg tgc ggc aat ggt gtg 3 55 
Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met Cys Gly Asn Gly Val 
70 75 80 85 

cgc ctg ttc gcg cac tgg ctg tac tec cgc ggt ctt gtt gat aat acg 403 
Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly Leu Val Asp Asn Thr 
90 95 100 

age ttt gat ate ggt acc cgc gec ggt gtc cgc cac gtt gat att ttg 451 
Ser Phe Asp lie Gly Thr Arg Ala Gly Val Arg His Val Asp lie Leu 
105 110 115 

cag gca gat caa cat tct gcg cag gtc cgc gtt gat atg ggc ate cct 499 
Gin Ala Asp Gin His Ser Ala Gin Val Arg Val Asp Met Gly lie Pro 
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120 125 130 

gac gtc acg gga tta tec acc tgc gac ate aac ggc caa gta ttc get 

Asp Val Thr Gly Leu Ser Thr Cys Asp lie Asn Gly Gin Val Phe Ala 
135 140 145 



ggc gaa acc cgc tec tgt ggc acg gga acc gtt get gca gcg tgt get 
Gly Glu Thr Arg Ser Cys Gly Thr Gly Thr Val Ala Ala Ala Cys Ala 
215 220 225 

get tta get gat get gga ttg gga gaa ggc aca get aaa gtg tgc gtt 
Ala Leu Ala Asp Ala Gly Leu Gly Glu Gly Thr Ala Lys Val Cys Val 
230 235 240 245 

cca cgt ggg gaa gta gaa gtc cag ate ttt gac gac ggc tec aca etc 
Pro Arg Gly Glu Val Glu Val Gin lie Phe Asp Asp Gly Ser Thr Leu 
250 255 260 

acc ggc cca age gee ate ate gca etc ggt gag gtg cag ate 
Thr Gly Pro Ser Ala lie lie Ala Leu Gly Glu Val Gin lie 
265 270 275 

taagattegc gattgtagtt egg 



547 



ggc ctt ggc gtt gat atg ggt aac cca cac eta gcg tgc gtt gtg ccg 595 
Gly Leu Gly Val Asp Met Gly Asn Pro His Leu Ala Cys Val Val Pro 
150 155 160 165 

ggc tta agt gcg teg get ctt gee gat atg gaa ctg cgc gca cct acg 
Gly Leu Ser Ala Ser Ala Leu Ala Asp Met Glu Leu Arg Ala Pro Thr 
170 175 180 

ttt gat cag gaa ttc ttc ccc cac ggt gtg aac gta gaa ate gtc aca 
Phe Asp Gin Glu Phe Phe Pro His Gly Val Asn Val Glu lie Val Thr 
185 190 195 

gaa tta gaa gat gac gca gta teg atg cgc gtg tgg gaa cgc gga gtg 73 9 
Glu Leu Glu Asp Asp Ala Val Ser Met Arg Val Trp Glu Arg Gly Val 
200 205 210 



643 



691 



787 



835 



925 



948 



<210> 2 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Leu Thr lie Pro Phe Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie 
15 10 15 

lie He Pro Asp Glu Asp Ala Arg Leu Asp Leu Thr Pro Glu Met Val 
20 25 30 

Val Thr Leu Cys Asp Arg Arg Ala Gly He Gly Ala Asp Gly He Leu 
35 40 45 

Arg Val Val Lys Ala Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser 
50 , 55 60 



Leu Trp Phe Met Asp Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met 
65 70 75 80 
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Cys Gly Asn Gly Val Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly 
85 90 95 

Leu Val Asp Asn Thr Ser Phe Asp lie Gly Thr Arg Ala Gly Val Arg 
100 105 HO 

His Val Asp He Leu Gin Ala Asp Gin His Ser Ala Gin Val Arg Val 
115 120 125 

Asp Met Gly He Pro Asp Val Thr Gly Leu Ser Thr Cys Asp He Asn 
130 135 140 

Gly Gin Val Phe Ala Gly Leu Gly Val Asp Met Gly Asn Pro His Leu 
145 150 155 160 

Ala Cys Val Val Pro Gly Leu Ser Ala Ser Ala Leu Ala Asp Met Glu 
165 170 175 

Leu Arg Ala Pro Thr Phe Asp Gin Glu Phe Phe Pro His Gly Val Asn 
180 185 190 

Val Glu He Val Thr Glu Leu Glu Asp Asp Ala Val Ser Met Arg Val 
195 200 205 

Trp Glu Arg Gly Val Gly Glu Thr Arg Ser Cys Gly Thr Gly Thr Val 
210 215 220 

Ala Ala Ala Cys Ala Ala Leu Ala Asp Ala Gly Leu Gly Glu Gly Thr 
225 230 235 240 

Ala Lys Val Cys Val Pro Arg Gly Glu Val Glu Val Gin He Phe Asp 
245 250 255 

Asp Gly Ser Thr Leu Thr Gly Pro Ser Ala He He Ala Leu Gly Glu 
260 265 270 

Val Gin He 
275 



<210> 3 
<211> 1491 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 



<400> 3 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 11 

Leu Ala Leu Lys Gly 
1 5 



tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 
10 15 20 



163 
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aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 

Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 

25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 

His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 

40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 

Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 

55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 

Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg ace aac ate aac 403 

Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 

Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc ace aac ggc ggc 499 

Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 

120 125 130 

gec gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 

Ala Asp Ala lie Glu His Ser He- Arg Met Ala Arg Leu His Thr Gly 

135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 59 5 

Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 

Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 

Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 

Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 

200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 7 87 

His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 

215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 

lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 8 83 

Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 

250 255 260 
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ctc ttc ate gec gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gec aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 13 63 
Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 
410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 1411 
He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gee caa get gtc gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gee 1491 
Ala Leu Phe 
455 



<210> 4 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 
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Gly Ser Val Gin 

20 

Arg Ala His Val 
35 

Lys Val Trp Ala 
50 

Asn Ala Phe lie 
65 

His Asn Asn Pro 



Leu Thr Asn lie 
100 

Ala Ala Lys lie 
115 

Phe Thr Asn Gly 
130 

Arg Leu His Thr 
145 

His Gly Ala Thr 



Leu Gly Asn Pro 
180 

Phe Leu His His 
195 

Glu Arg Ala Leu 
210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 
260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Ala Lys Glu Glu 



Phe His Ser Trp 
40 

Ala Ala Glu Gly 
55 

Asp Met Gly Ser 
70 

Arg Leu Val Glu 
85 

Asn Pro Ala Phe 



Val Ser Met Ala 
120 

Gly Ala Asp Ala 

135 

Gly Arg Asn Lys 
150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 
200 

Lys His Leu Glu 
215 

Ala lie Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe lie 



Lys Leu Phe Ala 
280 

lie Thr Phe Ala 
295 

lie Val Met Thr 
310 

Ser Gly Gly Leu 
325 



Glu Lys Arg Ala 
25 

Ser Ala Gin Asp 



Ser Thr Leu Tyr 
60 

Gin Leu Val Ser 
75 

Ala lie Gin Arg 
90 

Gly Asn Asp Val 
105 

Arg Gly Glu Phe 



lie Glu His Ser 
140 

lie Leu Ser Ala 
155 

Met Leu Thr Gly 
170 

Asp lie Tyr His 
185 

Ala Thr Thr Gin 



Asp Val He Ala 
220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 
300 

Gin Ser He Arg 
315 

Thr Tyr Ser Gly 
330 



Phe Asp Asn Asp 
30 

Lys He Ser Pro 
45 

Asp Phe Asp Gly 



Ala Asn Leu Gly 
80 

Gin Ala Ala Arg 
95 

Arg Ser Asp Val 
110 

Ser His Val Phe 
125 

He Arg Met Ala 



Tyr Arg Ser Tyr 
160 

Glu His Arg Arg 
175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 
240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 
320 

His Pro Leu Ala 
335 
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Val Ala Pro Ala 
340 

lie Pro Arg Val 
355 

Arg Glu Leu Ala 
370 

Gly Phe Phe Trp 
385 

Ala Gly Ala Ala 



Gly Asn Arg Phe 
420 

Leu Val Ala Leu 
435 

Leu Thr Phe Ala 
450 



Lys Ala Ala Leu 



Ala Arg Leu Gly 
360 

Glu Glu Asn Val 
375 

Ala Val Glu Phe 
390 

Glu Phe Lys Glu 
405 

His lie Ala Pro 



Leu Asp Ala Val 
440 

Gly Ala Leu Phe 
455 



Glu lie Tyr Ala 
345 

Ala Glu Leu lie 



Ala lie Ala Asp 
380 

Asn Ala Asp Ala 
395 

Arg Gly Val Trp 
410 

Pro Leu Thr Thr 
425 

Glu Ala Ala Ala 



Glu Gly Glu lie 
350 

Glu Pro Arg Leu 
365 

Val Arg Gly lie 



Thr Ala Met Ala 
400 

Pro Met lie Ser 
415 

Thr Asp Asp Glu 
430 

Gin Ala Val Glu 
445 



<210> 5 
<211> 1330 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 5 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 



aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 2 59 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 ' 60 65 



atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 



355 
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tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 

Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 

Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 

Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 

120 125 130 

gee gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 

Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 

135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 

Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 

150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 

Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 

Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 

Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 

200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 

His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 

215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 83 5 

He Val Leu Glu Pro Val Val Gly Ser Ser Gly lie He Leu Pro Pro 

230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 8 83 

Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 

Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 

Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 

280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 

295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 

310 315 320 325 
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ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gee atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 133 0 

Phe Lys Glu Arg Gly 
410 



<210> 6 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser He Arg Met Ala 
130 135 140 



Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 
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His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 7 
<211> 792 
<212> DNA 

<213> Co rynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC02390 

<400> 7 

gctggtggtg ctgacccata cgctggaact ccaactgctg ttgataccgc caagatgttt 
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ggccgcgagg atctcgtagc tcgcttcgag tcataggccg gtg gag tgg acc get 115 

Val Glu Trp Thr Ala 
1 5 

ttt ggc acc ctg att ctg etc aat ttg gtg ggc agt tta tec ccg ggg 163 
Phe Gly Thr Leu lie Leu Leu Asn Leu Val Gly Ser Leu Ser Pro Gly 
10 15 20 

cct gat acc ttt ttc etc etc cgc tta gee acc cgc tec aga gcg cac 211 
Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr Arg Ser Arg Ala His 
25 30 35 

gcg ate get ggc gtc gee ggc ate gtc acc gga etc acg gtg tgg gtg 259 
Ala He Ala Gly Val Ala Gly He Val Thr Gly Leu Thr Val Trp Val 
40 45 50 

acg ctg acg gtc gtg gga gca gcg gcg ctg etc acc act tat ccg teg 307 
Thr Leu Thr. Val Val Gly Ala Ala Ala Leu Leu Thr Thr Tyr Pro Ser 
55 60 65 

att etc gga ate ate cag etc gtc ggc ggc acg tac eta age ttc att 3 55 
He Leu Gly He He Gin Leu Val Gly Gly Thr Tyr Leu Ser Phe He 
70 75 80 85 

ggg tac aag ttg ctg cgc teg gcg teg aga gag ctt ate gac gee cgc 403 
Gly Tyr Lys Leu Leu Arg Ser Ala Ser Arg Glu Leu He Asp Ala Arg 
90 95 100 

cag ttc cgt ttc aac gee gat gee cga cct ate ccg gat gcg gta gaa 451 
Gin Phe Arg Phe Asn Ala Asp Ala Arg Pro He Pro Asp Ala Val Glu 
105 110 115 

gca ctg gga acc cgc act cag gta tat cga caa ggt ttg gee acc aac 499 
Ala Leu Gly Thr Arg Thr Gin Val Tyr Arg Gin Gly Leu Ala Thr Asn 
120 125 130 

ctg tea aac cct aaa gtt gtc atg tac ttc gcg gca att ctg get ccg 547 
Leu Ser Asn Pro Lys Val Val Met Tyr Phe Ala Ala He Leu Ala Pro 
135 140 145 

ttg atg cca gcg cac cca tea ccg gtg ctg gcg ttc tct ate ate gtg 595 
Leu Met Pro Ala His Pro Ser Pro Val Leu Ala Phe Ser He He Val 
150 155 160 165 

gcg att tta gtg cag acc ttt gtt acc ttc tct get gtg tgc etc att 643 
Ala He Leu Val Gin Thr Phe Val Thr Phe Ser Ala Val Cys Leu He 
170 175 180 

gtc tct acg gag cgt gtg cgc aaa gca atg ctg cgt gca ggt ccc tgg 691 
Val Ser Thr Glu Arg Val Arg Lys Ala Met Leu Arg Ala Gly Pro Trp 
185 190 195 

ttt gac ctg ctt get ggc gtt gtc ttc etc gtt gtg ggt gtg act ctg 739 
Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val Val Gly Val Thr Leu 
200 205 210 

ctg tat gaa ggc ctg acc ggt tta etc ggg taaaggcata aaaaatggct 789 
Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
215 220 
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tcc 



<210> 8 
<211> 223 
<212> PRT 

<213> Corynehac terium glutamicum 
<400> 8 

Val Glu Trp Thr Ala Phe Gly Thr ] 
1 5 

Ser Leu Ser Pro Gly Pro Asp Thr ] 
20 

Arg Ser Arg Ala His Ala lie Ala ( 
35 40 

Leu Thr Val Trp Val Thr Leu Thr 1 
50 55 

Thr Thr Tyr Pro Ser lie Leu Gly : 
65 70 

Tyr Leu Ser Phe lie Gly Tyr Lys ] 
85 

Leu lie Asp Ala Arg Gin Phe Arg : 
100 

Pro Asp Ala Val Glu Ala Leu Gly ' 
115 120 

Gly Leu Ala Thr Asn Leu Ser Asn : 
130 135 

Ala lie Leu Ala Pro Leu Met 
145 150 

Phe Ser lie lie Val Ala He Leu 
165 

Ala Val Cys Leu lie Val Ser Thr 
180 



Leu He Leu Leu Asn Leu Val Gly 
10 15 

Phe Phe Leu Leu Arg Leu Ala Thr 
25 30 

Gly Val Ala Gly He Val Thr Gly 
45 

Val Val Gly Ala Ala Ala Leu Leu 
60 

He He Gin Leu Val Gly Gly Thr 
75 80 

Leu Leu Arg Ser Ala Ser Arg Glu 
90 95 

Phe Asn Ala Asp Ala Arg Pro He 
105 110 

Thr Arg Thr Gin Val Tyr Arg Gin 
125 

Pro Lys Val Val Met Tyr Phe Ala 
140 



Val Gin Thr Phe Val Thr Phe Ser 
170 175 

Glu Arg Val Arg Lys Ala Met Leu 
185 190 



Pro Ala His Pro Ser Pro Val Leu Ala 
155 160 



Arg Ala Gly Pro Trp Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val 
195 200 205 

Val Gly Val Thr Leu Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
210 215 220 



<210> 9 
<211> 897 
<212> DNA 

<213> Corynebac terium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXC01796 
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<400> 9 

atgtaactcg atcaggtgga aatgcccgca aaagtggcgg cggtggccga gggatggccg 60 



ttggtgcggc atcggtggcc tgctactagt cgggctcttc ttg etc ctt ggc ggt 

Leu Leu Leu Gly Gly 
1 5 



115 



aac cct gec gag ate gac cag gtt tta ggt ggc gat caa ace cag ate 
Asn Pro Ala Glu He Asp Gin Val Leu Gly Gly Asp Gin Thr Gin He 
10 15 20 



163 



gag tct gga gag tec ace gga gee ggc gac ttt gat cac tgc caa acc 
Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe Asp His Cys Gin Thr 
25 30 35 



211 



ggc gca gat gec aac gec agt gat gat tgt cgc ctt tac tac acc tea 
Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg Leu Tyr Tyr Thr Ser 
40 45 50 



259 



ttc tec gtc aat gaa atg tgg cag act ttg ctt cca get cag get ggt 
Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu Pro Ala Gin Ala Gly 
55 60 65 



307 



ate gaa tac acc gag ccg aca ttg act ctt ttc aaa aac tec acc caa 
He Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe Lys Asn Ser Thr Gin 
70 75 80 85 



355 



acc ggc tgc ggt ttc get tct gcg tec act ggg ccg ttt tac tgt ccg 
Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly Pro Phe Tyr Cys Pro 
90 95 100 

tea gac caa gat get tat ttt gac ttg act ttc ttc gat cag atg cgt 
Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe Phe Asp Gin Met Arg 
105 110 115 



403 



451 



cag ttc ggt gca gaa aac gee ccg ctt gec cag atg tac ate gtg gcg 
Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin Met Tyr He Val Ala 
120 125 130 



499 



cac gag tac ggc cac cac gtc caa aac etc gag ggc aca etc gga ctg 
His Glu Tyr Gly His His Val Gin Asn Leu Glu Gly Thr Leu Gly Leu 
135 140 145 



547 



tec aat tac aac gat ccg ggc get gat tec aac gee gtc aag ate gag 
Ser Asn Tyr Asn Asp Pro Gly Ala Asp Ser Asn Ala Val Lys He Glu 
150 155 160 165 



595 



ttg cag gee gat tgc tac gca ggc att tgg get aat cac tec age gaa 
Leu Gin Ala Asp Cys Tyr Ala Gly He Trp Ala Asn His Ser Ser Glu 
170 175 180 



643 



ggc ccg gat ccg eta etc caa ccc ate acc gaa tct gag eta gat tec 
Gly Pro Asp Pro Leu Leu Gin Pro He Thr Glu Ser Glu Leu Asp Ser 
185 190 195 



691 



get etc ctt get gca age gec gtg ggc gac gac aat ate cag caa cga 
Ala Leu Leu Ala Ala Ser Ala Val Gly Asp Asp Asn He Gin Gin Arg 
200 205 210 



739 



tec ggt ggc gat gtc aat cct gaa age tgg act cac ggc tea teg cag 



787 
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Ser Gly Gly Asp Val Asn Pro Glu Ser Trp Thr His Gly Ser Ser Gin 
215 220 225 

cag cgc aaa gac gcg ttc etc gec ggc tac aac acc ggc cag atg age 835 
Gin Arg Lys Asp Ala Phe Leu Ala Gly Tyr Asn Thr Gly Gin Met Ser 
230 235 240 245 

gec tgc gac ttc etc ggc egg ggc gtc tac aac gac get taaagcattg 8 84 
Ala Cys Asp Phe Leu Gly Arg Gly Val Tyr Asn Asp Ala 
250 255 

cttttcgacg tct 897 



<210> 10 
<211> 258 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 10 

Leu Leu Leu Gly Gly Asn Pro Ala Glu lie Asp Gin Val Leu Gly Gly 
15 10 15 

Asp Gin Thr Gin lie Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe 
20 25 30 

Asp His Cys Gin Thr Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg 
35 40 45 

Leu Tyr Tyr Thr Ser Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu 
50 55 60 

Pro Ala Gin Ala Gly lie Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe 
65 70 75 80 

Lys Asn Ser Thr Gin Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly 
85 90 95 

Pro Phe Tyr Cys Pro Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe 
100 105 110 

Phe Asp Gin Met Arg Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin 
115 120 125 

Met Tyr lie Val Ala His Glu Tyr Gly His His Val Gin Asn Leu Glu 
130 135 140 

Gly Thr Leu Gly Leu Ser Asn Tyr Asn Asp Pro Gly Ala Asp Ser Asn 
145 150 155 160 

Ala Val Lys lie Glu Leu Gin Ala Asp Cys Tyr Ala Gly lie Trp Ala 
165 170 175 

Asn His Ser Ser Glu Gly Pro Asp Pro Leu Leu Gin Pro lie Thr Glu 
180 185 190 

Ser Glu Leu Asp Ser Ala Leu Leu Ala Ala Ser Ala Val Gly Asp Asp 
195 200 205 

Asn lie Gin Gin Arg Ser Gly Gly Asp Val Asn Pro Glu Ser Trp Thr 
210 215 220 
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His Gly Ser Ser 
225 

Thr Gly Gin Met 
Asp Ala 



Gin Gin Arg Lys 
230 

Ser Ala Cys Asp 
245 



Asp Ala Phe Leu 
235 

Phe Leu Gly Arg 
250 



Ala Gly Tyr Asn 
240 

Gly Val Tyr Asn 
255 



<210> 11 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXC01207 

<400> 11 

cttcatgatc tcaccggcag agcgcgtttt gttacagcgc gtaaactgtg actttgaaaa 60 



atttttgaac aatccgtaca ccaacttcag gagaaaaaca gtg age aga ate tat 

Val Ser Arg lie Tyr 
1 5 



115 



gac tgt gec gac caa gac tec cgt gca gca ggc eta aag gcg get gtc 
Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly Leu Lys Ala Ala Val 
10 15 20 



163 



gat gca gtc aaa gec ggt cag etc gtt gtc ctt ccc acg gat ace ctt 
Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu Pro Thr Asp Thr Leu 
25 30 35 



211 



tat gga etc ggc tgc gac get ttc aac aac gag gca gta gec aac ctt 
Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu Ala Val Ala Asn Leu 
40 45 50 



259 



ctg gee acc aaa cac cgt ggc ccc gat atg ccc gtt cca gtg etc gtc 
Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro Val Pro Val Leu Val 
55 60 65 



307 



ggc age tgg gac acc att caa gga ctt gtg cac tec tat tct gcg cag 
Gly Ser Trp Asp Thr lie Gin Gly Leu Val His Ser Tyr Ser Ala Gin 
70 75 80 85 



355 



gca aaa gcg ctt gtg gag gcg ttc tgg cct ggt gga ctg tec ate ate 
Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly Gly Leu Ser lie lie 
90 95 100 



403 



gtt ccg cag gca cca age ctt ccg tgg aac ctt ggc gat acc cgt ggc 
Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu Gly Asp Thr Arg Gly 
105 110 115 



451 



acc gta atg ctg cgc atg cca ctg cac cca gtt gee att gaa ttg ctg 
Thr Val Met Leu Arg Met Pro Leu His Pro Val Ala lie Glu Leu Leu 
120 125 130 



499 



cgc caa acc gga cca atg get gtc tec tec gec aac ate tec gga cat 



547 
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Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala Asn He Ser Gly His 
135 140 145 

act cct cca acc acc gtg ctg gag get cgt cag cag etc aac caa aat 595 
Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin Gin Leu Asn Gin Asn 
150 155 160 165 

gtc get gtc tac etc gat ggt ggc gaa tgc gcg ctg gee acc cct tea 643 
Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala Leu Ala Thr Pro Ser 
170 175 180 

acc ate gtg gat att tea ggc ccc gca cca aag att ttg cgt gag ggt 691 
Thr He Val Asp He Ser Gly Pro Ala Pro Lys He Leu Arg Glu Gly 
185 190 195 

gec ate age gca gaa cgc gtt ggc gaa gta ctt gga gtg teg gca gaa 739 
Ala He Ser Ala Glu Arg Val Gly Glu Val Leu Gly Val Ser Ala Glu 
200 205 210 

age ctg cgc taaatgggag teggtttege ggg 771 
Ser Leu Arg 
215 



<210> 12 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Val Ser Arg He Tyr Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly 
15 10 15 

Leu Lys Ala Ala Val Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu 
20 25 30 

Pro Thr Asp Thr Leu Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu 
35 40 45 

Ala Val Ala Asn Leu Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro 
50 55 60 

Val Pro Val Leu Val Gly Ser Trp Asp Thr He Gin Gly Leu Val His 
65 70 75 80 

Ser Tyr Ser Ala Gin Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly 
85 90 95 

Gly Leu Ser He He Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu 
100 105 110 

Gly Asp Thr Arg Gly Thr Val Met Leu Arg Met Pro Leu His Pro Val 
115 120 125 

Ala He Glu Leu Leu Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala 
130 135 140 

Asn He Ser Gly His Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin 
145 150 155 160 



Gin Leu Asn Gin Asn Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala 



BGM21CP 



-17- 



Leu Ala Thr Pro 
180 

lie Leu Arg Glu 
195 

Gly Val Ser Ala 
210 



165 

Ser Thr lie Val 

Gly Ala He Ser 
200 

Glu Ser Leu Arg 
215 



170 

Asp lie Ser Gly 
185 

Ala Glu Arg Val 



175 

Pro Ala Pro Lys 
190 

Gly Glu Val Leu 
205 



<210> 13 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) - . (1003) 
<223> RXC00657 

<400> 13 

gtgcggatcg ggtatccgcg ctacacttag aggtgttaga gatcatgagt ttccacgaac 6 0 

tgtaacgcag gattcaccaa tcaatgaaag gtcgaccgac atg age act gaa gac 115 

Met Ser Thr Glu Asp 
1 5 

att gtc gtc gta gca gta gat ggc teg gac gec tea aaa caa get gtt 163 
lie Val Val Val Ala Val Asp Gly Ser Asp Ala Ser Lys Gin Ala Val 
10 15 20 

egg tgg get gca aat acc gee aac aaa cgt ggc att cca ctt cgc ttg 211 
Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly He Pro Leu Arg Leu 
25 30 35 

get tec age tac acc atg cct cag ttc etc tac gca gag gga atg gtt 259 
Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met Val 
40 45 50 

cca cca caa gag ctt ttc gat gac etc cag gee gaa gee ctg gaa aag 3 07 
Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala Glu Ala Leu Glu Lys 
55 60 65 

att aac gaa gec cgt gac ate gee cat gag gta gcg cca gaa ate aag 3 55 
He Asn Glu Ala Arg Asp lie Ala His Glu Val Ala Pro Glu He Lys 
70 75 80 85 

ate ggg cac acc ate get gaa ggc agt ccc ate gac atg ctg ttg gaa 403 
He Gly His Thr He Ala Glu Gly Ser Pro He Asp Met Leu Leu Glu 
90 95 100 

atg tct ccc gat gee aca atg ate gtc atg ggt tec cgc gga etc ggc 451 
Met Ser Pro Asp Ala Thr Met He Val Met Gly Ser Arg Gly Leu Gly 
105 110 115 



gga etc tec gga atg gtc atg ggc tec gtc tec ggt gca gtg gtc age 
Gly Leu Ser Gly Met Val Met Gly Ser Val Ser Gly Ala Val Val Ser 
120 125 130 



499 
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cac gca aag tgt cca gtc gtt gtt gtc cgt gaa gac age gca gtc aac 547 
His Ala Lys Cys Pro Val Val Val Val Arg Glu Asp Ser Ala Val Asn 
135 140 145 

gaa gac age aag tac ggc cca gtc gtc gtc ggt gtg gat ggc tec gaa 59 5 
Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser Glu 
150 155 160 165 

gtc tec caa cag gca ace gaa tac gca ttt gcg gaa get gaa get cgt 643 
Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala Glu Ala Glu Ala Arg 
170 175 180 

ggc gee gaa etc gtt gca gtt cac ace tgg atg gac atg cag gta cag 691 
Gly Ala Glu Leu Val Ala Val His Thr Trp Met Asp Met Gin Val Gin 
185 190 195 

gca tea ctt gca ggt ctt gca get get caa cag cag tgg gat gaa gtg 73 9 
Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin Gin Trp Asp Glu Val 
200 205 210 

gaa cgt cag caa ace gac atg ctg ate gaa cgc etc gca cca ctg gtg 787 
Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg Leu Ala Pro Leu Val 
215 220 225 

gaa aag tac cca agt gta acc gtc aag aag ate ate acc cgt gac cgc 83 5 
Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie lie Thr Arg Asp Arg 
230 235 240 245 

cca gtt cgc gca ctt gca gaa gca tct gaa aac gcg cag etc eta gtc 883 
Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 
250 255 260 

gtt ggt tec cat ggt cgt ggc gga ttt aag ggc atg etc ctt ggc tec 931 
Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly Met Leu Leu Gly Ser 
265 270 275 

acc tec cgc gca ctg ctg caa tec gca ccg tgc cca atg atg gtg gtt 979 
Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys Pro Met Met Val Val 
280 285 290 

cgc cca cct gag aag att aag aag tagtttcttt taagtttcga tgc 1026 
Arg Pro Pro Glu Lys lie Lys Lys 
295 300 



<210> 14 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 14 

Met Ser Thr Glu Asp lie Val Val Val Ala Val Asp Gly Ser Asp Ala 
1^5 10 15 

Ser Lys Gin Ala Val Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly 
20 25 30 

lie Pro Leu Arg Leu Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr 
35 40 45 

Ala Glu Gly Met Val Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 
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50 55 60 

Glu Ala Leu Glu Lys lie Asn Glu Ala Arg Asp lie Ala His Glu Val 
65 70 75 80 

Ala Pro Glu He Lys He Gly His Thr He Ala Glu Gly Ser Pro He 
85 90 95 

Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met He Val Met Gly 
100 105 110 

Ser Arg Gly Leu Gly Gly Leu Ser Gly Met Val Met Gly Ser Val Ser 
115 120 125 

Gly Ala Val Val Ser His Ala Lys Cys Pro Val Val Val Val Arg Glu 
130 135 140 

Asp Ser Ala Val Asn Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly 
145 150 155 160 

Val Asp Gly Ser Glu Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala 
165 170 175 

Glu Ala Glu Ala Arg Gly Ala Glu Leu Val Ala Val His Thr Trp Met 
180 185 190 

Asp Met Gin Val Gin Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin 
195 200 205 

Gin Trp Asp Glu Val Glu Arg Gin Gin Thr Asp Met Leu He Glu Arg 
210 215 220 

Leu Ala Pro Leu Val Glu Lys Tyr Pro Ser Val Thr Val Lys Lys He 
225 230 235 240 

lie Thr Arg Asp Arg Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn 
245 250 255 

Ala Gin Leu Leu Val Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly 
260 265 270 

Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys 
275 280 285 

Pro Met Met Val Val Arg Pro Pro Glu Lys He Lys Lys 
290 295 300 



<210> 15 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXC00552 

<400> 15 

ccgccaacaa ggcagcaaag ctcgatccaa ttgacgcctt gcgttatgag taaaagcctc 
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gtttttaagg tagccacaca tcgcactaga ctgaagaact gtg get acc tea aaa 115 

Val Ala Thr Ser Lys 
1 5 

att ctt ctt tat tac gca ttc acc ccg etc tct gac cct aaa gcg gtt 163 
lie Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser Asp Pro Lys Ala Val 
10 15 20 

cag ctg tgg cag cgt gag etc tgc gag tea ctg aat ctt cgt ggc cgc 211 
Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu Asn Leu Arg Gly Arg 
25 30 35 

ate ctg ate tec act cac gge ate aat gga acc gtg ggc gga gat att 2 59 
lie Leu lie Ser Thr His Gly lie Asn Gly Thr Val Gly Gly Asp lie 
40 45 50 

gat gat tgc aag gcg tac att aaa aag acc cgc gag tac cca ggt ttc 3 07 
Asp Asp Cys Lys Ala Tyr lie Lys Lys Thr Arg Glu Tyr Pro Gly Phe 
55 60 65 

aac cgc atg cag ttt aag tgg tec gag ggt ggc get gag gat ttc cca 355 
Asn Arg Met Gin Phe Lys Trp Ser Glu Gly Gly Ala Glu Asp Phe Pro 
70 75 80 85 

aag etc agt gtc aaa gtc cgc gat gag ate gtt gee ttc ggc get cca 403 
Lys Leu Ser Val Lys Val Arg Asp Glu lie Val Ala Phe Gly Ala Pro 
90 95 100 

gat gag etc aaa gtg gat gaa aac ggc gtc gtc ggt ggc ggc gtt cac 451 
Asp Glu Leu Lys Val Asp Glu Asn Gly Val Val Gly Gly Gly Val His 
105 110 115 

ctg aaa cca cag cag gtc aat gag ctt gtg gaa gee cgt ggc gat gaa 499 
Leu Lys Pro Gin Gin Val Asn Glu Leu Val Glu Ala Arg Gly Asp Glu 
120 125 130 

gtt gtg ttc ttt gac ggc cgc aac gca atg gaa gee cag ate ggc aag 547 
Val Val Phe Phe Asp Gly Arg Asn Ala Met Glu Ala Gin lie Gly Lys 
135 140 145 

ttc aag gac get gtt gtc cct gac gta gaa acc act cat gat ttc ate 595 
Phe Lys Asp Ala Val Val Pro Asp Val Glu Thr Thr His Asp Phe He 
150 155 160 165 

gca gaa att gag tct gga aaa tac gac gat etc aaa gac aag cct gtg 643 
Ala Glu He Glu Ser Gly Lys Tyr Asp Asp Leu Lys Asp Lys Pro Val 
170 175 180 

gtc acc tac tgc acc ggc gga att cgt tgt gag ate ctg agt tea etc 691 
Val Thr Tyr Cys Thr Gly Gly He Arg Cys Glu He Leu Ser Ser Leu 
185 190 195 

atg ate aac cgt ggt ttc aaa gag gtc tac caa ate gat ggc ggc ate 73 9 
Met He Asn Arg Gly Phe Lys Glu Val Tyr Gin He Asp Gly Gly He 
200 205 210 

gtt cgc tac ggc gag cag ttt ggc aac aag ggc ctg tgg gaa ggc tec 787 
Val Arg Tyr Gly Glu Gin Phe Gly Asn Lys Gly Leu Trp Glu Gly Ser 
215 220 225 

etc tac gtt ttc gat aag cgc atg cat atg gaa ttc ggc gag gat tac 83 5 
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Leu Tyr Val Phe Asp Lys Arg Met His Met Glu Phe Gly Glu Asp Tyr 
230 235 240 245 

aaa gag gtc gga cac tgc ate cat tgc gat act ccc acc aac aaa ttt 883 
Lys Glu Val Gly His Cys He His Cys Asp Thr Pro Thr Asn Lys Phe 
250 255 260 

gag cac tgc etc aac gaa gat gat tgc cgc gag etc gtg ttg atg tgc 931 
Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu Leu Val Leu Met Cys 
265 270 275 

cct gat tgc ttc gec aat gtt gag acc cgt cat tgc aag cgc gaa cgc 979 
Pro Asp Cys Phe Ala Asn Val Glu Thr Arg His Cys Lys Arg Glu Arg 
280 285 290 

tgt gca gca att get gcg gat ttc get gag caa gga att gat ccg etc 1027 
Cys Ala Ala He Ala Ala Asp Phe Ala Glu Gin Gly He Asp Pro Leu 
295 300 305 

gtt act tct taaaaagggt atggtggctg ggt 1059 

Val Thr Ser 

310 



<210> 16 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Val Ala Thr Ser Lys He Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser 
15 10 15 

Asp Pro Lys Ala Val Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu 
20 25 30 

Asn Leu Arg Gly Arg He Leu He Ser Thr His Gly He Asn Gly Thr 
35 40 45 

Val Gly Gly Asp He Asp Asp Cys Lys Ala Tyr He Lys Lys Thr Arg 
50 55 60 

Glu Tyr Pro Gly Phe Asn Arg Met Gin Phe Lys Trp Ser Glu Gly Gly 
65 70 75 80 

Ala Glu Asp Phe Pro Lys Leu Ser Val Lys Val Arg Asp Glu He Val 
85 90 95 

Ala Phe Gly Ala Pro Asp Glu Leu Lys Val Asp Glu Asn Gly Val Val 
100 105 110 

Gly Gly Gly Val His Leu Lys Pro Gin Gin Val Asn Glu Leu Val Glu 
115 120 125 

Ala Arg Gly Asp Glu Val Val Phe Phe Asp Gly Arg Asn Ala Met Glu 
130 135 140 

Ala Gin He Gly Lys Phe Lys Asp Ala Val Val Pro Asp Val Glu Thr 
145 150 155 160 



Thr His Asp Phe He Ala Glu He Glu Ser Gly Lys Tyr Asp Asp Leu 
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165 170 175 

Lys Asp Lys Pro Val Val Thr Tyr Cys Thr Gly Gly lie Arg Cys Glu 
180 185 190 

lie Leu Ser Ser Leu Met lie Asn Arg Gly Phe Lys Glu Val Tyr Gin 
195 200 205 

lie Asp Gly Gly lie Val Arg Tyr Gly Glu Gin Phe Gly Asn Lys Gly 
210 215 220 

Leu Trp Glu Gly Ser Leu Tyr Val Phe Asp Lys Arg Met His Met Glu 
225 230 235 240 

Phe Gly Glu Asp Tyr Lys Glu Val Gly His Cys lie His Cys Asp Thr 
245 250 255 

Pro Thr Asn Lys Phe Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu 
260 265 270 

Leu Val Leu Met Cys Pro Asp Cys Phe Ala Asn Val Glu Thr Arg His 
275 280 285 

Cys Lys Arg Glu Arg Cys Ala Ala lie Ala Ala Asp Phe Ala Glu Gin 
290 295 300 

Gly lie Asp Pro Leu Val Thr Ser 
305 310 



<210> 17 
<211> 1578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101} . . (1555) 
<223> RXN00351 

<400> 17 

gaaggctgct gctaagaaaa cgaccaagaa gaccactaag aaaactacta aaaagaccac 60 

cgcaaagaag accacaaaga agtcttaagc cggatcttat atg gat gat tec aat 115 

Met Asp Asp Ser Asn 
1 5 

age ttt gta gtt gtt get aac cgt ctg cca gtg gat atg act gtc cac 163 
Ser Phe Val Val Val Ala Asn Arg Leu Pro Val Asp Met Thr Val His 
10 15 20 

cca gat ggt age tat age ate tec ccc age ccc ggt ggc ctt gtc acg 211 
Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro Gly Gly Leu Val Thr 
25 30 35 

ggg ctt tec ccc gtt ctg gaa caa cat cgt gga tgt tgg gtc gga tgg 259 
Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly Cys Trp Val Gly Trp 
40 45 50 



cct gga act gta gat gtt gca ccc gaa cca ttt cga aca gat acg ggt 3 07 
Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe Arg Thr Asp Thr Gly 
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55 60 65 

gtt ttg ctg cac cct gtt gtc etc act gca agt gac tat gaa ggc ttc 355 
Val Leu Leu His Pro Val Val Leu Thr Ala Ser Asp Tyr Glu Gly Phe 
70 75 80 85 

tac gag ggc ttt tea aac gca acg ctg tgg cct ctt ttc cac gat ctg 403 
Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro Leu Phe His Asp Leu 
90 95 100 

att gtt act ccg gtg tac aac ace gat tgg tgg cat gcg ttt egg gag 451 
lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp His Ala Phe Arg Glu 
105 110 115 

gta aac etc aag ttc get gaa gec gtg age caa gtg gcg gca cac ggt 499 
Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin Val Ala Ala His Gly 
120 125 130 

gee act gtg tgg gtg cag gac tat cag ctg ttg ctg gtt cct ggc att 547 
Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu Leu Val Pro Gly lie 
135 140 145 

ttg cgc cag atg cgc cct gat ttg aag ate ggt ttc ttc etc cac att 595 
Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly Phe Phe Leu His lie 
150 155 160 165 

ccc ttc cct tec cct gat ctg ttc cgt cag ctg ccg tgg cgt gaa gag 643 
Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu Pro Trp Arg Glu Glu 
170 175 180 

att gtt cga ggc atg ctg ggc gca gat ttg gtg gga ttc cat ttg gtt 691 
lie Val Arg Gly Met Leu Gly Ala Asp Leu Val Gly Phe His Leu Val 
185 190 195 

caa aac gca gaa aac ttc ctt gcg tta acc cag cag gtt gec ggc act 73 9 
Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin Gin Val Ala Gly Thr 
200 205 210 

gee ggg tct cat gtg ggt cag ccg gac acc ttg cag gtc agt ggt gaa 787 
Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu Gin Val Ser Gly Glu 
215 220 225 

gca ttg gtg cgt gag att ggc get cat gtt gaa acc get gac gga agg 83 5 
Ala Leu Val Arg Glu lie Gly Ala His Val Glu Thr Ala Asp Gly Arg 
230 235 240 245 

cga gtt age gtc ggg gcg ttc ccg ate teg att gat gtt gaa atg ttt 883 
Arg Val Ser Val Gly Ala Phe Pro lie Ser lie Asp Val Glu Met Phe 
250 255 260 

ggg gag gcg teg aaa age gee gtt ctt gat ctt tta aaa acg etc gac 931 
Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu Leu Lys Thr Leu Asp 
265 270 275 

gag ccg gaa acc gta ttc ctg ggc gtt gac cga ctg gac tac acc aag 979 
Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg Leu Asp Tyr Thr Lys 
280 285 290 



ggc att ttg cag cgc ctg ctt gcg ttt gag gaa ctg ctg gaa tec ggc 
Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu Leu Leu Glu Ser Gly 
295 300 305 



1027 
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gcg ttg gag gcc gac aaa get gtg ttg ctg cag gtc gcg acg cct teg 1075 
Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin Val Ala Thr Pro Ser 
310 315 320 325 

cgt gag cgc att gat cac tat cgt gtg teg cgt teg cag gtc gag gaa 1123 
Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg Ser Gin Val Glu Glu 
330 335 340 

gcc gtc ggc cgt ate aat ggt cgt ttc ggt cgc atg ggg cgt ccc gtg 1171 
Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg Met Gly Arg Pro Val 
345 350 355 

gtg cat tat eta cac agg tea ttg age aaa aat gat etc cag gtg ctg 1219 
Val His Tyr Leu His Arg Ser Leu Ser Lys Asn Asp Leu Gin Val Leu 
360 365 370 

tat acc gca gcc gat gtc atg ctg gtt acg cct ttt aaa gac ggt atg 12 67 
Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro Phe Lys Asp Gly Met 
375 380 385 

aac ttg gtg get aaa gaa ttc gtg gcc aac cac cgc gac ggc act ggt 1315 
Asn Leu Val Ala Lys Glu Phe Val Ala Asn His Arg Asp Gly Thr Gly 
390 395 400 405 

get ttg gtg ctg tec gaa ttt gcc ggc gcg gcc act gag ctg acc ggt 13 63 
Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala Thr Glu Leu Thr Gly 
410 415 420 

gcg tat tta tgc aac cca ttt gat gtg gaa tec ate aaa egg caa atg 1411 
Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser lie Lys Arg Gin Met 
425 430 435 

gtg gca get gtc cat gat ttg aag cac aat ccg gaa tct gcg gca acg 1459 
Val Ala Ala Val His Asp Leu Lys His Asn Pro Glu Ser Ala Ala Thr 
440 445 450 

cga atg aaa acg aac age gag cag gtc tat acc cac gac gtc aac gtg 15 07 
Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr His Asp Val Asn Val 
455 460 465 

tgg get aat agt ttc ctg gat tgt ttg gca cag teg gga gaa aac tea 1555 
Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin Ser Gly Glu Asn Ser 
470 475 480 485 

tgaaccgcgc aegaatcgeg acc 157 8 



<210> 18 
<211> 485 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 
15 10 15 

Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro 
20 25 30 

Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly 
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35 40 45 

Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 
50 55 60 

Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
65 70 75 80 

Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 
85 90 95 

Leu Phe His Asp Leu lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 
100 105 110 

His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin 
115 120 125 

Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 
130 135 140 

Leu Val Pro Gly lie Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly 
145 150 155 160 

Phe Phe Leu His lie Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu 
165 170 175 

Pro Trp Arg Glu Glu He Val Arg Gly Met Leu Gly Ala Asp Leu Val 
180 185 190 

Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin 
195 200 205 

Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu 
210 215 220 

Gin Val Ser Gly Glu Ala Leu Val Arg Glu He Gly Ala His Val Glu 
225 230 235 240 

Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro He Ser lie 
245 250 255 

Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu 
260 265 270 

Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg 
275 280 285 

Leu Asp Tyr Thr Lys Gly He Leu Gin Arg Leu Leu Ala Phe Glu Glu 
290 295 300 

Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin 
305 310 315 320 

Val Ala Thr Pro Ser Arg Glu Arg He Asp His Tyr Arg Val Ser Arg 
325 330 335 

Ser Gin Val Glu Glu Ala Val Gly Arg He Asn Gly Arg Phe Gly Arg 
340 345 350 

Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn 
355 360 365 
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Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro 
370 375 380 

Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His 
385 390 395 400 

Arg Asp Gly Thr Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala 
405 410 415 

Thr Glu Leu Thr Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser 
420 425 430 

lie Lys Arg Gin Met Val Ala Ala Val His Asp Leu Lys His Asn Pro 
435 440 445 

Glu Ser Ala Ala Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr 
450 455 460 

His Asp Val Asn Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin 
465 470 475 480 

Ser Gly Glu Asn Ser 
485 



<210> 19 
<211> 1546 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1546) 
<223> FRXA00351 

<400> 19 

gaaggctgct gctaagaaaa cgaccaagaa gaccactaag aaaactacta aaaagaccac 60 

cgcaaagaag accacaaaga agtcttaagc cggatcttat atg gat gat tec aat 115 

Met Asp Asp Ser Asn 
1 5 

age ttt gta gtt gtt get aac cgt ctg cca gtg gat atg act gtc cac 163 
Ser Phe Val Val Val Ala Asn Arg Leu Pro Val Asp Met Thr Val His 
10 15 20 

cca gat ggt age tat age ate tec ccc age ccc ggt ggc ctt gtc acg 211 
Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro Gly Gly Leu Val Thr 
25 30 35 

ggg ctt tec ccc gtt ctg gaa caa cat cgt gga tgt tgg gtc gga tgg 259 
Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly Cys Trp Val Gly Trp 
40 45 50 



cct gga act gta gat gtt gca ccc gaa cca ttt cga aca gat acg ggt 
Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe Arg Thr Asp Thr Gly 
55 60 65 



307 



gtt ttg ctg cac cct gtt gtc etc act gca agt gac tat gaa ggc ttc 
Val Leu Leu His Pro Val Val Leu Thr Ala Ser Asp Tyr Glu Gly Phe 



355 
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70 75 80 85 

tac gag ggc ttt tea aac gca acg ctg tgg cct ctt ttc cac gat ctg 403 
Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro Leu Phe His Asp Leu 
90 95 100 

att gtt act ccg gtg tac aac acc gat tgg tgg cat gcg ttt egg gag 451 
lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp His Ala Phe Arg Glu 
105 110 115 

gta aac etc aag ttc get gaa gec gtg age caa gtg gcg gca cac ggt 499 
Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin Val Ala Ala His Gly 
120 125 130 

gee act gtg tgg gtg cag gac tat cag ctg ttg ctg gtt cct ggc att 547 
Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu Leu Val Pro Gly lie 
135 140 145 

ttg cgc cag atg cgc ect gat ttg aag ate ggt ttc ttc etc cac att 595 
Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly Phe Phe Leu His lie 
150 155 160 165 

ccc ttc cct tec cct gat ctg ttc cgt cag ctg ccg tgg cgt gaa gag 643 
Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu Pro Trp Arg Glu Glu 
170 175 180 

att gtt cga ggc atg ctg ggc gca gat ttg gtg gga ttc cat ttg gtt 691 
lie Val Arg Gly Met Leu Gly Ala Asp Leu Val Gly Phe His Leu Val 
185 190 195 

caa aac gca gaa aac ttc ctt gcg tta acc cag cag gtt gec ggc act 739 
Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin Gin Val Ala Gly Thr 
200 205 210 

gec ggg tct cat gtg ggt cag ccg gac acc ttg cag gtc agt ggt gaa 7 87 
Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu Gin Val Ser Gly Glu 
215 220 225 

gca ttg gtg cgt gag att ggc get cat gtt gaa acc get gac gga agg 83 5 
Ala Leu Val Arg Glu lie Gly Ala His Val Glu Thr Ala Asp Gly Arg 
230 235 240 245 

cga gtt age gtc ggg gcg ttc ccg ate teg att gat gtt gaa atg ttt 883 
Arg Val Ser Val Gly Ala Phe Pro lie Ser lie Asp Val Glu Met Phe 
250 255 260 

ggg gag gcg teg aaa age gee gtt ctt gat ctt tta aaa acg etc gac 931 
Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu Leu Lys Thr Leu Asp 
265 270 275 

gag ccg gaa acc gta ttc ctg ggc gtt gac cga ctg gac tac acc aag 979 
Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg Leu Asp Tyr Thr Lys 
280 285 290 

ggc att ttg cag cgc ctg ctt gcg ttt gag gaa ctg ctg gaa tec ggc 1027 
Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu Leu Leu Glu Ser Gly 
295 300 305 

gcg ttg gag gec gac aaa get gtg ttg ctg cag gtc gcg acg cct teg 1075 
Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin Val Ala Thr Pro Ser 
310 315 320 325 
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cgt gag cgc att gat cac tat cgt gtg teg cgt teg cag gtc gag gaa 1123 
Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg Ser Gin Val Glu Glu 
330 335 340 

gec gtc ggc cgt ate aat ggt cgt ttc ggt cgc atg ggg cgt ccc gtg 1171 
Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg Met Gly Arg Pro Val 
345 350 355 

gtg cat tat eta cac agg tea ttg age aaa aat gat etc cag gtg ctg 1219 
Val His Tyr Leu His Arg Ser Leu Ser Lys Asn Asp Leu Gin Val Leu 
360 365 370 

tat acc gca gec gat gtc atg ctg gtt acg cct ttt aaa gac ggt atg 1267 
Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro Phe Lys Asp Gly Met 
375 380 385 

aac ttg gtg get aaa gaa ttc gtg gee aac cac cgc gac ggc act ggt 1315 
Asn Leu Val Ala Lys Glu Phe Val Ala Asn His Arg Asp Gly Thr Gly 
390 395 400 405 

get ttg gtg ctg tec gaa ttt gee ggc gcg gec act gag ctg acc ggt 1363 
Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala Thr Glu Leu Thr Gly 
410 415 420 

gcg tat tta tgc aac cca ttt gat gtg gaa tec ate aaa egg caa atg 1411 
Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser lie Lys Arg Gin Met 
425 430 435 

gtg gca get gtc cat gat ttg aag cac aat ccg gaa tct gcg gca acg 1459 
Val Ala Ala Val His Asp Leu Lys His Asn Pro Glu Ser Ala Ala Thr 
440 445 450 

cga atg aaa acg aac age gag cag gtc tat acc cac gac gtc aac gtg 1507 
Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr His Asp Val Asn Val 
455 460 465 

tgg get aat agt ttc ctg gat tgt ttg gca cag teg gga 1546 
Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin Ser Gly 
470 475 480 



<210> 20 
<211> 482 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 
15 10 15 

Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro 
20 25 30 

Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly 
35 40 45 

Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 
50 55 60 

Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
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65 70 75 80 

Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 
85 90 95 

Leu Phe His Asp Leu lie Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 
100 105 110 

His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin 
115 120 125 

Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 
130 135 140 

Leu Val Pro Gly lie Leu Arg Gin Met Arg Pro Asp Leu Lys lie Gly 
145 150 155 160 

Phe Phe Leu His lie Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu 
165 170 175 

Pro Trp Arg Glu Glu lie Val Arg Gly Met Leu Gly Ala Asp Leu Val 
180 185 190 

Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin 
195 200 205 

Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu 
210 215 220 

Gin Val Ser Gly Glu Ala Leu Val Arg Glu lie Gly Ala His Val Glu 
225 230 235 240 

Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro lie Ser lie 
245 250 255 

Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu 
260 265 270 

Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg 
275 280 285 

Leu Asp Tyr Thr Lys Gly lie Leu Gin Arg Leu Leu Ala Phe Glu Glu 
290 295 300 

Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin 
305 310 315 320 

Val Ala Thr Pro Ser Arg Glu Arg lie Asp His Tyr Arg Val Ser Arg 
325 330 335 

Ser Gin Val Glu Glu Ala Val Gly Arg lie Asn Gly Arg Phe Gly Arg 
340 345 350 

Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn 
355 360 365 

Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro 
370 375 380 

Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His 
385 390 395 400 



BGI-121CP 



-30- 



Arg Asp Gly Thr Gly Ala 
405 

Thr Glu Leu Thr Gly Ala 
420 

lie Lys Arg Gin Met Val 
435 

Glu Ser Ala Ala Thr Arg 
450 

His Asp Val Asn Val Trp 
465 470 

Ser Gly 



Leu Val Leu Ser Glu 
410 

Tyr Leu Cys Asn Pro 
425 

Ala Ala Val His Asp 
440 

Met Lys Thr Asn Ser 
455 

Ala Asn Ser Phe Leu 
475 



Phe Ala Gly Ala Ala 
415 

Phe Asp Val Glu Ser 
430 

Leu Lys His Asn Pro 
445 

Glu Gin Val Tyr Thr 
460 

Asp Cys Leu Ala Gin 
480 



<210> 21 
<211> 779 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (756) 
<223> RXA00873 



<400> 21 

act gcc caa tgg ggt att ttc ctg cgt aat cat gat gag etc acc ctt 48 
Thr Ala Gin Trp Gly He Phe Leu Arg Asn His Asp Glu Leu Thr Leu 
15 10 15 



gaa atg gtc tec gat gag gaa cgc age tac atg tac tec caa ttc gcc 9 6 
Glu Met Val Ser Asp Glu Glu Arg Ser Tyr Met Tyr Ser Gin Phe Ala 
20 25 30 



tec gaa cct cgc atg cgc gcc aac gta gga ate cgc agg cgc ctt tec 144 
Ser Glu Pro Arg Met Arg Ala Asn Val Gly He Arg Arg Arg Leu Ser 
35 40 45 



cca ctg ctt gaa ggc gac cgc aac cag ctg gaa etc ctt cac ggt ttg 192 
Pro Leu Leu Glu Gly Asp Arg Asn Gin Leu Glu Leu Leu His Gly Leu 
50 55 60 



ttg ctg tct eta cct ggc tea ccc gtg ttg tat tac ggt gat gaa att 240 
Leu Leu Ser Leu Pro Gly Ser Pro Val Leu Tyr Tyr Gly Asp Glu He 
65 70 75 80 



ggc atg ggc gac aat ate tgg etc cac gac cgc gac gga gtg cgc acc 288 
Gly Met Gly Asp Asn He Trp Leu His Asp Arg Asp Gly Val Arg Thr 
85 90 95 



ccc atg cag tgg tec aac gac cgc aac ggt ggt ttc tec aaa get gat 33 6 
Pro Met Gin Trp Ser Asn Asp Arg Asn Gly Gly Phe Ser Lys Ala Asp 
100 105 110 



cct gaa cgc ctg tac ctt cca gcg ate caa aat gat caa tac ggc tac 3 84 
Pro Glu Arg Leu Tyr Leu Pro Ala He Gin Asn Asp Gin Tyr Gly Tyr 
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115 120 125 

gcc caa gta aac gtg gaa age caa etc aac cgc gaa aac tec ctg ctg 43 2 
Ala Gin Val Asn Val Glu Ser Gin Leu Asn Arg Glu Asn Ser Leu Leu 
130 135 140 

cgc tgg etc cga aac caa ate ctt ate cgc aag cag tac cgc gca ttt 480 
Arg Trp Leu Arg Asn Gin lie Leu lie Arg Lys Gin Tyr Arg Ala Phe 
145 150 155 160 

ggt gcc gga ace tac cgt gaa gtg tec tec acc aat gag tea gtg ttg 52 8 
Gly Ala Gly Thr Tyr Arg Glu Val Ser Ser Thr Asn Glu Ser Val Leu 
165 170 175 

aca ttt tta cga gaa cac aag ggc caa acc att ttg tgt gtc aac aac 576 
Thr Phe Leu Arg Glu His Lys Gly Gin Thr lie Leu Cys Val Asn Asn 
180 185 190 

atg age aaa tat cct cag gca gtc teg ctt gat ttg cgt gaa ttt gca 624 
Met Ser Lys Tyr Pro Gin Ala Val Ser Leu Asp Leu Arg Glu Phe Ala 
195 200 205 

gga cac acc cct cga gag atg teg ggc ggg cag ctg ttc cct acc att 672 
Gly His Thr Pro Arg Glu Met Ser Gly Gly Gin Leu Phe Pro Thr lie 
210 215 220 

get gaa egg gag tgg att gtc act tta gcc cct cac gga ttc ttc tgg 72 0 
Ala Glu Arg Glu Trp lie Val Thr Leu Ala Pro His Gly Phe Phe Trp 
225 230 235 240 

ttt gat etc acc gcc gat gaa aag gac gat atg gaa tgagcattgg 766 
Phe Asp Leu Thr Ala Asp Glu Lys Asp Asp Met Glu 
245 250 

ccaacacatc ate 779 



<210> 22 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Thr Ala Gin Trp Gly lie Phe Leu Arg Asn His Asp Glu Leu Thr Leu 
15 10 15 

Glu Met Val Ser Asp Glu Glu Arg Ser Tyr Met Tyr Ser Gin Phe Ala 
20 25 30 

Ser Glu Pro Arg Met Arg Ala Asn Val Gly He Arg Arg Arg Leu Ser 
35 40 45 

Pro Leu Leu Glu Gly Asp Arg Asn Gin Leu Glu Leu Leu His Gly Leu 
50 55 60 

Leu Leu Ser Leu Pro Gly Ser Pro Val Leu Tyr Tyr Gly Asp Glu He 
65 70 75 80 

Gly Met Gly Asp Asn He Trp Leu His Asp Arg Asp Gly Val Arg Thr 
85 90 95 
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Pro Met Gin Trp 
100 

Pro Glu Arg Leu 

115 

Ala Gin Val Asn 
130 

Arg Trp Leu Arg 
145 

Gly Ala Gly Thr 



Thr Phe Leu Arg 
180 

Met Ser Lys Tyr 
195 

Gly His Thr Pro 
210 

Ala Glu Arg Glu 
225 

Phe Asp Leu Thr 



Ser Asn Asp Arg 



Tyr Leu Pro Ala 
120 

Val Glu Ser Gin 
135 

Asn Gin lie Leu 
150 

Tyr Arg Glu Val 
165 

Glu His Lys Gly 



Pro Gin Ala Val 
200 

Arg Glu Met Ser 
215 

Trp lie Val Thr 
230 

Ala Asp Glu Lys 
245 



Asn Gly Gly Phe 
105 

lie Gin Asn Asp 



Leu Asn Arg Glu 
140 

lie Arg Lys Gin 
155 

Ser Ser Thr Asn 
170 

Gin Thr lie Leu 
185 

Ser Leu Asp Leu 



Gly Gly Gin Leu 
220 

Leu Ala Pro His 
235 

Asp Asp Met Glu 
250 



Ser Lys Ala Asp 
110 

Gin Tyr Gly Tyr 
125 

Asn Ser Leu Leu 



Tyr Arg Ala Phe 
160 

Glu Ser Val Leu 
175 

Cys Val Asn Asn 
190 

Arg Glu Phe Ala 
205 

Phe Pro Thr lie 



Gly Phe Phe Trp 
240 



<210> 23 
<211> 1102 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXA00891 

<400> 23 

tcaatattcc gaagaaaacc gcgcagctct ctcactagtc tcaggtgagg cgaaagtggt 60 

gaaagacccg ctacgcatgg tgcgcctggc tttttagaat gtg ctg caa acc tec 115 

Val Leu Gin Thr Ser 
1 5 

tgg cat ttc tct ate ctg gca ggc atg act gat acc tct ccg ttg aat 163 
Trp His Phe Ser He Leu Ala Gly Met Thr Asp Thr Ser Pro Leu Asn 
10 15 20 

tct cag ccg agt gca gat cac cac cct gat cac gcg get cgc cca gtt 211 
Ser Gin Pro Ser Ala Asp His His Pro Asp His Ala Ala Arg Pro Val 
25 30 35 

ctt gat gec cac ggc ttg ate gtt gag cac gaa teg gaa gag ttt cca 259 
Leu Asp Ala His Gly Leu He Val Glu His Glu Ser Glu Glu Phe Pro 
40 45 50 



gtc ccc gca ccc get ccc ggt gaa cag ccc tgg gag aag aaa aac cgc 



307 
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Val Pro Ala Pro Ala Pro Gly Glu Gin Pro Trp Glu Lys Lys Asn Arg 
55 60 65 

gag tgg tac aaa gac gcc gtt ttc tac gaa gtg ctg gtt cgt gcc ttc 3 55 

Glu Trp Tyr Lys Asp Ala Val Phe Tyr Glu Val Leu Val Arg Ala Phe 
70 75 80 85 

tac gat cca gaa ggc aac gga gtc gga teg ttg aaa ggc ctg acc gaa 403 

Tyr Asp Pro Glu Gly Asn Gly Val Gly Ser Leu Lys Gly Leu Thr Glu 

90 95 100 

aaa ctg gat tac ate cag tgg etc ggc gtg gat tgc att tgg ate cca 451 

Lys Leu Asp Tyr lie Gin Trp Leu Gly Val Asp Cys lie Trp lie Pro 
105 110 115 

ccg ttt tat gat tec cca ctg cgc gac ggc ggt tac gat ate cgc aac 499 

Pro Phe Tyr Asp Ser Pro Leu Arg Asp Gly Gly Tyr Asp lie Arg Asn 
120 125 130 

ttc cgt gaa ate ctg ccc gaa ttc ggc acc gtc gat gac ttc gtg gaa 547 

Phe Arg Glu lie Leu Pro Glu Phe Gly Thr Val Asp Asp Phe Val Glu 
135 140 145 

etc gtt gac cac gee cac cgc cgt ggc ctg cgt gtt ate acc gac ttg 59 5 

Leu Val Asp His Ala His Arg Arg Gly Leu Arg Val lie Thr Asp Leu 
150 155 160 165 

gtc atg aat cac acc tec gac cag cac gca tgg ttc caa gaa tec egg 643 

Val Met Asn His Thr Ser Asp Gin His Ala Trp Phe Gin Glu Ser Arg 

170 175 180 

cgc gac cca acc ggc ccc tac gga gat ttc tat gtg tgg age gat gat 691 

Arg Asp Pro Thr Gly Pro Tyr Gly Asp Phe Tyr Val Trp Ser Asp Asp 
185 190 195 

ccc acc ctg tac aac gaa gcc cgc ate ate ttt gta gat aca gaa gaa 739 

Pro Thr Leu Tyr Asn Glu Ala Arg lie lie Phe Val Asp Thr Glu Glu 
200 205 210 

tec aac tgg acc tat gat ccg gtg cgt ggc cag tac ttc tgg cac cgc 787 

Ser Asn Trp Thr Tyr Asp Pro Val Arg Gly Gin Tyr Phe Trp His Arg 
215 220 225 

ttc ttc tec cac caa cca gac etc aac tac gac aac ccc gca gtc caa 835 

Phe Phe Ser His Gin Pro Asp Leu Asn Tyr Asp Asn Pro Ala Val Gin 
230 235 240 245 

gag gcc atg eta gat gtc ttg cgt ttc tgg ctg gac ctg gga ctt gat 883 

Glu Ala Met Leu Asp Val Leu Arg Phe Trp Leu Asp Leu Gly Leu Asp 

250 255 260 

ggt ttc cga eta gat gcc gtt cct tat ctt ttt gaa cgc gaa ggc acc 931 

Gly Phe Arg Leu Asp Ala Val Pro Tyr Leu Phe Glu Arg Glu Gly Thr 
265 270 275 

aac ggc gaa aac etc aaa gaa acc cac gat ttc etc aaa ctg tgt cgc 9 79 

Asn Gly Glu Asn Leu Lys Glu Thr His Asp Phe Leu Lys Leu Cys Arg 
280 285 290 

tct gtc att gag aag gaa tac ccc ggc cga ate ctg etc gca gaa gcc 1027 

Ser Val He Glu Lys Glu Tyr Pro Gly Arg He Leu Leu Ala Glu Ala 
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295 300 305 

aac caa tgg ccc caa gat gtg gtc gaa tac ttc ggt gaa aaa gac aaa 107 5 
Asn Gin Trp Pro Gin Asp Val Val Glu Tyr Phe Gly Glu Lys Asp Lys 
310 315 320 325 

ggc gat gaa tgc cac atg gcc ttc cac 1102 
Gly Asp Glu Cys His Met Ala Phe His 
330 



<210> 24 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Val Leu Gin Thr Ser Trp His Phe Ser lie Leu Ala Gly Met Thr Asp 
15 10 15 

Thr Ser Pro Leu Asn Ser Gin Pro Ser Ala Asp His His Pro Asp His 
20 25 30 

Ala Ala Arg Pro Val Leu Asp Ala His Gly Leu lie Val Glu His Glu 
35 40 45 

Ser Glu Glu Phe Pro Val Pro Ala Pro Ala Pro Gly Glu Gin Pro Trp 
50 55 60 

Glu Lys Lys Asn Arg Glu Trp Tyr Lys Asp Ala Val Phe Tyr Glu Val 
65 70 75 80 

Leu Val Arg Ala Phe Tyr Asp Pro Glu Gly Asn Gly Val Gly Ser Leu 
85 90 95 

Lys Gly Leu Thr Glu Lys Leu Asp Tyr lie Gin Trp Leu Gly Val Asp 
100 105 110 

Cys lie Trp lie Pro Pro Phe Tyr Asp Ser Pro Leu Arg Asp Gly Gly 
115 120 125 

Tyr Asp lie Arg Asn Phe Arg Glu lie Leu Pro Glu Phe Gly Thr Val 
130 135 140 

Asp Asp Phe Val Glu Leu Val Asp His Ala His Arg Arg Gly Leu Arg 
145 150 155 160 

Val lie Thr Asp Leu Val Met Asn His Thr Ser Asp Gin His Ala Trp 
165 170 175 

Phe Gin Glu Ser Arg Arg Asp Pro Thr Gly Pro Tyr Gly Asp Phe Tyr 
180 185 190 

Val Trp Ser Asp Asp Pro Thr Leu Tyr Asn Glu Ala Arg lie lie Phe 
195 200 205 

Val Asp Thr Glu Glu Ser Asn Trp Thr Tyr Asp Pro Val Arg Gly Gin 
210 215 220 



Tyr Phe Trp His Arg Phe Phe Ser His Gin Pro Asp Leu Asn Tyr Asp 
225 230 235 240 
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Asn Pro Ala Val 



Asp Leu Gly Leu 
260 

Glu Arg Glu Gly 
275 

Leu Lys Leu Cys 
290 

Leu Leu Ala Glu 
305 

Gly Glu Lys Asp 



Gin Glu Ala Met 
245 

Asp Gly Phe Arg 



Thr Asn Gly Glu 
280 

Arg Ser Val lie 
295 

Ala Asn Gin Trp 
310 

Lys Gly Asp Glu 
325 



Leu Asp Val Leu 
250 

Leu Asp Ala Val 
265 

Asn Leu Lys Glu 



Glu Lys Glu Tyr 
300 

Pro Gin Asp Val 
315 

Cys His Met Ala 
330 



Arg Phe Trp Leu 
255 

Pro Tyr Leu Phe 
270 

Thr His Asp Phe 
285 

Pro Gly Arg lie 



Val Glu Tyr Phe 
320 

Phe His 



<210> 25 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA00534 

<400> 25 

ctgtgcagaa agaaaacact cctctggcta ggtagacaca gtttataaag gtagagttga 60 

gcgggtaact gtcagcacgt agatcgaaag gtgcacaaag gtg gcc ctg gtc gta 115 

Val Ala Leu Val Val 
1 5 

cag aaa tat ggc ggt tec teg ctt gag agt gcg gaa cgc att aga aac 163 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg lie Arg Asn 
10 15 20 



gtc get gaa egg ate gtt gcc acc aag aag get gga aat gat gtc gtg 211 
Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val 
25 30 35 



gtt gtc tgc tec gca atg gga gac acc acg gat gaa ctt eta gaa ctt 
Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu 
40 45 50 



259 



gca gcg gca gtg aat ccc gtt ccg cca get cgt gaa atg gat atg etc 3 07 
Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu 
55 60 65 

ctg act get ggt gag cgt att tct aac get etc gtc gcc atg get att 355 
Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Ala lie 
70 75 80 85 



gag tec ctt ggc gca gaa gcc caa tct ttc acg ggc tct cag get ggt 
Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly 
90 95 100 



403 



BGI-121CP 



-36- 



gtg etc acc acc gag cgc cac gga aac gca cgc att gtt gat gtc act 451 

Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg He Val Asp Val Thr 

105 110 115 

cca ggt cgt gtg cgt gaa gca etc gat gag ggc aag ate tgc att gtt 49 9 

Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys He Cys He Val 
120 125 130 

get ggt ttc cag ggt gtt aat aaa gaa acc cgc gat gtc acc acg ttg 547 

Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu 
135 140 145 

ggt cgt ggt ggt tct gac acc act gca gtt gcg ttg gca get get ttg 59 5 

Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu 
150 155 160 ' 165 

aac get gat gtg tgt gag att tac teg gac gtt gac ggt gtg tat acc 643 

Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val Asp Gly Val Tyr Thr 
170 175 180 

get gac ccg cgc ate gtt cct aat gca cag aag ctg gaa aag etc age 691 

Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser 

185 190 195 

ttc gaa gaa atg ctg gaa ctt get get gtt ggc tec aag att ttg gtg 73 9 

Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val 
200 205 210 

ctg cgc agt gtt gaa tac get cgt gca ttc aat gtg cca ctt cgc gta 787 

Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val 
215 220 225 

cgc teg tct tat agt aat gat ccc ggc act ttg att gec ggc tct atg 835 

Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu He Ala Gly Ser Met 
230 235 240 245 

gag gat att cct gtg gaa gaa gca gtc ctt acc ggt gtc gca acc gac 883 

Glu Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp 
250 255 260 

aag tec gaa gec aaa gta acc gtt ctg ggt att tec gat aag cca ggc 931 

Lys Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly 

265 270 275 

gag get gcg aag gtt ttc cgt gcg ttg get gat gca gaa ate aac att 979 

Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He 
280 285 290 

gac atg gtt ctg cag aac gtc tct tct gta gaa gac ggc acc acc gac 1027 

Asp Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp 
295 300 305 

ate acc ttc acc tgc cct cgt tec gac ggc cgc cgc gcg atg gag ate 1075 

He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg Arg Ala Met Glu He 
310 315 320 325 

ttg aag aag ctt cag gtt cag ggc aac tgg acc aat gtg ctt tac gac 1123 

Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp 
330 335 340 

gac cag gtc ggc aaa gtc tec etc gtg ggt get ggc atg aag tct cac 1171 
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Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His 
345 350 355 

cca ggt gtt acc gca gag ttc atg gaa get ctg cgc gat gtc aac gtg 1219 
Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val 
360 365 370 

aac ate gaa ttg att tec acc tct gag att cgt att tec gtg ctg ate 1267 
Asn lie Glu Leu lie Ser Thr Ser Glu He Arg He Ser Val Leu He 
375 380 385 

cgt gaa gat gat ctg gat get get gca cgt gca ttg cat gag cag ttc 1315 
Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe 
390 395 400 405 

cag ctg ggc ggc gaa gac gaa gee gtc gtt tat gca ggc acc gga cgc 13 63 
Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 
410 415 420 

taaagtttta aaggagtagt ttt 13 86 



<210> 26 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 
15 10 15 

Glu Arg He Arg Asn Val Ala Glu Arg He Val Ala Thr Lys Lys Ala 
20 25 30 

Gly Asn Asp Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 
35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 
50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 
85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 
100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 
115 120 125 

Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 
130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 



Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 
165 170 175 
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Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 
180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 

Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 
245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 
260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 

Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 
370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 

Ala Gly Thr Gly Arg 
420 



<210> 27 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101} . . (1132) 
<223> RXA00533 

<400> 27 

ctgcacgtgc attgcatgag cagttccagc tgggcggcga agacgaagcc gtcgtttatg 60 
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caggcaccgg acgctaaagt tttaaaggag tagttttaca atg acc acc ate gca 115 

Met Thr Thr He Ala 
1 5 

gtt gtt ggt gca acc ggc cag gtc ggc cag gtt atg cgc acc ctt ttg 163 
Val Val Gly Ala Thr Gly Gin Val Gly Gin Val Met Arg Thr Leu Leu 
10 15 20 

gaa gag cgc aat ttc cca get gac act gtt cgt ttc ttt get tec cca 211 
Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg Phe Phe Ala Ser Pro 
25 30 35 

cgt tec gca ggc cgt aag att gaa ttc cgt ggc acg gaa ate gag gta 2 59 
Arg Ser Ala Gly Arg Lys He Glu Phe Arg Gly Thr Glu He Glu Val 
40 45 50 

gaa gac att act cag gca acc gag gag tec etc aag gac ate gac gtt 3 07 
Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu Lys Asp He Asp Val 
55 60 65 

gcg ttg ttc tec get gga ggc acc get tec aag cag tac get cca ctg 355 
Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys Gin Tyr Ala Pro Leu 
70 75 80 85 

ttc get get gca ggc gcg act gtt gtg gat aac tct tct get tgg cgc 403 
Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn Ser Ser Ala Trp Arg 
90 95 100 

aag gac gac gag gtt cca eta ate gtc tct gag gtg aac cct tec gac 451 
Lys Asp Asp Glu Val Pro Leu He Val Ser Glu Val Asn Pro Ser Asp 
105 110 115 

aag gat tec ctg gtc aag ggc att att gcg aac cct aac tgc acc acc 499 
Lys Asp Ser Leu Val Lys Gly He He Ala Asn Pro Asn Cys Thr Thr 
120 125 130 

atg get gcg atg cca gtg ctg aag cca ctt cac gat gee get ggt ctt 547 
Met Ala Ala Met Pro Val Leu Lys Pro Leu His Asp Ala Ala Gly Leu 
135 140 145 

gta aag ctt cac gtt tec tct tac cag get gtt tec ggt tct ggt ctt 595 
Val Lys Leu His Val Ser Ser Tyr Gin Ala Val Ser Gly Ser Gly Leu 
150 155 160 165 

gca ggt gtg gaa acc ttg gca aag cag gtt get gca gtt gga gac cac 643 
Ala Gly Val Glu Thr Leu Ala Lys Gin Val Ala Ala Val Gly Asp His 
170 175 180 

aac gtt gag ttc gtc cat gat gga cag get get gac gca ggc gat gtc 691 
Asn Val Glu Phe Val His Asp Gly Gin Ala Ala Asp Ala Gly Asp Val 
185 190 195 

gga cct tat gtt tea cca ate get tac aac gtg ctg cca ttc gee gga 739 
Gly Pro Tyr Val Ser Pro He Ala Tyr Asn Val Leu Pro Phe Ala Gly 
200 205 210 

aac etc gtc gat gac ggc acc ttc gaa acc gat gaa gag cag aag ctg 7 87 
Asn Leu Val Asp Asp Gly Thr Phe Glu Thr Asp Glu Glu Gin Lys Leu 
215 220 225 
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cgc aac gaa tec cgc aag att etc ggt etc cca gac etc aag gtc tea 835 
Arg Asn Glu Ser Arg Lys lie Leu Gly Leu Pro Asp Leu Lys Val Ser 
230 235 240 245 

ggc acc tgc gtc cgc gtg ccg gtt ttc acc ggc cac acg ctg acc att 883 
Gly Thr Cys Val Arg Val Pro Val Phe Thr Gly His Thr Leu Thr lie 
250 255 260 

cac gec gaa ttc gac aag gca ate acc gtg gac cag gcg cag gag ate 931 
His Ala Glu Phe Asp Lys Ala lie Thr Val Asp Gin Ala Gin Glu lie 
265 270 275 

ttg ggt gec get tea ggc gtc aag ctt gtc gac gtc cca acc cca ctt 97 9 
Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp Val Pro Thr Pro Leu 
280 285 290 

gca get gec ggc att gac gaa tec etc gtt gga cgc ate cgt cag gac 1027 
Ala Ala Ala Gly lie Asp Glu Ser Leu Val Gly Arg lie Arg Gin Asp 
295 300 305 

tec act gtc gac gat aac cgc ggt ctg gtt etc gtc gta tct ggc gac 1075 
Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu Val Val Ser Gly Asp 
310 315 320 325 

aac etc cgc aag ggt get gcg eta aac acc ate cag ate get gag ctg 1123 
Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr lie Gin lie Ala Glu Leu 
330 335 340 

ctg gtt aag taaaaacccg ccattaaaaa etc 1155 
Leu Val Lys 



<210> 28 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Met Thr Thr lie Ala Val Val Gly Ala Thr Gly Gin Val Gly Gin Val 
15 10 15 

Met Arg Thr Leu Leu Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg 
20 25 30 

Phe Phe Ala Ser Pro Arg Ser Ala Gly Arg Lys lie Glu Phe Arg Gly 
35 40 45 

Thr Glu lie Glu Val Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu 
50 55 60 

Lys Asp He Asp Val Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys 
65 70 75 80 

Gin Tyr Ala Pro Leu Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn 
85 90 95 

Ser Ser Ala Trp Arg Lys Asp Asp Glu Val Pro Leu He Val Ser Glu 
100 105 110 



Val Asn Pro Ser Asp Lys Asp Ser Leu Val Lys Gly lie lie Ala Asn 
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115 120 125 

Pro Asn Cys Thr Thr Met Ala Ala Met Pro Val Leu Lys Pro Leu His 
130 135 140 

Asp Ala Ala Gly Leu Val Lys Leu His Val Ser Ser Tyr Gin Ala Val 
145 150 155 160 

Ser Gly Ser Gly Leu Ala Gly Val Glu Thr Leu Ala Lys Gin Val Ala 
165 170 175 

Ala Val Gly Asp His Asn Val Glu Phe Val His Asp Gly Gin Ala Ala 
180 185 190 

Asp Ala Gly Asp Val Gly Pro Tyr Val Ser Pro lie Ala Tyr Asn Val 
195 200 205 

Leu Pro Phe Ala Gly Asn Leu Val Asp Asp Gly Thr Phe Glu Thr Asp 
210 215 220 

Glu Glu Gin Lys Leu Arg Asn Glu Ser Arg Lys lie Leu Gly Leu Pro 
225 230 235 240 

Asp Leu Lys Val Ser Gly Thr Cys Val Arg Val Pro Val Phe Thr Gly 
245 250 255 

His Thr Leu Thr He His Ala Glu Phe Asp Lys Ala He Thr Val Asp 
260 265 270 

Gin Ala Gin Glu He Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp 
275 280 285 

Val Pro Thr Pro Leu Ala Ala Ala Gly He Asp Glu Ser Leu Val Gly 
290 295 300 

Arg He Arg Gin Asp Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu 
305 310 315 320 

Val Val Ser Gly Asp Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr He 
325 330 335 

Gin He Ala Glu Leu Leu Val Lys 
340 



<210> 29 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (69) . . (608) 
<223> RXA02843 

<400> 29 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 60 



tggacgtcatg act act get tec gca acc gga att gca aca ctg acc tec 110 
Met Thr Thr Ala Ser Ala Thr Gly He Ala Thr Leu Thr Ser 
15 10 
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acc ggc gac gtc ctg gac gtg tgg tat cca gaa ate ggg tec acc gac 158 

Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp 

15 20 25 30 

cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 2 06 

Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 

35 40 45 

acc cgc aaa ate gtg acg aca act ate gac acc gac gca gee ccc acc 254 

Thr Arg Lys lie Val Thr Thr Thr lie Asp Thr Asp Ala Ala Pro Thr 

50 55 60 

gac acc tac gat gca tgg ctg cgc ctt cac etc etc tec cac cgc gtt 3 02 

Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 
65 70 75 

ttc cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 3 50 

Phe Arg Pro His Thr lie Asn Leu Asp Gly lie Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac ttc gga ccg tgc gca gtt gac ggt ttc gca 39 8 

Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 

95 100 105 110 

etc acc cgc gcg cgc ctg tea cgc cga ggc caa gtt acg gtt tat age 446 

Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser 

115 120 125 

gtc gac aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 494 

Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 

130 135 140 

cgc ate ggt gac gee gac cgc gtc cga ctt ggc gcg tac ctg gca gat 542 

Arg lie Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 
145 150 155 

ggc acc acc gtg atg cat gag ggc ttc gtg aac ttc aac get ggc acg 59 0 

Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tec atg gtt 608 
Leu Gly Ala Ser Met Val 
175 180 



<210> 30 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser Thr Gly 
15 10 15 

Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp Gin Ser 
20 25 30 

Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val Thr Arg 
35 40 45 
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Lys lie Val Thr Thr Thr lie Asp Thr Asp Ala Ala Pro Thr Asp Thr 
50 55 60 

Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val Phe Arg 
65 70 75 80 

Pro His Thr lie Asn Leu Asp Gly lie Phe Gly Leu Leu Asn Asn Val 
85 90 95 

Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala Leu Thr 
100 105 110 

Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser Val Asp 
115 120 125 

Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val Arg lie 
130 135 140 

Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp Gly Thr 
145 150 155 160 

Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr Leu Gly 
165 170 175 



Ala Ser Met Val 
180 



<210> 31 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXA02022 



<400> 31 

tatttgcgat tccaactgct tgggctccgc gaatgttttc actcattttt taatcgaccg 60 



cttccatcat gttttaacta aggtttgtag gcttaaacct gtg aac tct gaa etc 115 

Val Asn Ser Glu Leu 
1 5 



aaa cca gga tta gat etc etc ggc gac cca att gtc ctt act caa cgt 163 
Lys Pro Gly Leu Asp Leu Leu Gly Asp Pro lie Val Leu Thr Gin Arg 
10 15 20 



ttg gta gat ata ccg agt ccg teg ggt cag gaa aag cag att get gat 211 
Leu Val Asp He Pro Ser Pro Ser Gly Gin Glu Lys Gin He Ala Asp 
25 30 35 



gaa att gaa gat gec ctt egg aac ctt aat eta cct ggt gta gag gtc 259 
Glu He Glu Asp Ala Leu Arg Asn Leu Asn Leu Pro Gly Val Glu Val 
40 45 50 



ttc cgc ttc aac aac aac gtt ctt get cgc acg aac agg gga ttg gec 3 07 
Phe Arg Phe Asn Asn Asn Val Leu Ala Arg Thr Asn Arg Gly Leu Ala 
55 60 65 
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tcg agg gtc atg ctt get ggt cat ate gat aca gtg ccg ate gcg gac 3 55 

Ser Arg Val Met Leu Ala Gly His lie Asp Thr Val Pro lie Ala Asp 
70 75 80 85 

aat ctg cca age cgt gtg gaa gac ggc ate atg tat ggc tgt ggc acc 403 

Asn Leu Pro Ser Arg Val Glu Asp Gly lie Met Tyr Gly Cys Gly Thr 
90 95 100 

gtc gat atg aaa tct ggg ttg gcg gtg tat ttg cat act ttt gec acc 451 

Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu His Thr Phe Ala Thr 

105 110 115 

ttg gec acg teg act gag ctt aaa cat gat ctg acg ctg att gcg tat 499 

Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu Thr Leu lie Ala Tyr 
120 125 130 

gag tgc gag gaa gtt get gat cac etc aat ggt ttg ggc cac att cgc 547 

Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly Leu Gly His lie Arg 
135 140 145 

gat gag cat ccg gag tgg ttg gcg get gat ttg gcg ttg ttg ggt gag 595 

Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu Ala Leu Leu Gly Glu 
150 155 160 165 

cct act ggc ggc tgg att gag gcg ggc tgc cag ggc aat ctg cgc ate 643 

Pro Thr Gly Gly Trp lie Glu Ala Gly Cys Gin Gly Asn Leu Arg lie 
170 175 180 

aag gtg acg gcg cat ggt gtg cgt gec cat teg gcg aga age tgg ttg 691 

Lys Val Thr Ala His Gly Val Arg Ala His Ser Ala Arg Ser Trp Leu 

185 190 195 

ggt gat aat gcg atg cat aag ttg teg ccg ate att teg aag gtt get 739 

Gly Asp Asn Ala Met His Lys Leu Ser Pro lie lie Ser Lys Val Ala 
200 205 210 

gcg tat aag gee gca gaa gtc aac att gat ggc ttg acc tac cgt gaa 787 

Ala Tyr Lys Ala Ala Glu Val Asn He Asp Gly Leu Thr Tyr Arg Glu 
215 220 225 

ggc etc aac ate gtt ttc tgc gaa teg ggc gtg gca aac aac gtc att 83 5 

Gly Leu Asn He Val Phe Cys Glu Ser Gly Val Ala Asn Asn Val He 
230 235 240 245 

cca gac etc gcg tgg atg aac etc aac ttc cgt ttc gcg ccg aat cgc 883 

Pro Asp Leu Ala Trp Met Asn Leu Asn Phe Arg Phe Ala Pro Asn Arg 
250 255 260 

gat etc aac gag gcg ate gag cat gtc gtc gaa acg ctt gag ctt gac 931 

Asp Leu Asn Glu Ala He Glu His Val Val Glu Thr Leu Glu Leu Asp 

265 270 275 

ggt caa gac ggc ate gaa tgg gee gta gaa gac ggg gca ggc ggt gec 979 

Gly Gin Asp Gly He Glu Trp Ala Val Glu Asp Gly Ala Gly Gly Ala 
280 285 290 

ctt cca ggc ttg ggg cag cag gtg aca age ggg ctt ate gac gec gtc 1027 

Leu Pro Gly Leu Gly Gin Gin Val Thr Ser Gly Leu He Asp Ala Val 
295 300 305 

ggc cgc gaa aaa ate cgc gca aaa ttc ggc tgg acc gat gtc tea cgt 107 5 
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Gly Arg Glu Lys lie Arg Ala Lys Phe Gly Trp Thr Asp Val Ser Arg 
310 315 320 325 

ttt tea gec atg gga att cca gec eta aac ttt ggc get ggt gat cca 1123 
Phe Ser Ala Met Gly lie Pro Ala Leu Asn Phe Gly Ala Gly Asp Pro 
330 335 340 

agt ttc gcg cat aaa cgc gac gag cag tgc cca gtg gag caa ate acg 1171 
Ser Phe Ala His Lys Arg Asp Glu Gin Cys Pro Val Glu Gin lie Thr 
345 350 355 

gat gtg gca gca att ttg aag cag tac ctg age gag taacegcatt 1217 
Asp Val Ala Ala lie Leu Lys Gin Tyr Leu Ser Glu 
360 365 

eggggttate gtg 123 0 



<210> 32 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Val Asn Ser Glu Leu Lys Pro Gly Leu Asp Leu Leu Gly Asp Pro lie 
15 10 15 

Val Leu Thr Gin Arg Leu Val Asp lie Pro Ser Pro Ser Gly Gin Glu 
20 25 30 

Lys Gin He Ala Asp Glu He Glu Asp Ala Leu Arg Asn Leu Asn Leu 
35 40 45 

Pro Gly Val Glu Val Phe Arg Phe Asn Asn Asn Val Leu Ala Arg Thr 
50 55 60 

Asn Arg Gly Leu Ala Ser Arg Val Met Leu Ala Gly His He Asp Thr 
65 70 75 80 

Val Pro He Ala Asp Asn Leu Pro Ser Arg Val Glu Asp Gly He Met 
85 90 95 

Tyr Gly Cys Gly Thr Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu 
100 105 110 

His Thr Phe Ala Thr Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu 
115 120 125 

Thr Leu He Ala Tyr Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly 
130 135 140 

Leu Gly His He Arg Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu 
145 150 155 160 

Ala Leu Leu Gly Glu Pro Thr Gly Gly Trp He Glu Ala Gly Cys Gin 
165 170 175 

Gly Asn Leu Arg He Lys Val Thr Ala His Gly Val Arg Ala His Ser 
180 185 190 



Ala Arg Ser Trp Leu Gly Asp Asn Ala Met His Lys Leu Ser Pro lie 
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195 

He Ser Lys Val Ala Ala 
210 

Leu Thr Tyr Arg Glu Gly 
225 230 

Ala Asn Asn Val He Pro 
245 

Phe Ala Pro Asn Arg Asp 
260 

Thr Leu Glu Leu Asp Gly 
275 

Gly Ala Gly Gly Ala Leu 
290 

Leu He Asp Ala Val Gly 
305 310 

Thr Asp Val Ser Arg Phe 
325 

Gly Ala Gly Asp Pro Ser 
340 

Val Glu Gin He Thr Asp 

355 

Glu 



<210> 33 
<211> 1059 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA00044 

<400> 33 

attacctcag ccttccaagc tgatgatgca ttacttaaaa actgcagaca cttgaaaaac 60 

ttctcacccg cactcgttcc ctcaacccac aaggagcacc atg get tec gca act 115 

Met Ala Ser Ala Thr 
1 5 

ttc ace ggc gtg ate cca ccc gta atg acc cca etc cac gee gac ggc 163 
Phe Thr Gly Val He Pro Pro Val Met Thr Pro Leu His Ala Asp Gly 
10 15 20 

agt gtg gat gta gaa age etc cgc aag etc gtt gac cac etc ate aat 211 
Ser Val Asp Val Glu Ser Leu Arg Lys Leu Val Asp His Leu lie Asn 
25 30 35 



200 205 

Tyr Lys Ala Ala Glu Val Asn He Asp Gly 
215 220 

Leu Asn He Val Phe Cys Glu Ser Gly Val 
235 240 

Asp Leu Ala Trp Met Asn Leu Asn Phe Arg 
250 255 

Leu Asn Glu Ala He Glu His Val Val Glu 
265 270 

Gin Asp Gly He Glu Trp Ala Val Glu Asp 
280 285 

Pro Gly Leu Gly Gin Gin Val Thr Ser Gly 
295 300 

Arg Glu Lys He Arg Ala Lys Phe Gly Trp 
315 320 

Ser Ala Met Gly He Pro Ala Leu Asn Phe 
330 335 

Phe Ala His Lys Arg Asp Glu Gin Cys Pro 
345 350 

Val Ala Ala He Leu Lys Gin Tyr Leu Ser 
360 365 
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ggt ggc gtc gac gga ctt ttc gca ctg ggc tec tea ggc gaa gcg gca 259 
Gly Gly Val Asp Gly Leu Phe Ala Leu Gly Ser Ser Gly Glu Ala Ala 
40 45 50 

ttc etc acc cgc gec cag cgc aaa etc gca ctg acc acc ate ate gag 3 07 
Phe Leu Thr Arg Ala Gin Arg Lys Leu Ala Leu Thr Thr He He Glu 
55 60 65 

cac acc gca ggc cgc gtt ccc gta act get ggt gtc att gaa acc acc 3 55 
His Thr Ala Gly Arg Val Pro Val Thr Ala Gly Val He Glu Thr Thr 
70 75 80 85 

act get cgc gtg att gag etc gtg gaa gat gee ctg gag get ggt gec 403 
Thr Ala Arg Val lie Glu Leu Val Glu Asp Ala Leu Glu Ala Gly Ala 
90 95 100 

gaa ggc etc gtt gec act gca cct ttc tac acc cgc acc cac gat gtg 451 
Glu Gly Leu Val Ala Thr Ala Pro Phe Tyr Thr Arg Thr His Asp Val 
105 110 115 

gaa att gaa gaa cac ttc cgc aag ate cac gec gee get cca gag ctt 499 
Glu He Glu Glu His Phe Arg Lys He His Ala Ala Ala Pro Glu Leu 
120 125 130 

cca ctg ttt gec tac aac ate cca gtg teg gtg cac tec aac etc aac 547 
Pro Leu Phe Ala Tyr Asn He Pro Val Ser Val His Ser Asn Leu Asn 
135 140 145 

cca gtc atg ctt ttg acg ctg gee aag gat ggc gtt ctt gca ggc acc 595 
Pro Val Met Leu Leu Thr Leu Ala Lys Asp Gly Val Leu Ala Gly Thr 
150 155 160 165 

aag gat tec agt ggc aat gat ggc gca ate cgc tea ctg ate gaa get 643 
Lys Asp Ser Ser Gly Asn Asp Gly Ala He Arg Ser Leu He Glu Ala 
170 175 180 

cgt gat gat get gga etc act gag cag ttc aag ate etc acc ggc age 691 
Arg Asp Asp Ala Gly Leu Thr Glu Gin Phe Lys He Leu Thr Gly Ser 
185 190 195 

gaa acc acc gtt gat ttc gee tac ctt gcg ggt gee gat gga gtt gtc 73 9 
Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly Ala Asp Gly Val Val 
200 205 210 

cca ggc ctg ggc aat gtt gat cct gca gca tac gca get tta gca aaa 7 87 
Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr Ala Ala Leu Ala Lys 
215 220 225 

etc tgc etc gat gga aag tgg gca gaa get get get ttg cag aag cgc 835 
Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala Ala Leu Gin Lys Arg 
230 235 240 245 

ate aac cac etc ttc cac ate gtc ttc gtg gga gac acc tec cat atg 883 
He Asn His Leu Phe His He Val Phe Val Gly Asp Thr Ser His Met 
250 255 260 

tec gga tec age get ggt ttg ggc ggt ttc aag aca gca etc gca cac 931 
Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys Thr Ala Leu Ala His 
265 270 275 



ctt ggc att att gaa tec aat gcg atg gca gtt cct cac cag age etc 



979 
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Leu Gly lie lie Glu Ser Asn Ala Met Ala Val Pro His Gin Ser Leu 
280 285 290 

age gac gaa gaa act get cgc att cac gec att gtt gat gaa ttc ctg 1027 
Ser Asp Glu Glu Thr Ala Arg lie His Ala lie Val Asp Glu Phe Leu 
295 300 305 

tac acc get taaggcccac acctcatgac tga 10 59 

Tyr Thr Ala 

310 



<210> 34 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Ala Ser Ala Thr Phe Thr Gly Val lie Pro Pro Val Met Thr Pro 
15 10 15 

Leu His Ala Asp Gly Ser Val Asp Val Glu Ser Leu Arg Lys Leu Val 
20 25 30 

Asp His Leu He Asn Gly Gly Val Asp Gly Leu Phe Ala Leu Gly Ser 
35 40 45 

Ser Gly Glu Ala Ala Phe Leu Thr Arg Ala Gin Arg Lys Leu Ala Leu 
50 55 60 

Thr Thr He He Glu His Thr Ala Gly Arg Val Pro Val Thr Ala Gly 
65 70 75 80 

Val lie Glu Thr Thr Thr Ala Arg Val He Glu Leu Val Glu Asp Ala 
85 90 95 

Leu Glu Ala Gly Ala Glu Gly Leu Val Ala Thr Ala Pro Phe Tyr Thr 
100 105 110 

Arg Thr His Asp Val Glu He Glu Glu His Phe Arg Lys He His Ala 
115 120 125 

Ala Ala Pro Glu Leu Pro Leu Phe Ala Tyr Asn He Pro Val Ser Val 
130 135 140 

His Ser Asn Leu Asn Pro Val Met Leu Leu Thr Leu Ala Lys Asp Gly 
145 150 155 160 

Val Leu Ala Gly Thr Lys Asp Ser Ser Gly Asn Asp Gly Ala He Arg 
165 170 175 

Ser Leu He Glu Ala Arg Asp Asp Ala Gly Leu Thr Glu Gin Phe Lys 
180 185 190 

He Leu Thr Gly Ser Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly 
195 200 205 

Ala Asp Gly Val Val Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr 
210 215 220 



Ala Ala Leu Ala Lys Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala 
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225 

Ala Leu Gin Lys 



Asp Thr Ser His 
260 

Thr Ala Leu Ala 
275 

Pro His Gin Ser 
290 

Val Asp Glu Phe 
305 



230 

Arg lie Asn His 
245 

Met Ser Gly Ser 



His Leu Gly lie 
280 

Leu Ser Asp Glu 
295 

Leu Tyr Thr Ala 
310 



235 

Leu Phe His lie 
250 

Ser Ala Gly Leu 

265 

lie Glu Ser Asn 



Glu Thr Ala Arg 
300 



240 

Val Phe Val Gly 
255 

Gly Gly Phe Lys 
270 

Ala Met Ala Val 
285 

lie His Ala lie 



<210> 35 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (844) 

<223> RXA00863 

<400> 35 

aacggtcagt taggtatgga tatcagcacc ttctgaacgg gtacgtctag actggtgggc 60 

gtttgaaaaa ctcttcgccc cacgaaaatg aaggagcata atg gga ate aag gtt 115 

Met Gly lie Lys Val 
1 5 

ggc gtt etc gga gec aaa ggc cgt gtt ggt caa act att gtg gca gca 163 
Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin Thr lie Val Ala Ala 
10 15 20 

gtc aat gag tec gac gat ctg gag ctt gtt gca gag ate ggc gtc gac 211 
Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala Glu lie Gly Val Asp 
25 30 35 

gat gat ttg age ctt ctg gta gac aac ggc get gaa gtt gtc gtt gac 259 
Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala Glu Val Val Val Asp 
40 45 50 

ttc ace act cct aac get gtg atg ggc aac ctg gag ttc tgc ate aac 3 07 
Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu Glu Phe Cys lie Asn 
55 60 65 

aac ggc att tct gcg gtt gtt gga acc acg ggc ttc gat gat get cgt 355 
Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly Phe Asp Asp Ala Arg 
70 75 80 85 

ttg gag cag gtt cgc gac tgg ctt gaa gga aaa gac aat gtc ggt gtt 403 
Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys Asp Asn Val Gly Val 
90 95 100 



ctg ate gca cct aac ttt get ate tct gcg gtg ttg acc atg gtc ttt 
Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val Leu Thr Met Val Phe 



451 
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105 110 115 

tec aag cag get gec cgc ttc ttc gaa tea get gaa gtt att gag ctg 499 
Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala Glu Val lie Glu Leu 
120 125 130 

cac cac ccc aac aag ctg gat gca cct tea ggc ace gcg ate cac act 547 
His His Pro Asn Lys Leu Asp Ala Pro Ser Gly Thr Ala lie His Thr 
135 140 145 

get cag ggc att get gcg gca cgc aaa gaa gca ggc atg gac gca cag 595 
Ala Gin Gly lie Ala Ala Ala Arg Lys Glu Ala Gly Met Asp Ala Gin 
150 155 160 165 

cca gat gcg acc gag cag gca ctt gag ggt tec cgt ggc gca age gta 643 
Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser Arg Gly Ala Ser Val 
170 175 180 

gat gga ate ccg gtt cat gca gtc cgc atg tec ggc atg gtt get cac 691 
Asp Gly lie Pro Val His Ala Val Arg Met Ser Gly Met Val Ala His 
185 190 195 

gag caa gtt ate ttt ggc acc cag ggt cag acc ttg acc ate aag cag 73 9 
Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr Leu Thr He Lys Gin 
200 205 210 

gac tec tat gat cgc aac tea ttt gca cca ggt gtc ttg gtg ggt gtg 787 
Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly Val Leu Val Gly Val 
215 220 225 

cgc aac att gca cag cac cca ggc eta gtc gta gga ctt gag cat tac 83 5 
Arg Asn He Ala Gin His Pro Gly Leu Val Val Gly Leu Glu His Tyr 
230 235 240 245 

eta ggc ctg taaaggctca tttcagcagc ggg 867 
Leu Gly Leu 



<210> 36 
<211> 248 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Gly He Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 
15 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 
20 25 30 

Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 
35 40 45 

Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 
50 55 60 

Glu Phe Cys He Asn Asn Gly He Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 



Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys 
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85 90 95 

Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val 
100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 
115 120 125 

Glu Val lie Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 
130 135 140 

Thr Ala lie His Thr Ala Gin Gly lie Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 
165 170 175 

Arg Gly Ala Ser Val Asp Gly lie Pro Val His Ala Val Arg Met Ser 
180 185 190 

Gly Met Val Ala His Glu Gin Val lie Phe Gly Thr Gin Gly Gin Thr 
195 200 205 

Leu Thr lie Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 
210 215 220 

Val Leu Val Gly Val Arg Asn lie Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 

Gly Leu Glu His Tyr Leu Gly Leu 
245 



<210> 37 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850} 

<223> RXA00864 

<400> 37 

acagcaccca ggcctagtcg taggacttga gcattaccta ggcctgtaaa ggctcatttc 60 

agcagcgggt ggaatttttt aaaaggagcg tttaaaggct gtg gcc gaa caa gtt 115 

Val Ala Glu Gin Val 
1 5 

aaa ttg age gtg gag ttg ata gcg tgc agt tct ttt act cca ccc get 163 
Lys Leu Ser Val Glu Leu lie Ala Cys Ser Ser Phe Thr Pro Pro Ala 
10 15 20 

gat gtt gag tgg tea act gat gtt gag ggc gcg gaa gca etc gtc gag 211 
Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala Glu Ala Leu Val Glu 
25 30 35 

ttt gcg ggt cgt gcc tgc tac gaa act ttt gat aag ccg aac cct cga 259 
Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp Lys Pro Asn Pro Arg 
40 45 50 
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act get tec aat get gcg tat ctg cgc cac ate atg gaa gtg ggg cac 3 07 
Thr Ala Ser Asn Ala Ala Tyr Leu Arg His lie Met Glu Val Gly His 
55 60 65 

act get ttg ctt gag cat gec aat gec acg atg tat ate cga ggc att 3 55 
Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met Tyr lie Arg Gly lie 
70 75 80 85 

tct egg tec gcg acc cat gaa ttg gtc cga cac cgc cat ttt tec ttc 403 
Ser Arg Ser Ala Thr His Glu Leu Val Arg His Arg His Phe Ser Phe 
90 95 100 

tct caa ctg tct cag cgt ttc gtg cac age gga gaa teg gaa gta gtg 451 
Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly Glu Ser Glu Val Val 
105 110 115 

gtg ccc act etc ate gat gaa gat ccg cag ttg cgt gaa ctt ttc atg 499 
Val Pro Thr Leu lie Asp Glu Asp Pro Gin Leu Arg Glu Leu Phe Met 
120 125 130 

cac gee atg gat gag tct egg ttc get ttc aat gag ctg ctt aat gcg 547 
His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn Glu Leu Leu Asn Ala 
135 140 145 

ctg gaa gaa aaa ctt ggc gat gaa ccg aat gca ctt tta agg aaa aag 595 
Leu Glu Glu Lys Leu Gly Asp Glu Pro Asn Ala Leu Leu Arg Lys Lys 
150 155 160 165 

cag get cgt caa gca get cgc get gtg ctg ccc aac get aca gag tec 643 
Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro Asn Ala Thr Glu Ser 
170 175 180 

aga ate gtg gtg tct gga aac ttc cgc acc tgg agg cat ttc att ggc 691 
Arg lie Val Val Ser Gly Asn Phe Arg Thr Trp Arg His Phe lie Gly 
185 190 195 

atg cga gee agt gaa cat gca gac gtc gaa ate cgc gaa gta gcg gta 73 9 
Met Arg Ala Ser Glu His Ala Asp Val Glu lie Arg Glu Val Ala Val 
200 205 210 

gaa tgt tta aga aag ctg cag gta gca gcg cca act gtt ttc ggt gat 7 87 
Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro Thr Val Phe Gly Asp 
215 220 225 

ttt gag att gaa act ttg gca gac gga teg caa atg gca aca age ccg 835 
Phe Glu lie Glu Thr Leu Ala Asp Gly Ser Gin Met Ala Thr Ser Pro 
230 235 240 245 

tat gtc atg gac ttt taacgcaaag ctcacaccca cga 873 
Tyr Val Met Asp Phe 
250 



<210> 38 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 38 

Val Ala Glu Gin Val Lys Leu Ser Val Glu Leu lie Ala Cys Ser Ser 
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15 10 15 

Plie Thr Pro Pro Ala Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala 
20 25 30 

Glu Ala Leu Val Glu Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp 
35 40 45 

Lys Pro Asn Pro Arg Thr Ala Ser Asn Ala Ala Tyr Leu Arg His lie 
50 55 60 

Met Glu Val Gly His Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met 
65 70 75 80 

Tyr lie Arg Gly lie Ser Arg Ser Ala Thr His Glu Leu Val Arg His 
85 90 95 

Arg His Phe Ser Phe Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly 
100 105 110 

Glu Ser Glu Val Val Val Pro Thr Leu lie Asp Glu Asp Pro Gin Leu 
115 120 125 

Arg Glu Leu Phe Met His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn 
130 135 140 

Glu Leu Leu Asn Ala Leu Glu Glu Lys Leu Gly Asp Glu Pro Asn Ala 
145 150 155 160 

Leu Leu Arg Lys Lys Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro 
165 170 175 

Asn Ala Thr Glu Ser Arg lie Val Val Ser Gly Asn Phe Arg Thr Trp 
180 185 190 

Arg His Phe lie Gly Met Arg Ala Ser Glu His Ala Asp Val Glu lie 
195 200 205 

Arg Glu Val Ala Val Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro 
210 215 220 

Thr Val Phe Gly Asp Phe Glu lie Glu Thr Leu Ala Asp Gly Ser Gin 
225 230 235 240 

Met Ala Thr Ser Pro Tyr Val Met Asp Phe 
245 250 



<210> 39 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (69) . . {608) 

<223> RXA02843 

<400> 39 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 
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tggacgtcatg act act get tec gca acc gga att gca aca ctg acc tec 110 
Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser 
15 10 

acc ggc gac gtc ctg gac gtg tgg tat cca gaa ate ggg tec acc gac 15 8 
Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp 
15 20 25 30 



cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 
Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 



35 40 45 



206 



acc cgc aaa ate gtg acg aca act ate gac acc gac gca gec ccc acc 2 54 

Thr Arg Lys lie Val Thr Thr Thr lie Asp Thr Asp Ala Ala Pro Thr 

50 55 60 

gac acc tac gat gca tgg ctg cgc ctt cac etc etc tec cac cgc gtt 3 02 

Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 

65 70 75 

ttc cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 350 

Phe Arg Pro His Thr lie Asn Leu Asp Gly lie Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac ttc gga ccg tgc gca gtt gac ggt ttc gca 39 8 

Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 

95 100 105 110 

etc acc cgc gcg cgc ctg tea cgc cga ggc caa gtt acg gtt tat age 446 

Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser 

115 120 125 

gtc gac aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 494 

Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 

130 135 140 

cgc ate ggt gac gee gac cgc gtc cga ctt ggc gcg tac ctg gca gat 542 

Arg lie Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 

145 150 155 

ggc acc acc gtg atg cat gag ggc ttc gtg aac ttc aac get ggc acg 59 0 

Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tec atg gtt 608 
Leu Gly Ala Ser Met Val 
175 180 



<210> 40 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser Thr Gly 
15 10 15 

Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp Gin Ser 
20 25 30 
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Ala Leu Thr Pro 
35 

Lys lie Val Thr 
50 

Tyr Asp Ala Trp 
65 

Pro His Thr lie 



Val Trp Thr Asn 
100 

Arg Ala Arg Leu 
115 

Lys Phe Pro Arg 
130 

Gly Asp Ala Asp 
145 

Thr Val Met His 



Leu Glu Gly Val 
40 

Thr Thr lie Asp 
55 

Leu Arg Leu His 
70 

Asn Leu Asp Gly 
85 

Phe Gly Pro Cys 



Ser Arg Arg Gly 
120 

Met Val Asp Tyr 
135 

Arg Val Arg Leu 
150 

Glu Gly Phe Val 
165 



Asp Glu Asp Arg 



Thr Asp Ala Ala 
60 

Leu Leu Ser His 
75 

lie Phe Gly Leu 
90 

Ala Val Asp Gly 
105 

Gin Val Thr Val 



Val Val Pro Ser 
140 

Gly Ala Tyr Leu 
155 

Asn Phe Asn Ala 
170 



Asn Val Thr Arg 
45 

Pro Thr Asp Thr 



Arg Val Phe Arg 
80 

Leu Asn Asn Val 
95 

Phe Ala Leu Thr 

110 

Tyr Ser Val Asp 
125 

Gly Val Arg lie 



Ala Asp Gly Thr 
160 

Gly Thr Leu Gly 

175 



Ala Ser Met Val 
180 



<210> 41 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN00355 



<400> 41 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 60 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 



etc gac cag gac agt gec acc aca att ttg gag gat tac aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu Asp Tyr Lys Asn Met 
10 15 20 



acc aac ate cgc gta get ate gtg ggc tac gga aac ctg gga cgc age 211 
Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg Ser 
25 30 35 



gtc gaa aag ctt att gee aag cag ccc gac atg gac ctt gta gga ate 2 59 
Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly lie 
40 45 50 



ttc teg cgc egg gec acc etc gac aca aag acg cca gtc ttt gat gtc 



307 
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Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 



gcc gac gtg gac aag cac gcc gac gac gtg gac gtg ctg ttc ctg tgc 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 



355 



atg ggc tec gcc acc gac ate cct gag cag gca cca aag ttc gcg cag 
Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala Gin 
90 95 100 



403 



ttc gcc tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro Arg 
105 110 115 



451 



cac cgc cag gtc atg aac gaa gcc gcc acc gca gcc ggc aac gtt gca 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 



499 



ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 
Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg Val 
135 140 145 



547 



tac gca gcg gca gtc tta gcc gag cac cag cag cac acc ttc tgg ggc 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 



595 



cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate cct ggc 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro Gly 
170 175 180 



643 



gtt caa aag gca gtc cag tac acc etc cca tec gaa gac gcc ctg gaa 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 
185 190 195 



691 



aag gcc cgc cgc ggc gaa gcc ggc gac ctt acc gga aag caa acc cac 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 210 



739 



aag cgc caa tgc ttc gtg gtt gcc gac gcg gcc gat cac gag cgc ate 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg lie 
215 220 225 



787 



gaa aac gac ate cgc acc atg cct gat tac ttc gtt ggc tac gaa gtc 
Glu Asn Asp lie Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 



835 



gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 
Glu Val Asn Phe lie Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 
250 255 260 



883 



atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 
Met Pro His Gly Gly His Val lie Thr Thr Gly Asp Thr Gly Gly Phe 
265 270 275 



931 



aac cac acc gtg gaa. tac ate etc aag ctg gac cga aac cca gat ttc 
Asn His Thr Val Glu Tyr lie Leu Lys Leu Asp Arg Asn Pro Asp Phe 
280 285 290 



979 



acc get tec tea cag ate get ttc ggt cgc gca get cac cgc atg aag 
Thr Ala Ser Ser Gin lie Ala Phe Gly Arg Ala Ala His Arg Met Lys 



1027 
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295 300 305 

cag cag ggc caa age gga get ttc acc gtc etc gaa gtt get cca tac 107 5 
Gin Gin Gly Gin Ser Gly Ala Phe Thr Val Leu Glu Val Ala Pro Tyr 
310 315 320 325 

ctg etc tec cca gag aac ttg gac gat ctg ate gca cgc gac gtc 1120 
Leu Leu Ser Pro Glu Asn Leu Asp Asp Leu lie Ala Arg Asp Val 
330 335 340 

taatttagct cgaggggcaa gga 1143 



<210> 42 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu 
15 10 15 

Asp Tyr Lys Asn Met Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly 
20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly lie Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala 
85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 
100 105 110 

Arg Asp lie Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser lie Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 

His Thr Phe Trp Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu 
165 170 175 

Arg Arg lie Pro Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser 
180 185 190 

Glu Asp Ala Leu Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr 
195 200 205 



Gly Lys Gin Thr His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala 
210 215 220 
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Asp His Glu Arg 
225 

Val Gly Tyr Glu 



Ser Glu His Thr 
260 

Asp Thr Gly Gly 
275 

Arg Asn Pro Asp 
290 

Ala His Arg Met 
305 

Glu Val Ala Pro 



Ala Arg Asp Val 
340 



lie Glu Asn Asp 
230 

Val Glu Val Asn 

245 

Gly Met Pro His 



Phe Asn His Thr 
280 

Phe Thr Ala Ser 
295 

Lys Gin Gin Gly 
310 

Tyr Leu Leu Ser 
325 



lie Arg Thr Met 
235 

Phe lie Asp Glu 
250 

Gly Gly His Val 
265 

Val Glu Tyr lie 



Ser Gin lie Ala 
300 

Gin Ser Gly Ala 
315 

Pro Glu Asn Leu 
330 



Pro Asp Tyr Phe 
240 

Ala Thr Phe Asp 
255 

lie Thr Thr Gly 
270 

Leu Lys Leu Asp 
285 

Phe Gly Arg Ala 



Phe Thr Val Leu 
320 

Asp Asp Leu lie 
335 



<210> 43 
<211> 958 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> FRXA00352 

<400> 43 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 60 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 

etc gac cag gac agt gec acc aca att ttg gag gat tac aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu Asp Tyr Lys Asn Met 
10 15 20 

acc aac ate cgc gta get ate gtg ggc tac gga aac ctg gga cgc age 211 
Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg Ser 
25 30 35 

gtc gaa aag ctt att gec aag cag ccc gac atg gac ctt gta gga ate 259 
Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly lie 
40 45 50 

ttc teg cgc egg gec acc etc gac aca aag acg cca gtc ttt gat gtc 307 
Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 



gee gac gtg gac aag cac gec gac gac gtg gac gtg ctg ttc ctg tgc 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 



355 
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atg ggc tec gec acc gac ate cct gag cag gca cca aag ttc gcg cag 403 
Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala Gin 
90 95 100 

ttc gec tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 451 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro Arg 
105 110 115 

cac cgc cag gtc atg aac gaa gec gee acc gca gec ggc aac gtt gca 49 9 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 

ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 547 
Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg Val 
135 140 145 

tac gca gcg gca gtc tta gec gag cac cag cag cac acc ttc tgg ggc 595 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 

cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate cct ggc 643 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro Gly 
170 175 180 

gtt caa aag gca gtc cag tac acc etc cca tec gaa gac gee ctg gaa 691 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 
185 190 195 



aag gec cgc cgc ggc gaa gec ggc gac ctt acc gga aag caa acc cac 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 210 



739 



aag cgc caa tgc ttc gtg gtt gec gac gcg gec gat cac gag cgc ate 7 87 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg lie 
215 220 225 

gaa aac gac ate cgc acc atg cct gat tac ttc gtt ggc tac gaa gtc 83 5 
Glu Asn Asp lie Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 

gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 883 
Glu Val Asn Phe lie Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 
250 255 260 

atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 931 
Met Pro His Gly Gly His Val lie Thr Thr Gly Asp Thr Gly Gly Phe 
265 270 275 

aac cac acc gtg gaa tac ate etc aag 958 
Asn His Thr Val Glu Tyr lie Leu Lys 
280 285 



<210> 44 
<211> 286 
<212> PRT 

<213> Corynebacteriurn glutamicum 



<400> 44 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu 
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15 10 15 

Asp Tyr Lys Asn Met Thr Asn lie Arg Val Ala lie Val Gly Tyr Gly 
20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala 
85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 
100 105 HO 

Arg Asp He Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser He Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 

His Thr Phe Trp Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu 
165 170 175 

Arg Arg He Pro Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser 
180 185 190 

Glu Asp Ala Leu Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr 
195 200 205 

Gly Lys Gin Thr His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala 
210 215 220 

Asp His Glu Arg He Glu Asn Asp He Arg Thr Met Pro Asp Tyr Phe 
225 230 235 240 

Val Gly Tyr Glu Val Glu Val Asn Phe He Asp Glu Ala Thr Phe Asp 
245 250 255 

Ser Glu His Thr Gly Met Pro His Gly Gly His Val He Thr Thr Gly 
260 265 270 

Asp Thr Gly Gly Phe Asn His Thr Val Glu Tyr He Leu Lys 
275 280 285 



<210> 45 
<211> 1400 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> {1) . . (1377) 
<223> RXA00972 

<400> 45 

cct gca cct ggt tgg cgt ttc cgc acc gga gaa gat gta aca atg get 
Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
15 10 15 

aca gtt gaa aat ttc aat gaa ctt ccc gca cac gta tgg cca cgc aat 
Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 
20 25 30 

gec gtg cgc caa gaa gac ggc gtt gtc acc gtc get ggt gtg cct ctg 
Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 
35 40 45 

cct gac etc get gaa gaa tac gga acc cca ctg ttc gta gtc gac gag 
Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 
50 55 60 

gac gat ttc cgt tec cgc tgt cgc gac atg get acc gca ttc ggt gga 
Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 
65 70 75 80 

cca ggc aat gtg cac tac gca tct aaa gcg ttc ctg acc aag acc att 
Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr lie 
85 90 95 

gca cgt tgg gtt gat gaa gag ggg ctg gca ctg gac att gca tec ate 
Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala Ser He 
100 105 HO 

aac gaa ctg ggc att gec ctg gec get ggt ttc ccc gec age cgt ate 
Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser Arg He 
115 120 125 



ctg ttg gat tac gtt gec get ggt gaa ggc aag att cag gac gtg ttg 
Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp Val Leu 
165 170 175 



48 



96 



144 



192 



240 



288 



336 



384 



acc gcg cac ggc aac aac aaa ggc gta gag ttc ctg cgc gcg ttg gtt 432 
Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

caa aac ggt gtg gga cac gtg gtg ctg gac tec gca cag gaa eta gaa 480 
Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 
145 150 155 160 



528 



ate cgc gta aag cca ggc ate gaa gca cac acc cac gag ttc ate gec 57 6 

He Arg Val Lys Pro Gly He Glu Ala His Thr His Glu Phe He Ala 

180 185 190 

act age cac gaa gac cag aag ttc gga ttc tec ctg gca tec ggt tec 624 

Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser Gly Ser 

195 200 205 

gca ttc gaa gca gca aaa gee gec aac aac gca gaa aac ctg aac ctg 672 

Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn Leu 

210 215 220 



gtt ggc ctg cac tgc cac gtt ggt tec cag gtg ttc gac gec gaa ggc 



720 
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Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala Glu Gly 
225 230 235 240 

ttc aag ctg gca gca gaa cgc gtg ttg ggc ctg tac tea cag ate cac 
Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin lie His 
245 250 255 

age gaa ctg ggc gtt gec ctt cct gaa ctg gat etc ggt ggc gga tac 
Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly Gly Tyr 
260 265 270 

ggc att gec tat acc gca get gaa gaa cca etc aac gtc gca gaa gtt 
Gly lie Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Val 
275 280 285 

gec tec gac ctg etc acc gca gtc gga aaa atg gca gcg gaa eta ggc 
Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu Leu Gly 
290 295 300 

ate gac gca cca acc gtg ctt gtt gag ccc ggc cgc get ate gca ggc 
lie Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala lie Ala Gly 
305 310 315 320 

ccc tec acc gtg acc ate tac gaa gtc ggc acc acc aaa gac gtc cac 
Pro Ser Thr Val Thr lie Tyr Glu Val Gly Thr Thr Lys Asp Val His 
325 330 335 

gta gac gac gac aaa acc cgc cgt tac ate gec gtg gac gga ggc atg 
Val Asp Asp Asp Lys Thr Arg Arg Tyr lie Ala Val Asp Gly Gly Met 
340 345 350 

tec gac aac ate cgc cca gca etc tac ggg tec gaa tac gac gec cgc 
Ser Asp Asn lie Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp Ala Arg 
355 360 365 

gta gta tec cgc ttc gec gaa gga gac cca gta age acc cgc ate gtg 1152 
Val Val Ser Arg Phe Ala Glu Gly Asp Pro Val Ser Thr Arg lie Val 
370 375 380 

ggc tec cac tgc gaa tec ggc gat ate ctg ate aac gat gaa ate tac 1200 
Gly Ser His Cys Glu Ser Gly Asp lie Leu lie Asn Asp Glu lie Tyr 
385 390 395 400 

cca tct gac ate acc age ggc gac ttc ctt gca etc gca gec acc ggc 
Pro Ser Asp lie Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala Thr Gly 
405 410 415 

gca tac tgc tac gee atg age tec cgc tac aac gec ttc aca egg ccc 
Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr Arg Pro 
420 425 430 

gee gtc gtg tec gtc cgc get ggc age tec cgc etc atg ctg cgc cgc 
Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu Arg Arg 
435 440 445 

gaa acg etc gac gac ate etc tea eta gag gca taacgctttt cgacgcctga 13 9 7 
Glu Thr Leu Asp Asp lie Leu Ser Leu Glu Ala 
450 455 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1248 



1296 



1344 



ccc 



1400 
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<210> 46 
<211> 459 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
15 10 15 

Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 
20 25 30 

Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 
35 40 45 

Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 
50 55 60 

Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 
65 70 75 80 

Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr lie 
85 90 95 

Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala Ser lie 
100 105 HO 

Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro Ala Ser Arg He 
115 120 125 

Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 
145 150 155 160 

Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp Val Leu 
165 170 175 

He Arg Val Lys Pro Gly He Glu Ala His Thr His Glu Phe lie Ala 
180 185 190 

Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser Gly Ser 
195 200 205 

Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn Leu 
210 215 220 

Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala Glu Gly 
225 230 235 240 

Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin He His 
245 250 255 

Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly Gly Tyr 
260 265 270 



Gly He Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Val 
275 280 285 
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Ala Ser Asp Leu Leu 
290 

lie Asp Ala Pro Thr 
305 

Pro Ser Thr Val Thr 
325 



Val Asp Asp Asp Lys 
340 

Ser Asp Asn lie Arg 
355 

Val Val Ser Arg Phe 
370 

Gly Ser His Cys Glu 
385 

Pro Ser Asp lie Thr 
405 

Ala Tyr Cys Tyr Ala 
420 

Ala Val Val Ser Val 
435 

Glu Thr Leu Asp Asp 
450 



Thr Ala Val Gly Lys Met 
295 

Val Leu Val Glu Pro Gly 
310 315 

lie Tyr Glu Val Gly Thr 
330 

Thr Arg Arg Tyr lie Ala 
345 

Pro Ala Leu Tyr Gly Ser 
360 

Ala Glu Gly Asp Pro Val 
375 

Ser Gly Asp lie Leu lie 
390 395 

Ser Gly Asp Phe Leu Ala 
410 

Met Ser Ser Arg Tyr Asn 
425 

Arg Ala Gly Ser Ser Arg 
440 

lie Leu Ser Leu Glu Ala 
455 



Ala Ala Glu Leu Gly 
300 

Arg Ala lie Ala Gly 
320 

Thr Lys Asp Val His 
335 

Val Asp Gly Gly Met 
350 

Glu Tyr Asp Ala Arg 
365 

Ser Thr Arg lie Val 
380 

Asn Asp Glu lie Tyr 
400 

Leu Ala Ala Thr Gly 
415 

Ala Phe Thr Arg Pro 
430 

Leu Met Leu Arg Arg 
445 



<210> 47 
<211> 2121 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (2098) 

<223> RXA02653 



<400> 47 

agacagagtg ttagtgcgtg gggcagctct cactttcatc gacatcactc gagtatgctc 60 

accggccgta ttcattccaa taacccgcac agggaaacta atg ata ccg aag ccc 11 

Met lie Pro Lys Pro 
1 5 



gac gtg acc gac 
Asp Val Thr Asp 



aag att egg tec 
Lys lie Arg Ser 
25 

gag gtt tec tec 
Glu Val Ser Ser 



tta tat tta gag 
Leu Tyr Leu Glu 
10 

gee aag gat ctt 
Ala Lys Asp Leu 



caa att cag gaa 
Gin lie Gin Glu 



gac etc tta aat gag 
Asp Leu Leu Asn Glu 
15 

tec gaa ctt agg aca 
Ser Glu Leu Arg Thr 
30 

cga get ggg aaa aaa 
Arg Ala Gly Lys Lys 



ggt teg gaa 163 
Gly Ser Glu 
20 

gtt eta aaa 211 
Val Leu Lys 
35 

gat gaa gaa 2 59 
Asp Glu Glu 
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40 45 50 

tgg gga atg ggg gcc act tgg egg gag ctg tac ccc age ate gtg gaa 3 07 
Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr Pro Ser lie Val Glu 
55 60 65 

cgc get tec tac gaa ggg cgt gac age eta ate gga ttt gat cac tta 3 55 
Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu He Gly Phe Asp His Leu 
70 75 80 85 

gcc egg gaa atg gaa aga tta gcc ttc ggc cca cca tec gaa agt ttt 
Ala Arg Glu Met Glu Arg Leu Ala Phe Gly Pro Pro Ser Glu Ser Phe 
90 95 100 

gaa tac etc caa gaa etc gta aaa tec gga gtg gta gac ate act cac 
Glu Tyr Leu Gin Glu Leu Val Lys Ser Gly Val Val Asp He Thr His 
105 HO H5 

ctg cat cgt ggc egg gaa cca ctg aca gat tta gtt cgt gaa ctt gaa 
Leu His Arg Gly Arg Glu Pro Leu Thr Asp Leu Val Arg Glu Leu Glu 
120 125 130 

ata act gtg gtg ata gac get gtt ctt ccc ccg ccg gga gta gtg cca 
He Thr Val Val He Asp Ala Val Leu Pro Pro Pro Gly Val Val Pro 
135 140 145 



caa cga cat ttg get gca gtc gga egg atg acg gaa gat gtg gtt ttg 
Gin Arg His Leu Ala Ala Val Gly Arg Met Thr Glu Asp Val Val Leu 
185 190 195 



get cgt cga gtt ate cgc gac gcg age acg tat ccc gat agg gta cat 
Ala Arg Arg Val He Arg Asp Ala Ser Thr Tyr Pro Asp Arg Val His 
215 220 225 

ggt act cca ccg ctt ccg gca egg ttg gaa ccc tgg gcg gaa aag etc 
Gly Thr Pro Pro Leu Pro Ala Arg Leu Glu Pro Trp Ala Glu Lys Leu 
230 235 240 245 

act tea gat ccg gcc aca tgc cgc cac ctg att gaa gaa ttc ggg agt 
Thr Ser Asp Pro Ala Thr Cys Arg His Leu He Glu Glu Phe Gly Ser 
250 255 260 

cct gtg aat gta etc cat tea ggt tct atg cct cgt aat ata aat gag 
Pro Val Asn Val Leu His Ser Gly Ser Met Pro Arg Asn He Asn Glu 
265 270 275 

ttg gtt gac gcc ggc att cag atg ggg gtg gat act cga ata ttt ttt 
Leu Val Asp Ala Gly He Gin Met Gly Val Asp Thr Arg He Phe Phe 
280 285 290 



403 



451 



499 



547 



ggc aca ttg gtg cac aat ttg gta aaa gag gga tat gcc aga atg cgt 595 
Gly Thr Leu Val His Asn Leu Val Lys Glu Gly Tyr Ala Arg Met Arg 
150 155 160 165 

cct ggg act egg ggg tta gat gta gcg get gac ggc ace gtt caa ggg 643 
Pro Gly Thr Arg Gly Leu Asp Val Ala Ala Asp Gly Thr Val Gin Gly 
170 175 180 



691 



ggt aat gac aca ttg teg cga tea tta cat gac ata ate ccg aag tgg 739 
Gly Asn Asp Thr Leu Ser Arg Ser Leu His Asp He He Pro Lys Trp 
200 205 210 



787 



835 



883 



931 



979 
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gcc cgc aaa gcg aat aag ggt ctt acc ttc gtt gat gcc gtt aaa gac 
Ala Arg Lys Ala Asn Lys Gly Leu Thr Phe Val Asp Ala Val Lys Asp 
295 300 305 



1027 



acc ggt cat ggt gta gat gta gcc agt gaa cga gag tta tct cag gtg 107 5 
Thr Gly His Gly Val Asp Val Ala Ser Glu Arg Glu Leu Ser Gin Val 
310 315 320 325 

ctt aat cgt gga gtc cca gga gag egg ate att eta tec gca get ate 1123 
Leu Asn Arg Gly Val Pro Gly Glu Arg He He Leu Ser Ala Ala He 
330 335 340 

aaa ccg gac aga eta ttg gca tta gcg ate gaa aat ggc gtg ate ate 1171 
Lys Pro Asp Arg Leu Leu Ala Leu Ala He Glu Asn Gly Val He He 
345 350 355 

tct gtg gat teg cgt gat gaa tta gat cgc att teg get ttg gtt ggt 1219 
Ser Val Asp Ser Arg Asp Glu Leu Asp Arg He Ser Ala Leu Val Gly 
360 365 370 

gac cgc gtt gca cga gtt gcg cct aga gta get cca gat cct gca gtc 12 67 
Asp Arg Val Ala Arg Val Ala Pro Arg Val Ala Pro Asp Pro Ala Val 
375 380 385 

tta cct cca act aga ttt ggt gag cgt get gca gac tgg ggt aat egg 1315 
Leu Pro Pro Thr Arg Phe Gly Glu Arg Ala Ala Asp Trp Gly Asn Arg 
390 395 400 405 



ctt acc gag gtg ata ccc ggc gtg gat att gtg ggt ctt cac gtt cac 
Leu Thr Glu Val He Pro Gly Val Asp He Val Gly Leu His Val Hi~ 
410 415 420 



s 



tgc caa etc gtc gat tct etc aga gaa tgc ggg cat tec cca cag ttt 

Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly His Ser Pro Gin Phe 

440 445 450 

att gac ctt gga gga ggg gtg cct atg age tac att gaa tct gag gaa 

He Asp Leu Gly Gly Gly Val Pro Met Ser Tyr He Glu Ser Glu Glu 
455 460 465 



470 



gcc gaa tec ttt acg tgg aaa gac gat ccg tta tct aat acg tac ccg 
Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu Ser Asn Thr Tyr Pro 
490 495 500 



1363 



etc cat ggc tat get gca aaa gac cgt get ctg get ctg cag gaa tgt 1411 
Leu His Gly Tyr Ala Ala Lys Asp Arg Ala Leu Ala Leu Gin Glu Cys 
425 430 435 



1459 



1507 



gat tgg ate cgt tat caa tec get aaa tct gcg act tea gcc ggg tat 1555 
Asp Trp He Arg Tyr Gin Ser Ala Lys Ser Ala Thr Ser Ala Gly Tyr 

475 480 485 



1603 



ttc tat cag acc cca gtg cgc ggt aat tgg ttg aaa gac gtg ctt tct 1651 
Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu Lys Asp Val Leu Ser 
505 510 515 

aag ggg gta get cag atg etc att gac egg gga ttg egg tta cac ata 1699 
Lys Gly Val Ala Gin Met Leu He Asp Arg Gly Leu Arg Leu His He 
520 525 530 
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gag cct ggt cga agt tta eta gat ggg tgt ggc gtc act ctt gec gaa 1747 
Glu Pro Gly Arg Ser Leu Leu Asp Gly Cys Gly Val Thr Leu Ala Glu 
535 540 545 

gtt get ttt gtg aaa acc cga agt gac ggg ttg cct eta gtg gga ctg 179 5 
Val Ala Phe Val Lys Thr Arg Ser Asp Gly Leu Pro Leu Val Gly Leu 
550 555 560 565 



get atg aac cga acg cag tgc egg act aca tec gat gat ttt etc att 
Ala Met Asn Arg Thr Gin Cys Arg Thr Thr Ser Asp Asp Phe Leu He 
570 575 580 

gat ccc ctg cat ate act gac ggt gat gta ggc gag gaa ate gaa gca 
Asp Pro Leu His He Thr Asp Gly Asp Val Gly Glu Glu He Glu Ala 
585 590 595 



cga ate cgc ttc ccg aga gga gtc aaa cca gga gat ate ate gga att 

Arg He Arg Phe Pro Arg Gly Val Lys Pro Gly Asp He He Gly He 

615 620 625 

cct aac acc gca gga tac ttc atg cat ate ttg gaa agt gca teg cac 

Pro Asn Thr Ala Gly Tyr Phe Met His He Leu Glu Ser Ala Ser His 

630 635 640 645 

caa ate ccg ttg gcg aaa aat gta gtg tgg ccg gag ggg cag tta gac 

Gin He Pro Leu Ala Lys Asn Val Val Trp Pro Glu Gly Gin Leu Asp 

650 655 660 



1843 



1891 



tat eta gtg ggt gee tac tgc ate gaa gat gag ctg att tta cgc egg 193 9 
Tyr Leu Val Gly Ala Tyr Cys He Glu Asp Glu Leu He Leu Arg Arg 
600 605 610 



1987 



2035 



2083 



gat ate gat gcg gat taagacataa ccattcgcta ate 2121 
Asp He Asp Ala Asp 
665 



<210> 48 
<211> 666 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Met He Pro Lys Pro Asp Val Thr Asp Leu Tyr Leu Glu Asp Leu Leu 
15 10 15 

Asn Glu Gly Ser Glu Lys He Arg Ser Ala Lys Asp Leu Ser Glu Leu 
20 25 30 

Arg Thr Val Leu Lys Glu Val Ser Ser Gin He Gin Glu Arg Ala Gly 
35 40 45 

Lys Lys Asp Glu Glu Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr 
50 55 60 

Pro Ser He Val Glu Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu He 
65 70 75 80 

Gly Phe Asp His Leu Ala Arg Glu Met Glu Arg Leu Ala Phe Gly Pro 
85 90 95 
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Pro Ser Glu Ser 
100 

Val Asp lie Thr 
115 

Val Arg Glu Leu 
130 

Pro Gly Val Val 
145 

Tyr Ala Arg Met 



Gly Thr Val Gin 
180 

Glu Asp Val Val 
195 

lie lie Pro Lys 
210 

Pro Asp Arg Val 
225 

Trp Ala Glu Lys 



Glu Glu Phe Gly 
260 

Arg Asn lie Asn 
275 

Thr Arg lie Phe 
290 

Asp Ala Val Lys 
305 

Glu Leu Ser Gin 



Leu Ser Ala Ala 
340 

Asn Gly Val lie 
355 

Ser Ala Leu Val 
370 

Pro Asp Pro Ala 
385 

Asp Trp Gly Asn 



Gly Leu His Val 



Phe Glu Tyr Leu 



His Leu His Arg 
120 

Glu lie Thr Val 
135 

Pro Gly Thr Leu 
150 

Arg Pro Gly Thr 
165 

Gly Gin Arg His 



Leu Gly Asn Asp 
200 

Trp Ala Arg Arg 
215 

His Gly Thr Pro 
230 

Leu Thr Ser Asp 
245 

Ser Pro Val Asn 



Glu Leu Val Asp 
280 

Phe Ala Arg Lys 
295 

Asp Thr Gly His 
310 

Val Leu Asn Arg 
325 

lie Lys Pro Asp 



lie Ser Val Asp 
360 

Gly Asp Arg Val 
375 

Val Leu Pro Pro 
390 

Arg Leu Thr Glu 
405 

His Leu His Gly 



Gin Glu Leu Val 
105 

Gly Arg Glu Pro 



Val lie Asp Ala 
140 

Val His Asn Leu 
155 

Arg Gly Leu Asp 
170 

Leu Ala Ala Val 
185 

Thr Leu Ser Arg 



Val lie Arg Asp 

220 

Pro Leu Pro Ala 
235 

Pro Ala Thr Cys 
250 

Val Leu His Ser 
265 

Ala Gly lie Gin 



Ala Asn Lys Gly 
300 

Gly Val Asp Val 
315 

Gly Val Pro Gly 
330 

Arg Leu Leu Ala 
345 

Ser Arg Asp Glu 



Ala Arg Val Ala 
380 

Thr Arg Phe Gly 
395 

Val lie Pro Gly 
410 

Tyr Ala Ala Lys 



Lys Ser Gly Val 
110 

Leu Thr Asp Leu 
125 

Val Leu Pro Pro 



Val Lys Glu Gly 
160 

Val Ala Ala Asp 
175 

Gly Arg Met Thr 
190 

Ser Leu His Asp 
205 

Ala Ser Thr Tyr 



Arg Leu Glu Pro 
240 

Arg His Leu lie 
255 

Gly Ser Met Pro 
270 

Met Gly Val Asp 
285 

Leu Thr Phe Val 



Ala Ser Glu Arg 
320 

Glu Arg lie lie 
335 

Leu Ala lie Glu 
350 

Leu Asp Arg lie 
365 

Pro Arg Val Ala 



Glu Arg Ala Ala 
400 

Val Asp lie Val 
415 

Asp Arg Ala Leu 
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420 425 430 

Ala Leu Gin Glu Cys Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly 
435 440 445 

His Ser Pro Gin Phe lie Asp Leu Gly Gly Gly Val Pro Met Ser Tyr 
450 455 460 

lie Glu Ser Glu Glu Asp Trp lie Arg Tyr Gin Ser Ala Lys Ser Ala 
465 470 475 480 

Thr Ser Ala Gly Tyr Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu 
485 490 495 

Ser Asn Thr Tyr Pro Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu 
500 505 510 

Lys Asp Val Leu Ser Lys Gly Val Ala Gin Met Leu lie Asp Arg Gly 
515 520 525 

Leu Arg Leu His lie Glu Pro Gly Arg Ser Leu Leu Asp Gly Cys Gly 
530 535 540 

Val Thr Leu Ala Glu Val Ala Phe Val Lys Thr Arg Ser Asp Gly Leu 
545 550 555 560 

Pro Leu Val Gly Leu Ala Met Asn Arg Thr Gin Cys Arg Thr Thr Ser 
565 570 575 

Asp Asp Phe Leu lie Asp Pro Leu His lie Thr Asp Gly Asp Val Gly 
580 585 590 

Glu Glu lie Glu Ala Tyr Leu Val Gly Ala Tyr Cys He Glu Asp Glu 
595 600 605 

Leu He Leu Arg Arg Arg He Arg Phe Pro Arg Gly Val Lys Pro Gly 
610 615 620 

Asp He He Gly He Pro Asn Thr Ala Gly Tyr Phe Met His He Leu 
625 630 635 640 

Glu Ser Ala Ser His Gin He Pro Leu Ala Lys Asn Val Val Trp Pro 
645 650 655 

Glu Gly Gin Leu Asp Asp He Asp Ala Asp 
660 665 



<210> 49 
<211> 993 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (970) 

<223> RXA01393 

<400> 49 

caaaagcaga cctgtaatga agatttccat gatcaccatc gtgacctatg gaagtactta 
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agtaaaatga ttggttctta acatggttta atatagcttc atg aac ccc att caa 115 

Met Asn Pro lie Gin 
1 5 

ctg gac act ttg etc tea ate att gat gaa ggc age ttc gaa ggc gec 163 
Leu Asp Thr Leu Leu Ser He He Asp Glu Gly Ser Phe Glu Gly Ala 
10 15 20 

tec tta gec ctt tec att tec ccc teg gcg gtg agt cag cgc gtt aaa 
Ser Leu Ala Leu Ser He Ser Pro Ser Ala Val Ser Gin Arg Val Lys 
25 30 35 

get etc gag cat cac gtg ggt cga gtg ttg gta teg cgc ace caa ccg 
Ala Leu Glu His His Val Gly Arg Val Leu Val Ser Arg Thr Gin Pro 
40 45 50 

gec aaa gca acc gaa gcg ggt gaa gtc ctt gtg caa gca gcg egg aaa 3 07 
Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val Gin Ala Ala Arg Lys 
55 60 65 



atg gtg ttg ctg caa gca gaa act aaa gcg caa eta tct gga cgc ctt 
Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin Leu Ser Gly Arg Leu 
70 75 80 85 

get gaa ate ccg tta acc ate gec ate aac gca gat teg eta tec aca 
Ala Glu He Pro Leu Thr He Ala He Asn Ala Asp Ser Leu Ser Thr 
90 95 100 



211 



259 



355 



403 



tgg ttt cct ccc gtg ttc aac gag gta get tct tgg ggt gga gca acg 451 
Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser Trp Gly Gly Ala Thr 
105 HO H5 

etc acg ctg cgc ttg gaa gat gaa gcg cac aca tta tec ttg ctg egg 499 
Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr Leu Ser Leu Leu Arg 
120 125 130 

cgt gga gat gtt tta gga gcg gta acc cgt gaa get aat ccc gtg gcg 547 
Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu Ala Asn Pro Val Ala 
135 140 145 

gga tgt gaa gta gta gaa ctt gga acc atg cgc cac ttg gee att gca 595 
Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg His Leu Ala He Ala 
150 155 160 165 

acc ccc tea ttg egg gat gee tac atg gtt gat ggg aaa eta gat tgg 643 
Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp Gly Lys Leu Asp Trp 
170 175 180 

get gcg atg ccc gtc tta cgc ttc ggt ccc aaa gat gtg ctt caa gac 
Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys Asp Val Leu Gin Asp 
185 190 195 

cgt gac ctg gac ggg cgc gtc gat ggt cct gtg ggg cgc agg cgc gta 739 
Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val Gly Arg Arg Arg Val 
200 205 210 

tec att gtc ccg teg gcg gaa ggt ttt ggt gag gca att cgc cga ggc 7 87 
Ser He Val Pro Ser Ala Glu Gly Phe Gly Glu Ala He Arg Arg Gly 
215 220 225 



691 



ctt ggt tgg gga ctt ctt ccc gaa acc caa get get ccc atg eta aaa 



835 
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Leu Gly Trp Gly Leu Leu Pro Glu Thr Gin Ala Ala Pro Met Leu Lys 
230 235 240 245 

gca gga gaa gtg ate etc etc gat gag ata ccc att gac aca ccg atg 883 
Ala Gly Glu Val He Leu Leu Asp Glu He Pro He Asp Thr Pro Met 
250 255 260 

tat tgg caa cga tgg cgc ctg gaa tct aga tct eta get aga etc aca 931 
Tyr Trp Gin Arg Trp Arg Leu Glu Ser Arg Ser Leu Ala Arg Leu Thr 
265 270 275 



gac gec gtc gtt gat gca gca ate gag gga ttg egg cct tagttacttc 
Asp Ala Val Val Asp Ala Ala He Glu Gly Leu Arg Pro 
280 285 290 



980 



9 9 3 

tgaaaaggtt cag 



<210> 50 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Asn Pro He Gin Leu Asp Thr Leu Leu Ser He He Asp Glu Gly 
15 10 15 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser He Ser Pro Ser Ala Val 
20 25 30 

Ser Gin Arg Val Lys Ala Leu Glu His His Val Gly Arg Val Leu Val 
35 40 45 

Ser Arg Thr Gin Pro Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val 
50 55 60 

Gin Ala Ala Arg Lys Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin 
65 70 75 80 

Leu Ser Gly Arg Leu Ala Glu He Pro Leu Thr He Ala He Asn Ala 
85 90 95 

Asp Ser Leu Ser Thr Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser 
100 105 HO 

Trp Gly Gly Ala Thr Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr 
115 120 125 

Leu Ser Leu Leu Arg Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu 
130 135 140 

Ala Asn Pro Val Ala Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg 
145 150 155 160 

His Leu Ala He Ala Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp 
165 170 175 

Gly Lys Leu Asp Trp Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys 
180 185 190 

Asp Val Leu Gin Asp Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val 
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195 200 

Gly Arg Arg Arg Val Ser lie Val 
210 215 

Ala lie Arg Arg Gly Leu Gly Trp 
225 230 

Ala Pro Met Leu Lys Ala Gly Glu 
245 

He Asp Thr Pro Met Tyr Trp Gin 
260 

Leu Ala Arg Leu Thr Asp Ala Val 
275 280 

Arg Pro 
290 



205 

Pro Ser Ala Glu Gly Phe Gly Glu 
220 

Gly Leu Leu Pro Glu Thr Gin Ala 
235 240 

Val lie Leu Leu Asp Glu lie Pro 
250 255 

Arg Trp Arg Leu Glu Ser Arg Ser 
265 270 

Val Asp Ala Ala lie Glu Gly Leu 
285 



<210> 51 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1603) 

<223> RXA00241 

<400> 51 

ggtctccagc ctttctaaac aattcatctg cacttgatta attggcccca agattacgcg 60 

aagtttagcg acttcgccgt acgtcaacta cgttaaatga gtg aat act caa tea 115 

Val Asn Thr Gin Ser 
1 5 

gat tct gcg ggg tct caa ggt gca gcg gec aca agt cgt act gta tct 163 
Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr Ser Arg Thr Val Ser 
10 15 20 

att aga acc etc ate gcg ctg ate ate gga teg ace gtc ggc gcg gga 211 
lie Arg Thr Leu lie Ala Leu lie lie Gly Ser Thr Val Gly Ala Gly 
25 30 35 

att ttc tec ate cct caa aac ate ggc tea gtc gca ggt ccc ggc gcg 259 
He Phe Ser He Pro Gin Asn He Gly Ser Val Ala Gly Pro Gly Ala 
40 45 50 

atg etc ate ggc tgg ctg ate gee ggt gtg ggc atg ttg tec gta gcg 
Met Leu He Gly Trp Leu He Ala Gly Val Gly Met Leu Ser Val Ala 
55 60 65 

ttc gtg ttc cat gtt ctt gee cgc cgt aaa cct cac etc gat tct ggc 355 
Phe Val Phe His Val Leu Ala Arg Arg Lys Pro His Leu Asp Ser Gly 

75 80 85 



70 



gtc tac gca tat gcg cgt gtt gga ttg ggc gat tat gta ggt ttc tec 
Val Tyr Ala Tyr Ala Arg Val Gly Leu Gly Asp Tyr Val Gly Phe Ser 
90 95 100 



307 



403 
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tcc get tgg ggt tat tgg ctg ggt tea gtc ate gee caa gtt ggc tac 
Ser Ala Trp Gly Tyr Trp Leu Gly Ser Val He Ala Gin Val Gly Tyr 
105 HO H5 

gca acg tta ttt ttc tec acg ttg ggc cac tac gta ccg ctg ttt tec 
Ala Thr Leu Phe Phe Ser Thr Leu Gly His Tyr Val Pro Leu Phe Ser 
120 125 130 

caa gat cat cca ttt gtg tea gcg ttg gca gtt age get ttg ace tgg 
Gin Asp His Pro Phe Val Ser Ala Leu Ala Val Ser Ala Leu Thr Trp 
135 140 145 

ctg gtg ttt gga gtt gtt tec cga gga att age caa get get ttc ttg 
Leu Val Phe Gly Val Val Ser Arg Gly He Ser Gin Ala Ala Phe Leu 
150 155 160 165 

aca acg gtc ace ace gtg gee aaa att ctg cct ctg ttg tgc ttc ate 
Thr Thr Val Thr Thr Val Ala Lys He Leu Pro Leu Leu Cys Phe He 
170 175 180 

ate ctt gtt gca ttc ttg ggc ttt age tgg gag aag ttc act gtt gat 
He Leu Val Ala Phe Leu Gly Phe Ser Trp Glu Lys Phe Thr Val Asp 
185 190 195 



451 



499 



547 



595 



643 



691 



tta tgg gcg cgt gat ggt ggc gtg ggc age att ttt gat cag gtg cgc 739 
Leu Trp Ala Arg Asp Gly Gly Val Gly Ser He Phe Asp Gin Val Arg 
200 205 210 

ggc ate atg gtg tac ace gtg tgg gtg ttc ate ggt ate gaa ggt gca 7 87 
Gly He Met Val Tyr Thr Val Trp Val Phe He Gly He Glu Gly Ala 
215 220 225 

teg gta tat tec cgc cag gca cgc tea cgc agt gat gtc age cga get 
Ser Val Tyr Ser Arg Gin Ala Arg Ser Arg Ser Asp Val Ser Arg Ala 
230 235 240 245 

acc gtg att ggt ttt gtg get gtt etc ctt ttg ctg gtg teg att tct 
Thr Val He Gly Phe Val Ala Val Leu Leu Leu Leu Val Ser lie Ser 
250 255 260 

teg ctg age ttc ggt gta ctg acc caa caa gag etc get gcg tta cca 931 
Ser Leu Ser Phe Gly Val Leu Thr Gin Gin Glu Leu Ala Ala Leu Pro 
265 270 275 



835 



883 



gat aat tec atg gcg teg gtg etc gaa get gtt gtt ggt cca tgg ggt 979 
Asp Asn Ser Met Ala Ser Val Leu Glu Ala Val Val Gly Pro Trp Gly 
280 285 290 

gee gca ttg att teg ttg ggt ctg tgt ctt teg gtt ctt ggg gee tat 
Ala Ala Leu He Ser Leu Gly Leu Cys Leu Ser Val Leu Gly Ala Tyr 
295 300 305 

gtg tec tgg cag atg etc tgc gca gaa cca ctg gcg ttg atg gca atg 
Val Ser Trp Gin Met Leu Cys Ala Glu Pro Leu Ala Leu Met Ala Met 
310 315 320 325 

gat ggc etc att cca age aaa ate ggg gee ate aac age cgc ggt get 1123 
Asp Gly Leu He Pro Ser Lys He Gly Ala He Asn Ser Arg Gly Ala 
330 335 340 



1027 



1075 



BGI-121CP 



-74- 



gct gcc age gcg ggc gtt att ggt ttg gtc aac gga tea eta teg ctt 
Ala Ala Ser Ala Gly Val He Gly Leu Val Asn Gly Ser Leu Ser Leu 
490 495 500 

taaacaccga aaccttcctg eta 



1267 



gcc tgg atg get cag ctg ate tec ace ate gtg att cag att ttc ate 1171 
Ala Trp Met Ala Gin Leu He Ser Thr He Val He Gin He Phe He 
345 350 355 

ate att ttc ttc etc aac gag ace ace tac gtc tec atg gtg caa ttg 1219 
lie He Phe Phe Leu Asn Glu Thr Thr Tyr Val Ser Met Val Gin Leu 
360 365 370 

get ace aac eta tac ttg gtg cct tac ctg ttc tct gcc ttt tat ctg 
Ala Thr Asn Leu Tyr Leu Val Pro Tyr Leu Phe Ser Ala Phe Tyr Leu 
375 380 385 

gtc atg ctg gca aca cgt gga aaa gga ate ace cac cca cat gcc ggc 1315 
Val Met Leu Ala Thr Arg Gly Lys Gly He Thr His Pro His Ala Gly 
390 395 400 405 

aca cgt ttt gat gat tec ggt cca gag ata tec cgc cga gaa aac cgc 13 63 
Thr Arg Phe Asp Asp Ser Gly Pro Glu He Ser Arg Arg Glu Asn Arg 
410 415 420 

aaa cac etc ate gtc ggt tta gta gca acg gtg tat tea gtg tgg ctg 1411 
Lys His Leu He Val Gly Leu Val Ala Thr Val Tyr Ser Val Trp Leu 
425 430 435 



1507 



ttt tac get gca gaa ccg cag ttt gtc etc ttc gga gcc atg gcg atg 1459 
Phe Tyr Ala Ala Glu Pro Gin Phe Val Leu Phe Gly Ala Met Ala Met 
440 445 450 

ctt ccc ggc tta ate ccc tat gtg tgg aca agg att tat cgt ggc gaa 
Leu Pro Gly Leu He Pro Tyr Val Trp Thr Arg He Tyr Arg Gly Glu 
455 460 465 

cag gtg ttt aac cgc ttt gaa ate ggc gtg gtt gtt gtc ctg gtc gtt 1555 
Gin Val Phe Asn Arg Phe Glu He Gly Val Val Val Val Leu Val Val 
470 475 480 485 



1603 



1626 



<210> 52 
<211> 501 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Val Asn Thr Gin Ser Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr 
15 10 15 

Ser Arg Thr Val Ser He Arg Thr Leu He Ala Leu He He Gly Ser 
20 25 30 

Thr Val Gly Ala Gly He Phe Ser He Pro Gin Asn He Gly Ser Val 
35 40 45 

Ala Gly Pro Gly Ala Met Leu He Gly Trp Leu He Ala Gly Val Gly 
50 55 60 
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Met Leu Ser Val 
65 

His Leu Asp Ser 



Tyr Val Gly Phe 
100 

Ala Gin Val Gly 
115 

Val Pro Leu Phe 
130 

Ser Ala Leu Thr 
145 

Gin Ala Ala Phe 



Leu Leu Cys Phe 
180 

Lys Phe Thr Val 
195 

Phe Asp Gin Val 
210 

Gly lie Glu Gly 
225 

Asp Val Ser Arg 



Leu Val Ser lie 
260 

Leu Ala Ala Leu 
275 

Val Gly Pro Trp 
290 

Val Leu Gly Ala 
305 

Ala Leu Met Ala 



Asn Ser Arg Gly 
340 

lie Gin lie Phe 
355 

Ser Met Val Gin 
370 



Ala Phe Val Phe 
70 

Gly Val Tyr Ala 

85 

Ser Ser Ala Trp 



Tyr Ala Thr Leu 
120 

Ser Gin Asp His 
135 

Trp Leu Val Phe 
150 

Leu Thr Thr Val 
165 

lie lie Leu Val 



Asp Leu Trp Ala 
200 

Arg Gly lie Met 
215 

Ala Ser Val Tyr 
230 

Ala Thr Val He 
245 

Ser Ser Leu Ser 



Pro Asp Asn Ser 
280 

Gly Ala Ala Leu 
295 

Tyr Val Ser Trp 
310 

Met Asp Gly Leu 
325 

Ala Ala Trp Met 



He He He Phe 
360 

Leu Ala Thr Asn 
375 



His Val Leu Ala 
75 

Tyr Ala Arg Val 
90 

Gly Tyr Trp Leu 
105 

Phe Phe Ser Thr 



Pro Phe Val Ser 
140 

Gly Val Val Ser 
155 

Thr Thr Val Ala 
170 

Ala Phe Leu Gly 
185 

Arg Asp Gly Gly 



Val Tyr Thr Val 
220 

Ser Arg Gin Ala 
235 

Gly Phe Val Ala 
250 

Phe Gly Val Leu 
265 

Met Ala Ser Val 



He Ser Leu Gly 
300 

Gin Met Leu Cys 
315 

He Pro Ser Lys 
330 

Ala Gin Leu He 
345 

Phe Leu Asn Glu 



Leu Tyr Leu Val 
380 



Arg Arg Lys Pro 
80 

Gly Leu Gly Asp 
95 

Gly Ser Val He 
110 

Leu Gly His Tyr 
125 

Ala Leu Ala Val 



Arg Gly He Ser 
160 

Lys He Leu Pro 
175 

Phe Ser Trp Glu 
190 

Val Gly Ser He 
205 

Trp Val Phe He 



Arg Ser Arg Ser 
240 

Val Leu Leu Leu 
255 

Thr Gin Gin Glu 
270 

Leu Glu Ala Val 
285 

Leu Cys Leu Ser 



Ala Glu Pro Leu 
320 

He Gly Ala He 
335 

Ser Thr He Val 
350 

Thr Thr Tyr Val 
365 

Pro Tyr Leu Phe 



Ser Ala Phe Tyr Leu Val Met Leu Ala Thr Arg Gly Lys Gly He Thr 
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385 

His Pro His Ala 



Arg Arg Glu Asn 
420 

Tyr Ser Val Trp 
435 

Gly Ala Met Ala 
450 

lie Tyr Arg Gly 
465 

Val Val Leu Val 



Gly Ser Leu Ser 
500 



390 

Gly Thr Arg Phe 
405 

Arg Lys His Leu 



Leu Phe Tyr Ala 
440 

Met Leu Pro Gly 
455 

Glu Gin Val Phe 
470 

Val Ala Ala Ser 
485 

Leu 



395 

Asp Asp Ser Gly 
410 

lie Val Gly Leu 
425 

Ala Glu Pro Gin 



Leu lie Pro Tyr 
460 

Asn Arg Phe Glu 
475 

Ala Gly Val lie 
490 



400 

Pro Glu lie Ser 
415 

Val Ala Thr Val 
430 

Phe Val Leu Phe 
445 

Val Trp Thr Arg 



lie Gly Val Val 
480 

Gly Leu Val Asn 
495 



<210> 53 
<211> 822 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (799) 

<223> RXA01394 

<400> 53 

gagcaaagtg tccagttgaa tggggttcat gaagctatat taaaccatgt taagaaccaa 6 0 

tcattttact taagtacttc cataggtcac gatggtgatc atg gaa ate ttc att 115 

Met Glu lie Phe lie 



5 



aca ggt ctg ctt ttg ggg gec agt ctt tta ctg tec ate gga ccg cag 
Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu Ser He Gly Pro Gin 
10 15 20 



163 



aat gta ctg gtg att aaa caa gga att aag cgc gaa gga etc att gcg 211 
Asn Val Leu Val Tie Lys Gin Gly He Lys Arg Glu Gly Leu He Ala 
25 30 35 

gtt ctt etc gtg tgt tta att tct gac gtc ttt ttg ttc ate gec ggc 259 
Val Leu Leu Val Cys Leu He Ser Asp Val Phe Leu Phe He Ala Gly 
40 45 50 

acc ttg ggc gtt gat ctt ttg tec aat gec gcg ccg ate gtg etc gat 3 07 
Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala Pro He Val Leu Asp 
55 60 65 

att atg cgc tgg ggt ggc ate get tac ctg tta tgg ttt gec gtc atg 3 55 
He Met Arg Trp Gly Gly Tie Ala Tyr Leu Leu Trp Phe Ala Val Met 
70 75 80 85 
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atc aac gtc gtc gtg gca gtt gtg atg acc gca ttg gcc ate aaa ctg 
lie Asn Val Val Val Ala Val Val Met Thr Ala Leu Ala lie Lys Leu 
215 220 225 

atg ttg atg ggt tagttttege gggttttgga ate 

Met Leu Met Gly 

230 



451 



499 



gca gcg aaa gac gcc atg aca aac aag gtg gaa gcg cca cag ate att 403 
Ala Ala Lys Asp Ala Met Thr Asn Lys Val Glu Ala Pro Gin lie He 
90 95 100 

gaa gaa aca gaa cca acc gtg ccc gat gac acg cct ttg ggc ggt teg 
Glu Glu Thr Glu Pro Thr Val Pro Asp Asp Thr Pro Leu Gly Gly Ser 
105 HO H5 

gcg gtg gcc act gac acg cgc aac egg gtg egg gtg gag gtg age gtc 
Ala Val Ala Thr Asp Thr Arg Asn Arg Val Arg Val Glu Val Ser Val 
120 125 130 

gat aag cag egg gtt tgg gta aag ccc atg ttg atg gca ate gtg ctg 547 
Asp Lys Gin Arg Val Trp Val Lys Pro Met Leu Met Ala He Val Leu 
135 140 145 

acc tgg ttg aac ccg aat gcg tat ttg gac gcg ttt gtg ttt ate ggc 595 
Thr Trp Leu Asn Pro Asn Ala Tyr Leu Asp Ala Phe Val Phe He Gly 
150 155 160 165 

ggc gtc ggc gcg caa tac ggc gac acc gga egg tgg att ttc gcc get 
Gly Val Gly Ala Gin Tyr Gly Asp Thr Gly Arg Trp He Phe Ala Ala 
170 175 180 

ggc gcg ttc gcg gca age ctg ate tgg ttc ccg ctg gtg ggt ttc ggc 
Gly Ala Phe Ala Ala Ser Leu He Trp Phe Pro Leu Val Gly Phe Gly 
185 190 195 

gca gca gca ttg tea cgc ccg ctg tec age ccc aag gtg tgg cgc tgg 73 9 
Ala Ala Ala Leu Ser Arg Pro Leu Ser Ser Pro Lys Val Trp Arg Trp 
200 205 210 



643 



691 



787 



822 



<210> 54 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu 
15 10 15 

Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly He Lys Arg 
20 25 30 

Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser Asp Val Phe 
35 40 45 

Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala 
50 55 60 



Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala Tyr Leu Leu 
65 70 75 80 
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Trp Phe Ala Val 



Ala Pro Gin lie 
100 

Pro Leu Gly Gly 
115 

Val Glu Val Ser 
130 

Met Ala lie Val 
145 

Phe Val Phe lie 



Trp lie Phe Ala 
180 

Leu Val Gly Phe 
195 

Lys Val Trp Arg 
210 

Leu Ala lie Lys 
225 



Met Ala Ala Lys 
85 

lie Glu Glu Thr 



Ser Ala Val Ala 
120 

Val Asp Lys Gin 
135 

Leu Thr Trp Leu 
150 

Gly Gly Val Gly 
165 

Ala Gly Ala Phe 



Gly Ala Ala Ala 
200 

Trp lie Asn Val 
215 

Leu Met Leu Met 
230 



Asp Ala Met Thr 
90 

Glu Pro Thr Val 
105 

Thr Asp Thr Arg 



Arg Val Trp Val 
140 

Asn Pro Asn Ala 
155 

Ala Gin Tyr Gly 
170 

Ala Ala Ser Leu 
185 

Leu Ser Arg Pro 



Val Val Ala Val 
220 

Gly 



Asn Lys Val Glu 
95 

Pro Asp Asp Thr 
110 

Asn Arg Val Arg 
125 

Lys Pro Met Leu 



Tyr Leu Asp Ala 
160 

Asp Thr Gly Arg 
175 

lie Trp Phe Pro 
190 

Leu Ser Ser Pro 
205 

Val Met Thr Ala 



<210> 55 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1003) 

<223> RXA00865 

<400> 55 

ttatcggaat gtggcttggg cgattgttat gcaaaagttg ttaggttttt tgcggggttg 60 

tttaaccccc aaatgaggga agaaggtaac cttgaactct atg age aca ggt tta 115 

Met Ser Thr Gly Leu 
1 5 

aca get aag acc gga gta gag cac ttc ggc acc gtt gga gta gca atg 163 

Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr Val Gly Val Ala Met 
10 15 20 

gtt act cca ttc acg gaa tec gga gac ate gat ate get get ggc cgc 211 
Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp He Ala Ala Gly Arg 
25 30 35 



gaa gtc gcg get tat ttg gtt gat aag ggc ttg gat tct ttg gtt etc 
Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu Asp Ser Leu Val Leu 
40 45 50 



259 
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cta tea ccg ctg gta get gec caa ggt cgc ttg ggt gga gtc age ttg 
Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu Gly Gly Val Ser Leu 
250 255 260 

gca aaa get get ctg cgt ctg cag ggc ate aac gta gga gat cct cga 
Ala Lys Ala Ala Leu Arg Leu Gin Gly lie Asn Val Gly Asp Pro Arg 
265 270 275 

ctt cca att atg get cca aat gag cag gaa ctt gag get etc cga gaa 
Leu Pro lie Met Ala Pro Asn Glu Gin Glu Leu Glu Ala Leu Arg Glu 
280 285 290 

gac atg aaa aaa get gga gtt eta taaatatgaa tgattcccga aat 



451 



499 



547 



gcg ggc ace act ggt gaa tec cca acg aca ace gee get gaa aaa eta 3 07 
Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr Ala Ala Glu Lys Leu 
55 60 65 

gaa ctg etc aag gee gtt cgt gag gaa gtt ggg gat egg gcg aag etc 3 55 
Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly Asp Arg Ala Lys Leu 
70 75 80 85 

ate gee ggt gtc gga ace aac aac acg egg aca tct gtg gaa ctt gcg 403 
lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr Ser Val Glu Leu Ala 
90 95 100 

gaa get get get tct get ggc gca gac ggc ctt tta gtt gta act cct 
Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu Leu Val Val Thr Pro 
105 HO H5 

tat tac tec aag ccg age caa gag gga ttg ctg gcg cac ttc ggt gca 
Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu Ala His Phe Gly Ala 
120 125 130 

att get gca gca aca gag gtt cca att tgt etc tat gac att cct ggt 
He Ala Ala Ala Thr Glu Val Pro He Cys Leu Tyr Asp He Pro Gly 
135 140 145 

egg tea ggt att cca att gag tct gat ace atg aga cgc ctg agt gaa 59 5 
Arg Ser Gly He Pro He Glu Ser Asp Thr Met Arg Arg Leu Ser Glu 
150 155 160 165 

tta cct acg att ttg gcg gtc aag gac gee aag ggt gac etc gtt gca 643 
Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys Gly Asp Leu Val Ala 
170 175 180 

gee acg tea ttg ate aaa gaa acg gga ctt gee tgg tat tea ggc gat 
Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala Trp Tyr Ser Gly Asp 
185 190 195 

gac cca eta aac ctt gtt tgg ctt get ttg ggc gga tea ggt ttc att 73 9 
Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly Gly Ser Gly Phe He 
200 205 210 

tec gta att gga cat gca gee ccc aca gca tta cgt gag ttg tac aca 787 
Ser Val He Gly His Ala Ala Pro Thr Ala Leu Arg Glu Leu Tyr Thr 
215 220 225 

age ttc gag gaa ggc gac etc gtc cgt gcg egg gaa ate aac gee aaa 83 5 
Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg Glu He Asn Ala Lys 
230 235 240 245 



691 



883 



931 



979 



1026 
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Asp Met Lys Lys Ala Gly Val Leu 
295 300 



<210> 56 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 
15 10 15 

Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 
20 25 30 

He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 
35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 
50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 
85 90 95 

Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 
100 105 HO 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 
130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 
165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 
180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 

Gly Ser Gly Phe He Ser Val He Gly His Ala Ala Pro Thr Ala Leu 
210 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 
245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Leu Arg Leu Gin Gly He Asn 
260 265 270 
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Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Gin Glu Leu 
275 280 285 



Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 



<210> 57 
<211> 1071 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1048) 

<223> RXS02021 



<400> 57 

ttgggtcgcc gaggagatct aatcctggtt tgagttcaga gttcacaggt ttaagcctac 60 

aaaccttagt taaaacatga tggaagcggt cgattaaaaa atg agt gaa aac att 115 

Met Ser Glu Asn He 



1 5 



163 



211 



259 



307 



cgc gga gcc caa gca gtt gga ate gca aat ate gec atg gac ggg acc 
Arg Gly Ala Gin Ala Val Gly He Ala Asn He Ala Met Asp Gly Thr 
10 15 20 

ate ctg gac acg tgg tac cca gaa ccc caa att ttc aac ccg gat cag 
He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He Phe Asn Pro Asp Gin 
25 30 35 

tgg get gaa cgc tac cca ttg gaa gtg ggc acc aca cgc etc gga gca 
Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr Thr Arg Leu Gly Ala 
40 45 50 

aac gaa etc acc cca egg atg ctg cag ttg gta aaa ctg gac caa gat 
Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 
55 60 65 

cgc etc gtc gaa cag gta gca gtc cgc acc gtt ate ccc gat ctg tct 3 55 
Arg Leu Val Glu Gin Val Ala Val Arg Thr Val He Pro Asp Leu Ser 
70 75 80 85 

caa cct cca gta gac gcg cac gat gtt tac ctg cgc etc cac ctg ctt 403 
Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu Arg Leu His Leu Leu 
90 95 100 

tec cac egg ctg gtc cgc ccc cac gaa atg cac atg caa aac acc ttg 
Ser His Arg Leu Val Arg Pro His Glu Met His Met Gin Asn Thr Leu 
105 HO H5 

gag ctg ctg tec gac gtg gtg tgg aca aac aag ggc cct tgc ctt cct 
Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys Gly Pro Cys Leu Pro 
120 125 130 

gaa aac ttt gag tgg gtg cgt ggt get ctg egg tec cgc gga etc ate 
Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Ser Arg Gly Leu He 
135 140 145 

cac gtc tac tgt gtg gac cgt ctt ccc cgc atg gtc gac tat gtg gtt 595 



451 



499 



547 
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His Val Tyr Cys Val Asp Arg Leu Pro Arg Met Val Asp Tyr Val Val 
150 155 160 165 

ccc cct gga gtc cgc ate tec gaa gca gaa cgc gtg cgc eta ggt gca 
Pro Pro Gly Val Arg He Ser Glu Ala Glu Arg Val Arg Leu Gly Ala 
170 175 180 

tac ctt get ccg ggt acc tct gtg ctg cgt gaa ggt ttc gtg tct ttc 
Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu Gly Phe Val Ser Phe 
185 190 195 



ggt gtg gtc ate ggt gaa ggt tec gag att gga ctg tct tct act att 
Gly Val Val He Gly Glu Gly Ser Glu He Gly Leu Ser Ser Thr He 
215 220 225 

cag tec ccg aga gat gaa cag cgc cgc cgt ttg ccg ttg age ate ggc 
Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu Pro Leu Ser He Gly 
230 235 240 245 

caa aac tgc aac ttt ggt gtc age tec gga ate ate gga gtc agt ctg 
Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He He Gly Val Ser Leu 
250 255 260 

gga gac aat tgc gac ate gga aat aac att gtc ttg gat gga gat acc 
Gly Asp Asn Cys Asp He Gly Asn Asn He Val Leu Asp Gly Asp Thr 
265 270 275 

ccc att tgg ttc gca gee gat gag gag tta cgc act ate gac tec ate 
Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg Thr He Asp Ser He 
280 285 290 

gaa ggc caa gca aat tgg tea ate aag cgt gaa tec ggc ttc cat gag 
Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu Ser Gly Phe His Glu 
295 300 305 

cca gtt gee cgc etc aaa get tgacccattt tcataaccag tgc 
Pro Val Ala Arg Leu Lys Ala 
310 315 



643 



691 



aac tec ggc acc ttg ggt gee gca aag gtg gaa ggc cgc ctg agt tec 73 9 
Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu Gly Arg Leu Ser Ser 
200 205 210 



787 



835 



883 



931 



979 



1027 



1071 



<210> 58 
<211> 316 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 58 

Met Ser Glu Asn He Arg Gly Ala Gin Ala Val Gly He Ala Asn He 
15 10 15 

Ala Met Asp Gly Thr He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He 
20 25 30 

Phe Asn Pro Asp Gin Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr 
35 40 45 

Thr Arg Leu Gly Ala Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val 
50 55 60 
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Lys Leu Asp Gin Asp Arg Leu Val Glu Gin Val Ala Val Arg Thr Val 
65 70 75 80 

lie Pro Asp Leu Ser Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu 
85 90 95 

Arg Leu His Leu Leu Ser His Arg Leu Val Arg Pro His Glu Met His 
100 105 HO 

Met Gin Asn Thr Leu Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys 
115 120 125 

Gly Pro Cys Leu Pro Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg 
130 135 140 

Ser Arg Gly Leu He His Val Tyr Cys Val Asp Arg Leu Pro Arg Met 
145 150 155 160 

Val Asp Tyr Val Val Pro Pro Gly Val Arg He Ser Glu Ala Glu Arg 
165 170 175 

Val Arg Leu Gly Ala Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu 
180 185 190 

Gly Phe Val Ser Phe Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu 
195 200 205 

Gly Arg Leu Ser Ser Gly Val Val He Gly Glu Gly Ser Glu He Gly 
210 215 220 

Leu Ser Ser Thr He Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu 
225 230 235 240 

Pro Leu Ser He Gly Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He 
245 250 255 

He Gly Val Ser Leu Gly Asp Asn Cys Asp He Gly Asn Asn He Val 
260 265 270 

Leu Asp Gly Asp Thr Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg 
275 280 285 

Thr He Asp Ser He Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu 
290 295 300 

Ser Gly Phe His Glu Pro Val Ala Arg Leu Lys Ala 
305 310 315 



<210> 59 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXS02157 



<400> 59 
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gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 6 0 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 



1 5 

act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 
10 15 20 



cac ccg gcg ate ate gag gcg gtc acc aac cag ate ggc caa ctt ggt 
His Pro Ala lie lie Glu Ala Val Thr Asn Gin lie Gly Gin Leu Gly 
55 60 65 



gag etc ate aag cgt ttt teg ctt gac gac gee acc etc gec gcg caa 
Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 
90 95 100 



ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 
120 125 130 



cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 
170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 
Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro He Gin Gly Glu Thr 
185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 
Cys Asp Glu Tyr Gly He Leu Met He Thr Asp Glu Val Gin Thr Gly 
215 220 225 



163 



ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 211 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 
25 30 35 

tac ate gac ttg etc gcg ggc ate gca gtc aac gcg ttg ggc cac gec 2 59 
Tyr He Asp Leu Leu Ala Gly He Ala Val Asn Ala Leu Gly His Ala 
40 45 50 



307 



cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gec gag 355 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 



403 



acc egg gtt ttc ttc tgc aac teg ggc gee gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 
105 HO H5 



499 



cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 



595 



643 



691 



739 



787 
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atc acc gac gaa gaa ate gca gac gca gtc aag get att gec gag aca 
He Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 

He Ala 

390 



883 



931 



979 



1027 



gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ccc gat gtg gtg acc atg gec aag gga ctt ggc ggc ggt ctt ccc ate 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro He 
250 255 260 

ggt get tgt ttg gee act ggc cgt gca get gaa ttg atg acc cca ggc 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 
265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gec 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tct gtt gtc gat gac get ttc tgc gca gaa gtt gec 
Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gee aag gtt gac ggc gtt 107 5 
Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 1123 
Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 1171 
Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val He 
345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 1219 
Leu Asn Ala Pro Ala Asp Asn He He Arg Leu Thr Pro Pro Leu Val 
360 365 370 



1267 



1296 



<210> 60 
<211> 391 
<212> PRT 

<213> Corynefoacterium glutamicum 
<400> 60 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 
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Ala Leu Gly His 
50 

lie Gly Gin Leu 
65 

Val Glu Val Ala 



Thr Leu Ala Ala 
100 

Ala Asn Glu Ala 
115 

lie Leu Ala Ala 
130 

Ala Leu Thr Gly 
145 

Ser Gly Val Glu 



Met Val Glu Thr 
180 

lie Gin Gly Glu 
195 

Ala Val Arg Glu 
210 

Glu Val Gin Thr 
225 

His Asp Gly Val 



Gly Gly Leu Pro 
260 

Leu Met Thr Pro 
275 

Ala Cys Ala Ala 
290 

Cys Ala Glu Val 
305 

Lys Val Asp Gly 



Val Val Leu Glu 
340 

Lys His Gly Val 
355 

Thr Pro Pro Leu 



Ala His Pro Ala 
55 

Gly His Val Ser 
70 

Glu Glu Leu lie 
85 

Gin Thr Arg Val 



Ala Phe Lys lie 
120 

Val His Gly Phe 
135 

Gin Pro Asp Lys 
150 

Phe Tyr Pro Tyr 
165 

Asn Pro Thr Asp 



Thr Gly Val Val 
200 

Leu Cys Asp Glu 
215 

Gly Val Gly Arg 
230 

Val Pro Asp Val 
245 

lie Gly Ala Cys 



Gly Lys His Gly 

280 

Ala Lys Ala Val 
295 

Ala Arg Lys Gly 
310 

Val Val Asp Val 
325 

Arg Asp Val Ala 



lie Leu Asn Ala 
360 

Val lie Thr Asp 



lie lie Glu Ala 
60 

Asn Leu Phe Ala 
75 

Lys Arg Phe Ser 
90 

Phe Phe Cys Asn 
105 

Ala Arg Leu Thr 



His Gly Arg Thr 
140 

Arg Glu Ala Phe 
155 

Gly Asp Thr Asp 
170 

Val Ala Ala lie 

185 

Pro Ala Pro Glu 



Tyr Gly lie Leu 
220 

Thr Gly Asp Phe 
235 

Val Thr Met Ala 
250 

Leu Ala Thr Gly 
265 

Thr Thr Phe Gly 



Leu Ser Val Val 
300 

Glu Leu Phe Lys 
315 

Arg Gly Arg Gly 
330 

Lys Gin Ala Val 
345 

Pro Ala Asp Asn 



Glu Glu lie Ala 



Val Thr Asn Gin 



Ser Arg Pro Val 
80 

Leu Asp Asp Ala 
95 

Ser Gly Ala Glu 
110 

Gly Arg Ser Arg 
125 

Met Gly Ser Leu 



Leu Pro Met Pro 
160 

Tyr Leu Arg Lys 
175 

Phe Leu Glu Pro 
190 

Gly Phe Leu Lys 
205 

Met lie Thr Asp 



Phe Ala His Gin 
240 

Lys Gly Leu Gly 
255 

Arg Ala Ala Glu 
270 

Gly Asn Pro Val 
285 

Asp Asp Ala Phe 



Glu Leu Leu Ala 
320 

Leu Met Leu Gly 
335 

Leu Asp Gly Phe 
350 

lie lie Arg Leu 
365 

Asp Ala Val Lys 
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370 



375 



380 



Ala lie Ala Glu Thr lie Ala 
385 390 



<210> 61 
<211> 1008 
<212> DNA 

<213> Corynebacteriura glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXC00733 

<400> 61 

acggcgaggt tgtcggtatt ggaacgcaca cgaatttgct gaacacgtgc ggtacctacc 



ggc ccc cgc ggg cgt tec cat cag gca gac gec gcg ccg aat caa aag 
Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala Ala Pro Asn Gin Lys 
10 15 20 



70 



aag gaa gat ate ate gcg cag ttg cag get gca ggt aaa cat aat cag 
Lys Glu Asp lie lie Ala Gin Leu Gin Ala Ala Gly Lys His Asn Gin 
90 95 100 



60 



gtgaaattgt tgaatcccaa gagactgege aggegcaate atg agt aat act gca 115 

Met Ser Asn Thr Ala 



163 



gca cag aat ttc gga cca tct gec aaa agg ctt ttc gga att eta ggc 211 
Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu Phe Gly He Leu Gly 
25 30 35 

cat gac cgt aac acc tta att ttt gtt ate ttc eta gee gtc ctg age 259 
His Asp Arg Asn Thr Leu He Phe Val He Phe Leu Ala Val Leu Ser 
40 45 50 

gtt gga ctt acc gtc ttg ggc cca tgg ttg ctg ggt aaa gee acc aac 3 07 
Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu Gly Lys Ala Thr Asn 
55 60 65 

gtg gtg ttt gaa gga ttc eta tct aag cgc atg ccg get ggt gcg tea 355 
Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met Pro Ala Gly Ala Ser 

75 80 85 



403 



get tec atg atg gaa gac atg aac ctt gtt cca ggc tea ggc att gat 451 
Ala Ser Met Met Glu Asp Met Asn Leu Val Pro Gly Ser Gly He Asp 
105 HO H5 

ttt gaa aaa tta gec atg ate etc gga ctg gtg ate ggt get tat etc 499 
Phe Glu Lys Leu Ala Met He Leu Gly Leu Val He Gly Ala Tyr Leu 
120 125 130 

ate ggt age ctg ttg teg ttg ttc cag gcg egg atg etc aac cgc ate 547 
He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg Met Leu Asn Arg He 
135 140 145 

gtg caa agt gee atg cac egg ctg cgc atg gag gtg gag gaa aaa ate 59 5 
Val Gin Ser Ala Met His Arg Leu Arg Met Glu Val Glu Glu Lys He 
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150 



155 160 165 



cac cgc eta ccg ctg age tat ttc gat tec ate aaa cgt ggt gat ctg 
His Arg Leu Pro Leu Ser Tyr Phe Asp Ser He Lys Arg Gly Asp Leu 
170 175 180 

ctt age cgt gtg acc aac gat gtg gat aat ate ggt caa tec ctg caa 
Leu Ser Arg Val Thr Asn Asp Val Asp Asn He Gly Gin Ser Leu Gin 
185 190 195 

caa acc ttg tea cag gcg ate act tec eta ctg acc gtc ate ggt gtg 
Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu Thr Val He Gly Val 
200 205 210 

ttg gtg atg atg ttt ate ate tec cca ctg etc gca etc gtg gcg ctg 
Leu Val Met Met Phe He He Ser Pro Leu Leu Ala Leu Val Ala Leu 
215 220 225 

gta tec att ccg gtc acc ate gtg gtc act gtg gtg gtt gcg age cgt 
Val Ser He Pro Val Thr He Val Val Thr Val Val Val Ala Ser Arg 
230 235 240 245 

tec cag aaa etc ttt gcg gaa cag tgg aag cag acc ggt att ttg aat 
Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin Thr Gly He Leu Asn 
250 255 260 

gcg cgc ctg gag gaa acc tac tct ggc cac gee gtg gtt aag gtt ttc 
Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala Val Val Lys Val Phe 
265 270 275 

gga cac caa aag gat gtt caa gaa gca ttc gag gaa gaa aat caa get 
Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu Glu Glu Asn Gin Ala 
280 285 290 

tgt gta taaggecage tttggtgccc agt 
Cys Val 
295 



643 



691 



739 



787 



835 



883 



931 



979 



1008 



<210> 62 
<211> 295 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 62 

Met Ser Asn Thr Ala Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala 
15 10 15 

Ala Pro Asn Gin Lys Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu 
20 25 30 

Phe Gly He Leu Gly His Asp Arg Asn Thr Leu He Phe Val He Phe 
35 40 45 

Leu Ala Val Leu Ser Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu 
50 55 60 

Gly Lys Ala Thr Asn Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met 
65 70 75 80 

Pro Ala Gly Ala Ser Lys Glu Asp He He Ala Gin Leu Gin Ala Ala 



BGI-121CP 



-89- 



85 90 95 

Gly Lys His Asn Gin Ala Ser Met Met Glu Asp Met Asn Leu Val Pro 
100 105 HO 

Gly Ser Gly lie Asp Phe Glu Lys Leu Ala Met lie Leu Gly Leu Val 
115 120 125 

lie Gly Ala Tyr Leu lie Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg 
130 135 140 

Met Leu Asn Arg lie Val Gin Ser Ala Met His Arg Leu Arg Met Glu 
145 150 155 160 

Val Glu Glu Lys lie His Arg Leu Pro Leu Ser Tyr Phe Asp Ser lie 
165 170 175 

Lys Arg Gly Asp Leu Leu Ser Arg Val Thr Asn Asp Val Asp Asn lie 
180 185 190 

Gly Gin Ser Leu Gin Gin Thr Leu Ser Gin Ala lie Thr Ser Leu Leu 
195 200 205 

Thr Val lie Gly Val Leu Val Met Met Phe lie lie Ser Pro Leu Leu 
210 215 220 

Ala Leu Val Ala Leu Val Ser lie Pro Val Thr He Val Val Thr Val 
225 230 235 240 

Val Val Ala Ser Arg Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin 
245 250 255 

Thr Gly He Leu Asn Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala 
260 265 270 

Val Val Lys Val Phe Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu 
275 280 285 

Glu Glu Asn Gin Ala Cys Val 
290 295 



<210> 63 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (426) 
<223> RXC00861 

<400> 63 

atg get cct cac aag gtc atg ctg att acc act ggt act cag ggt gag 
Met Ala Pro His Lys Val Met Leu He Thr Thr Gly Thr Gin Gly Glu 
15 10 15 

cct atg get gcg ctg tct cgc atg gcg cgt cgt gag cac cga cag ate 
Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin lie 
20 25 30 



48 



96 
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act gtc cgt gat gga gac ttg att ate ctt tct tec tec ctg gtt cca 144 
Thr Val Arg Asp Gly Asp Leu lie lie Leu Ser Ser Ser Leu Val Pro 
35 40 45 



ggt aac gaa gaa gca gtg ttc ggt gtc ate aac atg ctg get cag ate 
Gly Asn Glu Glu Ala Val Phe Gly Val lie Asn Met Leu Ala Gin He 
50 55 60 

ggt gca act gtt gtt ace ggt cgc gac gee aag gtg cac ace teg ggc 
Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 

cac ggc tac tec gga gag ctg ttg ttc ttg tac aac gec get cgt ccg 
His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 
85 90 95 

aag aac get atg cct gtc cac ggc gag tgg cgc cac ctg cgc gee aac 
Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 
100 105 HO 

aag gaa ctg get ate tec act ggt gtt aac cgc gac aac gtt gtg ctt 
Lys Glu Leu Ala He Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
115 120 125 

gca caa aac ggt gtt gtg gtt gat atg gtc aac ggt cgc gca 
Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 



<210> 64 
<211> 142 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Ala Pro His Lys Val Met Leu He Thr Thr Gly Thr Gin Gly Glu 
15 10 15 

Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin He 
20 25 30 

Thr Val Arg Asp Gly Asp Leu He He Leu Ser Ser Ser Leu Val Pro 
35 40 45 

Gly Asn Glu Glu Ala Val Phe Gly Val He Asn Met Leu Ala Gin lie 
50 55 60 

Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 

His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 
85 90 95 

Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 
100 105 HO 

Lys Glu Leu Ala He Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
115 120 125 



192 



240 



288 



336 



384 



426 



Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 
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<210> 65 
<211> 1066 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1066) 
<223> RXC00866 



<400> 65 

gcatcaacgt aggagatcct cgacttccaa 
ctctccgaga agacatgaaa aaagctggag 



ttatggctcc aaatgagcag gaacttgagg 60 

ttctataaat atg aat gat tec cga 11 
Met Asn Asp Ser Arg 
1 5 



aat cgc ggc egg aag gtt acc cgc aag gcg ggc cca cca gaa get ggt 163 
Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly Pro Pro Glu Ala Gly 
10 15 20 

cag gaa aac cat ctg gat acc cct gtc ttt cag gca cca gat get tec 211 
Gin Glu Asn His Leu Asp Thr Pro Val Phe Gin Ala Pro Asp Ala Ser 
25 30 35 



tct aac cag age get gta aaa get gag acc gee gga aac gac aat egg 
Ser Asn Gin Ser Ala Val Lys Ala Glu Thr Ala Gly Asn Asp Asn Arg 
40 45 50 

gat get gcg caa ggt get caa gga tec caa gat tct cag ggt tec cag 
Asp Ala Ala Gin Gly Ala Gin Gly Ser Gin Asp Ser Gin Gly Ser Gin 
55 60 65 

aac get caa ggt tec cag aac cgc gag tec gga aac aac aac cgc aac 
Asn Ala Gin Gly Ser Gin Asn Arg Glu Ser Gly Asn Asn Asn Arg Asn 
70 75 80 85 

cgt tec aac aac aac cgt cgc ggt ggt cgt gga cgt cgt gga tec gga 
Arg Ser Asn Asn Asn Arg Arg Gly Gly Arg Gly Arg Arg Gly Ser Gly 
90 95 100 



105 



110 115 



ggc gga aac cgt ggc aac cgc ggt ggc gga cgc cga aac gtt gtt aag 
Gly Gly Asn Arg Gly Asn Arg Gly Gly Gly Arg Arg Asn Val Val Lys 
120 125 130 



gca ccg gca aac ggt ctg cgt att tac gca ctt ggt ggc att tec gaa 
Ala Pro Ala Asn Gly Leu Arg lie Tyr Ala Leu Gly Gly lie Ser Glu 
150 155 160 165 



259 



307 



355 



403 



aac gee aat gag ggc gcg aa<§ aac aac age ggt aac cag aac cgt cag 451 
Asn Ala Asn Glu Gly Ala Asn Asn Asn Ser Gly Asn Gin Asn Arg Gin 



499 



teg atg cag ggt gcg gat ctg acc cag cgc ctg cca gag cca cca aag 547 
Ser Met Gin Gly Ala Asp Leu Thr Gin Arg Leu Pro Glu Pro Pro Lys 
135 140 145 



595 



ate ggt cgc aac atg acc gtg ttt gag tac aac aac cgt ctg etc ate 
lie Gly Arg Asn Met Thr Val Phe Glu Tyr Asn Asn Arg Leu Leu lie 



643 
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170 175 180 

gtg gac tgt ggt gtg etc ttc cca tct tea ggt gag cca ggc gtt gac 
Val Asp Cys Gly Val Leu Phe Pro Ser Ser Gly Glu Pro Gly Val Asp 
185 190 195 

ctg att ctt cct gac ttc ggc cca att gag gat cac ctg cac cgc gtc 
Leu lie Leu Pro Asp Phe Gly Pro lie Glu Asp His Leu His Arg Val 
200 205 210 

gat gca ttg gtg gtt act cac gga cac gaa gac cac att ggt get att 
Asp Ala Leu Val Val Thr His Gly His Glu Asp His He Gly Ala He 
215 220 225 

ccc tgg ctg ctg aag ctg cgc aac gat ate cca ate ttg gca tec cgt 
Pro Trp Leu Leu Lys Leu Arg Asn Asp He Pro He Leu Ala Ser Arg 
230 235 240 245 

ttc acc ttg get ctg att gca get aag tgt aag gaa cac cgt cag cgt 
Phe Thr Leu Ala Leu He Ala Ala Lys Cys Lys Glu His Arg Gin Arg 
250 255 260 

ccg aag ctg ate gag gtc aac gag cag tec aat gag gac cgc gga ccg 931 
Pro Lys Leu He Glu Val Asn Glu Gin Ser Asn Glu Asp Arg Gly Pro 
265 270 275 



ttc aac att cgc ttc tgg get gtt aac cac tec ate cca gac tgc ctt 
Phe Asn He Arg Phe Trp Ala Val Asn His Ser He Pro Asp Cys Leu 
280 285 290 

ggt ctt get ate aag act cct get ggt ttg gtc ate cac acc ggt gac 
Gly Leu Ala He Lys Thr Pro Ala Gly Leu Val He His Thr Gly Asp 
295 300 305 

ate aag ctg gat cag act cct cct gat gga cgc cca act 
He Lys Leu Asp Gin Thr Pro Pro Asp Gly Arg Pro Thr 
310 315 320 



691 



739 



787 



835 



883 



979 



1027 



1066 



<210> 66 
<211> 322 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 66 

Met Asn Asp Ser Arg Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly 
15 10 15 

Pro Pro Glu Ala Gly Gin Glu Asn His Leu Asp Thr Pro Val Phe Gin 
20 25 30 

Ala Pro Asp Ala Ser Ser Asn Gin Ser Ala Val Lys Ala Glu Thr Ala 
35 40 45 

Gly Asn Asp Asn Arg Asp Ala Ala Gin Gly Ala Gin Gly Ser Gin Asp 
50 55 60 

Ser Gin Gly Ser Gin Asn Ala Gin Gly Ser Gin Asn Arg Glu Ser Gly 
65 70 75 80 

Asn Asn Asn Arg Asn Arg Ser Asn Asn Asn Arg Arg Gly Gly Arg Gly 
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85 90 95 

Arg Arg Gly Ser Gly Asn Ala Asn Glu Gly Ala Asn Asn Asn Ser Gly 
100 105 HO 

Asn Gin Asn Arg Gin Gly Gly Asn Arg Gly Asn Arg Gly Gly Gly Arg 
115 120 125 

Arg Asn Val Val Lys Ser Met Gin Gly Ala Asp Leu Thr Gin Arg Leu 
130 135 140 

Pro Glu Pro Pro Lys Ala Pro Ala Asn Gly Leu Arg lie Tyr Ala Leu 
145 150 155 160 

Gly Gly He Ser Glu He Gly Arg Asn Met Thr Val Phe Glu Tyr Asn 
165 170 175 

Asn Arg Leu Leu He Val Asp Cys Gly Val Leu Phe Pro Ser Ser Gly 
180 185 190 

Glu Pro Gly Val Asp Leu He Leu Pro Asp Phe Gly Pro He Glu Asp 
195 200 205 

His Leu His Arg Val Asp Ala Leu Val Val Thr His Gly His Glu Asp 
210 215 220 

His He Gly Ala He Pro Trp Leu Leu Lys Leu Arg Asn Asp He Pro 
225 230 235 240 

He Leu Ala Ser Arg Phe Thr Leu Ala Leu He Ala Ala Lys Cys Lys 
245 250 255 

Glu His Arg Gin Arg Pro Lys Leu He Glu Val Asn Glu Gin Ser Asn 
260 265 270 

Glu Asp Arg Gly Pro Phe Asn He Arg Phe Trp Ala Val Asn His Ser 
275 280 285 

He Pro Asp Cys Leu Gly Leu Ala He Lys Thr Pro Ala Gly Leu Val 
290 295 300 

He His Thr Gly Asp He Lys Leu Asp Gin Thr Pro Pro Asp Gly Arg 
305 310 315 320 

Pro Thr 



<210> 67 
<211> 1527 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1504) 
<223> RXC02095 

<400> 67 

ctctcttggt cctctcccca cccattttta agtactcaag acccttccaa cagaaaggat 
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tactccccca acaggctcaa aaatactgaa aggctcacgc atg aaa act gag caa 115 

Met Lys Thr Glu Gin 
1 5 

tec caa aaa gca caa tta gec cct aag aaa gca cct gaa aag cca caa 163 
Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala Pro Glu Lys Pro Gin 
10 15 20 

cgc ate cgc caa ctt att tec gtg gcg tgg cag cga cct tgg etc ace 211 
Arg lie Arg Gin Leu lie Ser Val Ala Trp Gin Arg Pro Trp Leu Thr 
25 30 35 

tea ttc ace gta ate age get tta get gca acg ttg ttt gaa ctt aca 259 
Ser Phe Thr Val lie Ser Ala Leu Ala Ala Thr Leu Phe Glu Leu Thr 
40 45 50 

ctt cct ctt ttg acc ggt ggc gee ate gat ate gcg etc gga aat ace 307 
Leu Pro Leu Leu Thr Gly Gly Ala lie Asp lie Ala Leu Gly Asn Thr 
55 60 65 

gga gat act tta acc act gac ctg ctg gac egg ttc act ccg agt gga 355 
Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg Phe Thr Pro Ser Gly 
70 75 80 85 

tta age gtg ttg acc age gtc att gee ctt ate gtg ctt etc gcg ttg 403 
Leu Ser Val Leu Thr Ser Val lie Ala Leu lie Val Leu Leu Ala Leu 
90 95 100 

ctt cgc tat gee agt caa ttt gga egg cga tac acc gca ggc aag etc 451 
Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr Thr Ala Gly Lys Leu 
105 110 115 

age atg ggg gta cag cat gat gtc egg ctt aaa acg atg cgc tea ttg 499 
Ser Met Gly Val Gin His Asp Val Arg Leu Lys Thr Met Arg Ser Leu 
120 125 130 

cag aac etc gat ggg cca ggt cag gac tct att cgc aca ggc caa gta 547 
Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser lie Arg Thr Gly Gin Val 
135 140 145 

gtc agt egg tec att teg gat ate aac atg gtg caa age ctt gtg gcg 595 
Val Ser Arg Ser lie Ser Asp lie Asn Met Val Gin Ser Leu Val Ala 
150 155 160 165 

atg ttg ccg atg ttg ate gga aat gtg gtc aag ctt gtg etc act ttg 643 
Met Leu Pro Met Leu He Gly Asn Val Val Lys Leu Val Leu Thr Leu 
170 175 180 

gtg ate atg ctg get att tec ccg ccg ctg acc ate ate get gca gtg 691 
Val He Met Leu Ala He Ser Pro Pro Leu Thr He He Ala Ala Val 
185 190 195 

ttg gtg cct ttg ctg ttg tgg gee gtg gec tat teg cga aaa gcg ctt 739 
Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr Ser Arg Lys Ala Leu 
200 205 210 

ttt gcg tec acg tgg teg gee cag caa aag get gcg gat ctg acc act 7 87 
Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala Ala Asp Leu Thr Thr 
215 220 225 



cat gtg gaa gaa act gtc acg ggt ate cgc gtg gtc aag gca ttt gcg 



835 
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His Val Glu Glu Thr Val Thr Gly He Arg Val Val Lys Ala Phe Ala 
230 235 240 245 

cag gaa gac cgc gag acc gac aaa ttg gat etc acc gca cgt gag tta 
Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu Thr Ala Arg Glu Leu 
250 255 260 



883 



ttt gec cag cgc atg cgc act gca cgt ctg acg gca aag ttc ate ccc 931 
Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr Ala Lys Phe He Pro 
265 270 275 

atg gtt gag cag ctt ccg cag ctt get ttg gtg gtc aac att gtt ggc 979 
Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val Val Asn He Val Gly 
280 285 290 

ggt ggc tat ttg gec atg act ggt cac ate acg gtg ggc acg ttt gtg 1027 
Gly Gly Tyr Leu Ala Met Thr Gly His He Thr Val Gly Thr Phe Val 
295 300 305 

gcg ttt tct tec tat etc act age ttg teg gcg gtg get agg tec ctg 
Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala Val Ala Arg Ser Leu 
310 315 320 325 

teg ggc atg etc atg cgc gtg cag ttg gcg ctg tct tct gtg gag cgc 1123 
Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu Ser Ser Val Glu Arg 
330 335 340 

ate ttt gaa gtc att gat ctt cag cct gaa cgc acc gat cct gca cac 
He Phe Glu Val He Asp Leu Gin Pro Glu Arg Thr Asp Pro Ala His 
345 350 355 



1075 



1171 



ccc ctg tea ctt ccc gac act ccc ctg ggt ctg teg ttc aac aac gta 1219 
Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu Ser Phe Asn Asn Val 
360 365 370 

gat ttc cgt ggg att etc aac ggt ttt gag ctg ggt gtt cag gee ggt 1267 
Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu Gly Val Gin Ala Gly 
375 380 385 

gaa acc gtt gtg ttg gtg ggc cct cca ggt tea ggc aag acc atg get 1315 
Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser Gly Lys Thr Met Ala 
390 395 400 405 

gtg cag ctt get gga aac ttt tat caa cca gac age ggc cac ate gec 
Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp Ser Gly His He Ala 
410 415 420 

ttt gat age aac ggc cat cgc act cgc ttc gac gac etc acc cac age 
Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp Asp Leu Thr His Ser 
425 430 435 

gat ate cgc agg aat etc ate gcg gtt ttt gat gag ccg ttc ttg tac 
Asp He Arg Arg Asn Leu He Ala Val Phe Asp Glu Pro Phe Leu Tyr 
440 445 450 

tec tec tec ata ccg cga gaa cat etc gat ggg ttt gga tgt cag 
Ser Ser Ser He Pro Arg Glu His Leu Asp Gly Phe Gly Cys Gin 
455 460 465 

tgatgagcag atcgaacacg cag 1527 



1363 



1411 



1459 



1504 
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<210> 68 
<211> 468 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Lys Thr Glu Gin Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala 
15 10 15 

Pro Glu Lys Pro Gin Arg He Arg Gin Leu He Ser Val Ala Trp Gin 
20 25 30 

Arg Pro Trp Leu Thr Ser Phe Thr Val He Ser Ala Leu Ala Ala Thr 
35 40 45 

Leu Phe Glu Leu Thr Leu Pro Leu Leu Thr Gly Gly Ala He Asp He 
50 55 60 

Ala Leu Gly Asn Thr Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg 
65 70 75 80 

Phe Thr Pro Ser Gly Leu Ser Val Leu Thr Ser Val He Ala Leu He 
85 90 95 

Val Leu Leu Ala Leu Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr 
100 105 HO 

Thr Ala Gly Lys Leu Ser Met Gly Val Gin His Asp Val Arg Leu Lys 
115 120 125 

Thr Met Arg Ser Leu Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser He 
130 135 140 

Arg Thr Gly Gin Val Val Ser Arg Ser He Ser Asp He Asn Met Val 
145 150 155 160 

Gin Ser Leu Val Ala Met Leu Pro Met Leu He Gly Asn Val Val Lys 
165 170 175 

Leu Val Leu Thr Leu Val He Met Leu Ala He Ser Pro Pro Leu Thr 
180 185 190 

He He Ala Ala Val Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr 
195 200 205 

Ser Arg Lys Ala Leu Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala 
210 215 220 

Ala Asp Leu Thr Thr His Val Glu Glu Thr Val Thr Gly He Arg Val 
225 230 235 240 

Val Lys Ala Phe Ala Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu 
245 250 255 

Thr Ala Arg Glu Leu Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr 
260 265 270 

Ala Lys Phe He Pro Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val 
275 280 285 
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Val Asn lie Val Gly 
290 

Val Gly Thr Phe Val 
305 

Val Ala Arg Ser Leu 
325 

Ser Ser Val Glu Arg 
340 

Thr Asp Pro Ala His 
355 

Ser Phe Asn Asn Val 
370 

Gly Val Gin Ala Gly 
385 

Gly Lys Thr Met Ala 
405 

Ser Gly His lie Ala 
420 

Asp Leu Thr His Ser 
435 

Glu Pro Phe Leu Tyr 
450 

Phe Gly Cys Gin 
465 



<210> 69 
<211> 295 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (84) . . (272) 

<223> RXC03185 

<400> 69 

agcgcccaac cgttcagacc agcggtttct ctgaggatgc aaagtccatg atgggtnagg 60 

tcactgagct gtccgaaacc accatg aat gat ctt gca get gaa ggt gaa aac 113 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn 
15 10 

gat cct tac cgc atg gtt cag cag ctg cgc cgc aag etc tct cgc ttc 161 
Asp Pro Tyr Arg Met Val Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe 
15 20 25 

gtc gag cag aag tgg aag cgc cag ccg gtc ate atg cca acc gtc att 209 
Val Glu Gin Lys Trp Lys Arg Gin Pro Val lie Met Pro Thr Val lie 
30 35 40 



Gly Gly Tyr Leu Ala Met Thr Gly His lie Thr 
295 300 

Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala 
310 315 320 

Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu 
330 335 

lie Phe Glu Val lie Asp Leu Gin Pro Glu Arg 
345 350 

Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu 
360 365 

Asp Phe Arg Gly lie Leu Asn Gly Phe Glu Leu 
375 380 

Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser 
390 395 400 

Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp 
410 415 

Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp 
425 430 

Asp lie Arg Arg Asn Leu lie Ala Val Phe Asp 
440 445 

Ser Ser Ser lie Pro Arg Glu His Leu Asp Gly 
455 460 
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ccg atg act gcg gaa acc acg cac ate ggt gac gat gag gtt cgc get 257 
Pro Met Thr Ala Glu Thr Thr His lie Gly Asp Asp Glu Val Arg Ala 
45 50 55 

tea cgc gag tec ctg taaaagcatt tegctttteg acg 295 
Ser Arg Glu Ser Leu 
60 



<210> 70 
<211> 63 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn Asp Pro Tyr Arg Met Val 
15 10 15 

Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe Val Glu Gin Lys Trp Lys 
20 25 30 

Arg Gin Pro Val He Met Pro Thr Val He Pro Met Thr Ala Glu Thr 
35 40 45 

Thr His He Gly Asp Asp Glu Val Arg Ala Ser Arg Glu Ser Leu 
50 55 60 



<210> 71 
<211> 4653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (4630) 

<223> RXN00367 

<400> 71 

atcgaaagta acccttttgt tacttgegtt gcaggtagtg tccctgattt tcttattatc 60 



gaacgattga tagaaacagg attaaagtga ggtatcccgc atg aaa cca caa gga 

Met Lys Pro Gin Gly 
1 5 

etc tac aac cct gcg cat gaa cat gac gee tgc ggt gtg gcg ttt att 
Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys Gly Val Ala Phe He 
10 15 20 

gcg gat ate cac ggt cga ccc age cgc age att gtt gat cgt gca ctt 
Ala Asp He His Gly Arg Pro Ser Arg Ser He Val Asp Arg Ala Leu 
25 30 35 

gag gcg ctt cgc aac att gac cac cga ggt gee gee ggt gca gag aag 
Glu Ala Leu Arg Asn He Asp His Arg Gly Ala Ala Gly Ala Glu Lys 
40 45 50 

aac act ggc gat ggt gcg ggc ate etc atg cag att ccg gac ggc ttt 
Asn Thr Gly Asp Gly Ala Gly He Leu Met Gin He Pro Asp Gly Phe 
55 60 65 



115 



163 



211 



259 



307 
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tat cgt gaa gta tct ggc att gag ctt cct gag gca ggg gag tat gcc 3 55 
Tyr Arg Glu Val Ser Gly He Glu Leu Pro Glu Ala Gly Glu Tyr Ala 
70 75 80 85 

act ggt att gcg ttc ttg cct cgc ggt cgc atg gcg atg atg gat get 403 
Thr Gly He Ala Phe Leu Pro Arg Gly Arg Met Ala Met Met Asp Ala 
90 95 100 

cag aag gaa att gag cgc ate gca aag caa gaa ggt gcc gat gtg ctt 451 
Gin Lys Glu He Glu Arg He Ala Lys Gin Glu Gly Ala Asp Val Leu 
105 110 115 

ggt tgg cgc atg gtt cct ttt gat tct cgt gat ttg ggt tec atg get 499 
Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp Leu Gly Ser Met Ala 
120 125 130 

gag gag gcg atg cct agt ttc gcg cag att ttc ctt act gtg cct gga 547 
Glu Glu Ala Met Pro Ser Phe Ala Gin He Phe Leu Thr Val Pro Gly 
135 140 145 

aaa tct ggt gaa gat ctt gac cgt gtg atg ttc ttt ate cgt aag cgt 595 
Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe Phe He Arg Lys Arg 
150 155 160 165 

tgt gag cgt gag ctg ggc acc acc aat ggt cgc gat acg gtg tat ttc 643 
Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg Asp Thr Val Tyr Phe 
170 175 180 

ccg teg eta tct tea cgc acc ate att tac aaa ggc atg ttg acc act 691 
Pro Ser Leu Ser Ser Arg Thr He He Tyr Lys Gly Met Leu Thr Thr 
185 190 195 

ctg cag ctt gag ggc ttc ttt gag gat ctg ggt gat get cgc ctg gag 73 9 
Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly Asp Ala Arg Leu Glu 
200 205 210 

teg gcc att get att gtg cac teg cgt ttc tec acg aac act ttc cca 787 
Ser Ala He Ala He Val His Ser Arg Phe Ser Thr Asn Thr Phe Pro 
215 220 225 

age tgg ccg ctg gcg cac ccg tac cgt ttc gtt gcc cac aac ggt gag 83 5 
Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val Ala His Asn Gly Glu 
230 235 240 245 

ate aac act gtg cgt ggc aat gaa aac tgg atg cgc gcc cgc gag gcg 8 83 
He Asn Thr Val Arg Gly Asn Glu Asn Trp Met Arg Ala Arg Glu Ala 
250 255 260 

ctt ate aaa aac gac aag ctg ggc aat ttg age age gtg ctg cct ate 931 
Leu He Lys Asn Asp Lys Leu Gly Asn Leu Ser Ser Val Leu Pro He 
265 270 275 

tgc acc ccg gag ggc teg gat acc gcg cgt ttc gac gag get ttg gag 979 
Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe Asp Glu Ala Leu Glu 
280 285 290 

ctt ttg cac ctg ggc gga tac tea ctt ccg cat get gtt gcg atg atg 1027 
Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His Ala Val Ala Met Met 
295 300 305 
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atc cct cag gcg tgg gaa cac aac aag acg ctg age cct gag ctg cgt 1075 

lie Pro Gin Ala Trp Glu His Asn Lys Thr Leu Ser Pro Glu Leu Arg 

310 315 320 325 

gat ttc tac gaa tac cac tct tgt ctg atg gag cca tgg gat ggt cct 1123 

Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu Pro Trp Asp Gly Pro 
330 335 340 

gca gcg ctg gca ttt act gac ggt cgt ttt gtg ggt gec gtg ctg gac 1171 

Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val Gly Ala Val Leu Asp 
345 350 355 

cgt aat ggc ctg cga cct ggg cga ate acc att act gat teg ggt ttg 1219 

Arg Asn Gly Leu Arg Pro Gly Arg lie Thr lie Thr Asp Ser Gly Leu 
360 365 370 

gtt gtg atg get tct gaa teg gga gtg ttg gac ttg agg gag gag age 1267 

Val Val Met Ala Ser Glu Ser Gly Val Leu Asp Leu Arg Glu Glu Ser 
375 380 385 

gtc gta aag cgt act cgc gta cag cct gga cgc atg ttc ctt gtt gac 1315 

Val Val Lys Arg Thr Arg Val Gin Pro Gly Arg Met Phe Leu Val Asp 

390 395 400 405 

act gec gag ggc cgc ate gtt gaa gac gag gaa ate aag cag aaa tta 13 63 

Thr Ala Glu Gly Arg He Val Glu Asp Glu Glu He Lys Gin Lys Leu 
410 415 420 

age gaa gcg cag cca tat ggt gag tgg att cgc gat aat ttt gtg cat 1411 

Ser Glu Ala Gin Pro Tyr Gly Glu Trp He Arg Asp Asn Phe Val His 
425 430 435 

ctg gat cgt ctg cct cag aca cgc tac aac tac atg gcg cac tct cgt 1459 

Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr Met Ala His Ser Arg 
440 445 450 

get gtg ttg cgt cag cgt gtt ttc gga ate act gaa gaa gat gtg gat 1507 

Ala Val Leu Arg Gin Arg Val Phe Gly He Thr Glu Glu Asp Val Asp 
455 460 465 

ttg ttg ctg ctg ccg atg gec cgc cag ggt get gag gcg att ggt tec 1555 

Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala Glu Ala He Gly Ser 

470 475 480 485 

atg ggt teg gat acg cca att gcg gcg eta tec cag cga cca cgc atg 1603 

Met Gly Ser Asp Thr Pro He Ala Ala Leu Ser Gin Arg Pro Arg Met 
490 495 500 

ctt tat gat ttc ttc gcg cag cgc ttt get cag gtg aca aac cca ccg 1651 

Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin Val Thr Asn Pro Pro 
505 510 515 

ttg gac tct ate cgc gaa aag cct gtg acc age atg ttc act ttg ttg 1699 

Leu Asp Ser He Arg Glu Lys Pro Val Thr Ser Met Phe Thr Leu Leu 
520 525 530 

ggt gcg cag tct gac gtg etc aat ccg ggt cct gat gcg gcg cga cgt 1747 

Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro Asp Ala Ala Arg Arg 
535 540 545 

ate cgt ttg gaa teg ccg ate att gat aac cat gag ctg gec acc ttg 1795 
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Ile Arg Leu Glu Ser Pro lie lie Asp Asn His Glu Leu Ala Thr Leu 
550 555 560 565 

ate aat gee aac gcg cat ggt gag tgg gat tec ttt ggt get get gta 1843 
lie Asn Ala Asn Ala His Gly Glu Trp Asp Ser Phe Gly Ala Ala Val 
570 575 580 

att tct ggt ttg tac cca gtg get cac cat ggt gec ggc atg aag get 1891 
lie Ser Gly Leu Tyr Pro Val Ala His His Gly Ala Gly Met Lys Ala 
585 590 595 

gcg att get cgt gtg cgc cgc gag gtt tct gaa gca ate cgc aat ggc 193 9 
Ala lie Ala Arg Val Arg Arg Glu Val Ser Glu Ala lie Arg Asn Gly 
600 605 610 

aag acg ttg ate gtg ctg teg gat cgt gaa tct gat gag cgc atg gca 1987 
Lys Thr Leu lie Val Leu Ser Asp Arg Glu Ser Asp Glu Arg Met Ala 
615 620 625 

cct ate cct gcg ctg ctg ctg act tec get gtg cat cag tac ttg gtg 203 5 
Pro lie Pro Ala Leu Leu Leu Thr Ser Ala Val His Gin Tyr Leu Val 
630 635 640 645 

cag caa cgt acc cgt ace cag tgc tec ctg gtg gtg gaa tec ggc gat 2083 
Gin Gin Arg Thr Arg Thr Gin Cys Ser Leu Val Val Glu Ser Gly Asp 
650 655 660 

gec cgc gag gtt cat cac ctg gcg atg etc att ggt ttt ggt gee gat 2131 
Ala Arg Glu Val His His Leu Ala Met Leu lie Gly Phe Gly Ala Asp 
665 670 675 

gcg ate aac ccg tac atg gca ttt gaa acc ate gat gag ctg cgc atg 2179 
Ala lie Asn Pro Tyr Met Ala Phe Glu Thr lie Asp Glu Leu Arg Met 
680 685 690 

aag ggt cag ttg ggt gat ctt tct ttg gat gag gca tec cga aac tac 22 27 
Lys Gly Gin Leu Gly Asp Leu Ser Leu Asp Glu Ala Ser Arg Asn Tyr 
695 700 705 

ate aag gca gec acc act ggt gtg ctg aag gtg atg tec aag atg ggc 227 5 
lie Lys Ala Ala Thr Thr Gly Val Leu Lys Val Met Ser Lys Met Gly 
710 715 720 725 

att gca acg gtg tct teg tac cgt ggc gcg cag ctt gee gat gtc act 2323 
lie Ala Thr Val Ser Ser Tyr Arg Gly Ala Gin Leu Ala Asp Val Thr 
730 735 740 

ggt ctg cac cag gat etc ctg gac aac tac ttc ggt ggt att get tea 23 71 
Gly Leu His Gin Asp Leu Leu Asp Asn Tyr Phe Gly Gly lie Ala Ser 
745 750 755 

cca att tct ggc ate ggt ctg gat gaa gtt gca get gac gta gaa get 2419 
Pro lie Ser Gly lie Gly Leu Asp Glu Val Ala Ala Asp Val Glu Ala 
760 765 770 

cgt cac cgc age gca ttt ttg cca cgc cct gaa gag cac get cac cgt 2467 
Arg His Arg Ser Ala Phe Leu Pro Arg Pro Glu Glu His Ala His Arg 
775 780 785 

gaa ttg gat ttg ggt ggt gaa tac aag tgg cgc cgc gaa ggt gaa tac 2 515 
Glu Leu Asp Leu Gly Gly Glu Tyr Lys Trp Arg Arg Glu Gly Glu Tyr 
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790 795 800 805 

cac ctg ttc aac cca gaa acc ate ttc aag ctg cag cat gca acg cgt 2563 
His Leu Phe Asn Pro Glu Thr lie Phe Lys Leu Gin His Ala Thr Arg 
810 815 820 

tct ggc age tac gag att ttc aag gat tac acc cgc aag gtt gat gat 2611 
Ser Gly Ser Tyr Glu lie Phe Lys Asp Tyr Thr Arg Lys Val Asp Asp 
825 830 835 

caa tec act cgc ttg ggt act att cgt gga ctg ttt gag ttc age acg 2659 
Gin Ser Thr Arg Leu Gly Thr lie Arg Gly Leu Phe Glu Phe Ser Thr 
840 845 850 

gac cgc aag cca att teg gtg tct gag gtg gag ccg gtc agt gag ate 27 07 
Asp Arg Lys Pro lie Ser Val Ser Glu Val Glu Pro Val Ser Glu lie 
855 860 865 

gtg aag cgt ttc tec act ggt gcg atg tct tat ggc teg att tct get 2755 
Val Lys Arg Phe Ser Thr Gly Ala Met Ser Tyr Gly Ser lie Ser Ala 
870 875 880 885 

gaa gec cat gag gtc ttg gee ate gec atg aac cga ctg ggc ggt atg 2 8 03 
Glu Ala His Glu Val Leu Ala He Ala Met Asn Arg Leu Gly Gly Met 
890 895 900 

tec aac tec ggc gaa ggt ggc gag gac gee cgc cga ttt gat gtg gaa 2 8 51 
Ser Asn Ser Gly Glu Gly Gly Glu Asp Ala Arg Arg Phe Asp Val Glu 
905 910 915 

ccc aac ggt gac tgg aag cgc tct gec att aag cag gtg gec teg gga 2 8 99 
Pro Asn Gly Asp Trp Lys Arg Ser Ala He Lys Gin Val Ala Ser Gly 
920 925 930 

cgt ttc ggc gtg acc age cac tac ttg aac aac tgc acc gat att cag 2947 
Arg Phe Gly Val Thr Ser His Tyr Leu Asn Asn Cys Thr Asp He Gin 
935 940 945 

ate aag atg gca cag ggc gca aag ccc ggt gaa ggt ggc cag ctg cca 2995 
He Lys Met Ala Gin Gly Ala Lys Pro Gly Glu Gly Gly Gin Leu Pro 
950 955 960 965 

cca aac aag gtg tac cca tgg gtt gca gaa gtc cgc ate acc acc cca 3 043 
Pro Asn Lys Val Tyr Pro Trp Val Ala Glu Val Arg He Thr Thr Pro 
970 975 980 

ggc gtt ggt ctg att tec cct cca cca cac cac gat att tac tec att 3091 
Gly Val Gly Leu He Ser Pro Pro Pro His His Asp He Tyr Ser He 
985 990 995 

gag gat ctg get cag ctg ate cac gac ctg aag aac get aac cca cgc 3139 
Glu Asp Leu Ala Gin Leu He His Asp Leu Lys Asn Ala Asn Pro Arg 
1000 1005 1010 

gca cga ate cac gtg aag eta gtg gca gaa caa ggc gtg ggc acc gtt 3187 
Ala Arg He His Val Lys Leu Val Ala Glu Gin Gly Val Gly Thr Val 
1015 1020 1025 



gec gca ggt gtg tec aaa gca cac get gat gtg gtg ctt att tec ggc 323 5 
Ala Ala Gly Val Ser Lys Ala His Ala Asp Val Val Leu He Ser Gly 
1030 1035 1040 1045 
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cac gat ggc gga act ggc gca tct cct ttg acc tec ctg aag cat gec 32 83 
His Asp Gly Gly Thr Gly Ala Ser Pro Leu Thr Ser Leu Lys His Ala 
1050 1055 1060 

g^t ggt cca tgg gag ttg ggc ttg get gaa acc cag caa acg ttg ctg 33 31 
Gly Gly Pro Trp Glu Leu Gly Leu Ala Glu Thr Gin Gin Thr Leu Leu 
1065 1070 1075 

etc aac ggc ctg cgc gat cgt att cgc gtg cag tgc gat ggt cag ctg 3379 
Leu Asn Gly Leu Arg Asp Arg lie Arg Val Gin Cys Asp Gly Gin Leu 
1080 1085 1090 

aaa act ggc cga gac gtg gtt ate gca get ctt etc ggt gec gaa gaa 3 427 
Lys Thr Gly Arg Asp Val Val lie Ala Ala Leu Leu Gly Ala Glu Glu 
1095 1100 1105 

ttc ggt ttt gec acc gca ccg ctg gtg gtt gaa ggc tgc ate atg atg 3 47 5 
Phe Gly Phe Ala Thr Ala Pro Leu Val Val Glu Gly Cys lie Met Met 
1110 1115 1120 1125 

cgc gtc tgc cac ctg gac acc tgc ccg gtg ggt ate get acc cag aac 3 523 
Arg Val Cys His Leu Asp Thr Cys Pro Val Gly lie Ala Thr Gin Asn 
1130 1135 1140 

ccg gat ttg cgt tec aag ttc acc ggc aag get gaa cac gtg gtc aac 3571 
Pro Asp Leu Arg Ser Lys Phe Thr Gly Lys Ala Glu His Val Val Asn 
1145 1150 1155 

ttc ttc acc ttc ate gee cag gaa gtc cgt gag tac ttg gca cag ctt 3 619 
Phe Phe Thr Phe lie Ala Gin Glu Val Arg Glu Tyr Leu Ala Gin Leu 
1160 1165 1170 

ggt ttc cgc tct att gat gaa gec gtc gga caa gee cag gtg ctg cgc 3 667 
Gly Phe Arg Ser lie Asp Glu Ala Val Gly Gin Ala Gin Val Leu Arg 
1175 1180 1185 

aag cgt tec gga ate cca get gat tec cgc gca gca cac ctg gat ttg 3715 
Lys Arg Ser Gly lie Pro Ala Asp Ser Arg Ala Ala His Leu Asp Leu 
1190 1195 1200 1205 

age cca att ttc cat cgc cca gaa act cca cac ttc cca act cag gat 3763 
Ser Pro lie Phe His Arg Pro Glu Thr Pro His Phe Pro Thr Gin Asp 
1210 1215 1220 

gtg cgt tgc acc aag acc cag gaa cac age eta gaa aaa gec ctg gac 3 811 
Val Arg Cys Thr Lys Thr Gin Glu His Ser Leu Glu Lys Ala Leu Asp 
1225 1230 1235 

aac gca ttt att gat aag get teg gac acg ate acc cgt gee gca gcg 3 8 59 
Asn Ala Phe lie Asp Lys Ala Ser Asp Thr lie Thr Arg Ala Ala Ala 
1240 1245 1250 

ggt gtg gaa acc age att gtt att gat age tec ate age aac gtc aac 3 9 07 
Gly Val Glu Thr Ser lie Val lie Asp Ser Ser lie Ser Asn Val Asn 
1255 1260 1265 



cgt tea gtt ggc acg atg ctg ggt tct gca gtc age cgc gtg get ggt 3 955 
Arg Ser Val Gly Thr Met Leu Gly Ser Ala Val Ser Arg Val Ala Gly 
1270 1275 1280 1285 
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gcc caa ggt ttg cca gac ggc acc ate acc ttg aat ctt caa ggc tgc 40 03 
Ala Gin Gly Leu Pro Asp Gly Thr lie Thr Leu Asn Leu Gin Gly Cys 
1290 1295 1300 

gec ggt aac tec ttt ggc gcg ttc ate cca cga ggc ate acc ate aac 4051 
Ala Gly Asn Ser Phe Gly Ala Phe lie Pro Arg Gly lie Thr lie Asn 
1305 1310 1315 

etc acc ggc gat gee aat gac ttt gtg ggc aag gga tta tct ggc gga 4099 
Leu Thr Gly Asp Ala Asn Asp Phe Val Gly Lys Gly Leu Ser Gly Gly 
1320 1325 1330 

aag att gtg ate aag cct tec get cag get ccg aag cag ctg aag aac 4147 
Lys lie Val lie Lys Pro Ser Ala Gin Ala Pro Lys Gin Leu Lys Asn 
1335 1340 1345 

aat cca aat ate att gee gga aac gtg ctt gga tac ggc gca acc agt 4195 
Asn Pro Asn He He Ala Gly Asn Val Leu Gly Tyr Gly Ala Thr Ser 
1350 1355 1360 1365 

ggt gaa ttg ttc att cgt ggc cag gte ggc gaa cgt ttc tgc gtc cgt 4243 
Gly Glu Leu Phe He Arg Gly Gin Val Gly Glu Arg Phe Cys Val Arg 
1370 1375 1380 

aac tct ggc gec acc gca gtg gtt gaa ggt ate gga aac cac ggt tgt 4291 
Asn Ser Gly Ala Thr Ala Val Val Glu Gly He Gly Asn His Gly Cys 
1385 1390 1395 

gag tac atg act ggc ggc cga gtc ctg gtt ttg ggc ccg gtt ggt gag 43 3 9 
Glu Tyr Met Thr Gly Gly Arg Val Leu Val Leu Gly Pro Val Gly Glu 
1400 1405 1410 

aac ttt ggt gee ggc atg tct ggt ggc att gca tac ctg get aat tec 43 87 
Asn Phe Gly Ala Gly Met Ser Gly Gly He Ala Tyr Leu Ala Asn Ser 
1415 1420 1425 

ccg gac eta aac cag aag ate aat ggc gaa ttg gtg gat gtt gtt cca 443 5 
Pro Asp Leu Asn Gin Lys He Asn Gly Glu Leu Val Asp Val Val Pro 
1430 1435 1440 1445 

ctg age get gac gat ctg acg tgg get gat gag etc att get cgc cac 4483 
Leu Ser Ala Asp Asp Leu Thr Trp Ala Asp Glu Leu He Ala Arg His 
1450 1455 1460 

cgc gaa etc acc gga tec gag acc aag ctg cgt gca caa gat ttg gtg 4531 
Arg Glu Leu Thr Gly Ser Glu Thr Lys Leu Arg Ala Gin Asp Leu Val 
1465 1470 1475 

aaa ate atg ccg cgc gat ttc caa aaa gta etc aac ate ate gaa acg 457 9 
Lys He Met Pro Arg Asp Phe Gin Lys Val Leu Asn He He Glu Thr 
1480 1485 1490 

gee cac get gag ggc caa gac cca gca ate aag ate atg gag gca gtg 4627 
Ala His Ala Glu Gly Gin Asp Pro Ala He Lys He Met Glu Ala Val 
1495 1500 1505 



age taatggccga cccacaagga ttc 

Ser 

1510 



4653 
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<210> 72 
<211> 1510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Met Lys Pro Gin Gly Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys 
15 10 15 

Gly Val Ala Phe lie Ala Asp lie His Gly Arg Pro Ser Arg Ser lie 
20 25 30 

Val Asp Arg Ala Leu Glu Ala Leu Arg Asn lie Asp His Arg Gly Ala 
35 40 45 

Ala Gly Ala Glu Lys Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin 
50 55 60 

lie Pro Asp Gly Phe Tyr Arg Glu Val Ser Gly lie Glu Leu Pro Glu 
65 70 75 80 

Ala Gly Glu Tyr Ala Thr Gly lie Ala Phe Leu Pro Arg Gly Arg Met 
85 90 95 

Ala Met Met Asp Ala Gin Lys Glu He Glu Arg He Ala Lys Gin Glu 
100 105 110 

Gly Ala Asp Val Leu Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp 
115 120 125 

Leu Gly Ser Met Ala Glu Glu Ala Met Pro Ser Phe Ala Gin He Phe 
130 135 140 

Leu Thr Val Pro Gly Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe 
145 150 155 160 

Phe He Arg Lys Arg Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg 
165 170 175 

Asp Thr Val Tyr Phe Pro Ser Leu Ser Ser Arg Thr He He Tyr Lys 
180 185 190 

Gly Met Leu Thr Thr Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly 
195 200 205 

Asp Ala Arg Leu Glu Ser Ala He Ala He Val His Ser Arg Phe Ser 
210 215 220 

Thr Asn Thr Phe Pro Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val 
225 230 235 240 

Ala His Asn Gly Glu lie Asn Thr Val Arg Gly Asn Glu Asn Trp Met 
245 250 255 

Arg Ala Arg Glu Ala Leu He Lys Asn Asp Lys Leu Gly Asn Leu Ser 
260 265 270 

Ser Val Leu Pro He Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe 
275 280 285 



Asp Glu Ala Leu Glu Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His 
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290 295 300 

Ala Val Ala Met Met lie Pro Gin Ala Trp Glu His Asn Lys Thr Leu 
305 310 315 320 

Ser Pro Glu Leu Arg Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu 
325 330 335 

Pro Trp Asp Gly Pro Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val 
340 345 350 

Gly Ala Val Leu Asp Arg Asn Gly Leu Arg Pro Gly Arg lie Thr lie 
355 360 365 

Thr Asp Ser Gly Leu Val Val Met Ala Ser Glu Ser Gly Val Leu Asp 
370 375 380 

Leu Arg Glu Glu Ser Val Val Lys Arg Thr Arg Val Gin Pro Gly Arg 
385 390 395 400 

Met Phe Leu Val Asp Thr Ala Glu Gly Arg lie Val Glu Asp Glu Glu 
405 410 415 

lie Lys Gin Lys Leu Ser Glu Ala Gin Pro Tyr Gly Glu Trp He Arg 
420 425 430 

Asp Asn Phe Val His Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr 
435 440 445 

Met Ala His Ser Arg Ala Val Leu Arg Gin Arg Val Phe Gly He Thr 
450 455 460 

Glu Glu Asp Val Asp Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala 
465 470 475 480 

Glu Ala He Gly Ser Met Gly Ser Asp Thr Pro He Ala Ala Leu Ser 
485 490 495 

Gin Arg Pro Arg Met Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin 
500 505 510 

Val Thr Asn Pro Pro Leu Asp Ser He Arg Glu Lys Pro Val Thr Ser 
515 520 525 

Met Phe Thr Leu Leu Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro 
530 535 540 

Asp Ala Ala Arg Arg He Arg Leu Glu Ser Pro He He Asp Asn His 
545 550 555 560 

Glu Leu Ala Thr Leu He Asn Ala Asn Ala His Gly Glu Trp Asp Ser 
565 570 575 

Phe Gly Ala Ala Val He Ser Gly Leu Tyr Pro Val Ala His His Gly 
580 585 590 

Ala Gly Met Lys Ala Ala He Ala Arg Val Arg Arg Glu Val Ser Glu 
595 600 605 

Ala He Arg Asn Gly Lys Thr Leu He Val Leu Ser Asp Arg Glu Ser 
610 615 620 
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Asp Glu Arg Met 
625 

His Gin Tyr Leu 



Val Glu Ser Gly 
660 

Gly Phe Gly Ala 
675 

Asp Glu Leu Arg 
690 

Ala Ser Arg Asn 
705 

Met Ser Lys Met 



Leu Ala Asp Val 
740 

Gly Gly lie Ala 
755 

Ala Asp Val Glu 
770 

Glu His Ala His 
785 

Arg Glu Gly Glu 



Gin His Ala Thr 
820 

Arg Lys Val Asp 
835 

Phe Glu Phe Ser 
850 

Pro Val Ser Glu 
865 

Gly Ser lie Ser 



Arg Leu Gly Gly 
900 

Arg Phe Asp Val 
915 

Gin Val Ala Ser 
930 



Ala Pro lie Pro 
630 

Val Gin Gin Arg 
645 

Asp Ala Arg Glu 



Asp Ala lie Asn 
680 

Met Lys Gly Gin 
695 

Tyr lie Lys Ala 
710 

Gly lie Ala Thr 
725 

Thr Gly Leu His 



Ser Pro lie Ser 
760 

Ala Arg His Arg 
775 

Arg Glu Leu Asp 
790 

Tyr His Leu Phe 
805 

Arg Ser Gly Ser 



Asp Gin Ser Thr 
840 

Thr Asp Arg Lys 
855 

lie Val Lys Arg 
870 

Ala Glu Ala His 
885 

Met Ser Asn Ser 



Glu Pro Asn Gly 
920 

Gly Arg Phe Gly 
935 



Ala Leu Leu Leu 
635 

Thr Arg Thr Gin 
650 

Val His His Leu 
665 

Pro Tyr Met Ala 



Leu Gly Asp Leu 
700 

Ala Thr Thr Gly 
715 

Val Ser Ser Tyr 
730 

Gin Asp Leu Leu 
745 

Gly lie Gly Leu 



Ser Ala Phe Leu 
780 

Leu Gly Gly Glu 
795 

Asn Pro Glu Thr 
810 

Tyr Glu lie Phe 

825 

Arg Leu Gly Thr 



Pro lie Ser Val 
860 

Phe Ser Thr Gly 
875 

Glu Val Leu Ala 
890 

Gly Glu Gly Gly 
905 

Asp Trp Lys Arg 



Val Thr Ser His 
940 



Thr Ser Ala Val 
640 

Cys Ser Leu Val 
655 

Ala Met Leu lie 
670 

Phe Glu Thr lie 
685 

Ser Leu Asp Glu 



Val Leu Lys Val 
720 

Arg Gly Ala Gin 
735 

Asp Asn Tyr Phe 
750 

Asp Glu Val Ala 
765 

Pro Arg Pro Glu 



Tyr Lys Trp Arg 
800 

lie Phe Lys Leu 
815 

Lys Asp Tyr Thr 
830 

lie Arg Gly Leu 
845 

Ser Glu Val Glu 



Ala Met Ser Tyr 
880 

lie Ala Met Asn 
895 

Glu Asp Ala Arg 
910 

Ser Ala lie Lys 
925 

Tyr Leu Asn Asn 



BGI-121CP 



-108- 



Cys Thr Asp lie Gin lie Lys Met Ala Gin Gly Ala Lys Pro Gly Glu 
945 950 955 960 

Gly Gly Gin Leu Pro Pro Asn Lys Val Tyr Pro Trp Val Ala Glu Val 
965 970 975 

Arg lie Thr Thr Pro Gly Val Gly Leu lie Ser Pro Pro Pro His His 
980 985 990 

Asp lie Tyr Ser lie Glu Asp Leu Ala Gin Leu lie His Asp Leu Lys 
995 1000 1005 

Asn Ala Asn Pro Arg Ala Arg lie His Val Lys Leu Val Ala Glu Gin 
1010 1015 1020 

Gly Val Gly Thr Val Ala Ala Gly Val Ser Lys Ala His Ala Asp Val 
1025 1030 1035 1040 

Val Leu lie Ser Gly His Asp Gly Gly Thr Gly Ala Ser Pro Leu Thr 
1045 1050 1055 

Ser Leu Lys His Ala Gly Gly Pro Trp Glu Leu Gly Leu Ala Glu Thr 
1060 1065 1070 

Gin Gin Thr Leu Leu Leu Asn Gly Leu Arg Asp Arg lie Arg Val Gin 
1075 1080 1085 

Cys Asp Gly Gin Leu Lys Thr Gly Arg Asp Val Val He Ala Ala Leu 
1090 1095 1100 

Leu Gly Ala Glu Glu Phe Gly Phe Ala Thr Ala Pro Leu Val Val Glu 
1105 1110 1115 1120 

Gly Cys He Met Met Arg Val Cys His Leu Asp Thr Cys Pro Val Gly 
1125 1130 1135 

He Ala Thr Gin Asn Pro Asp Leu Arg Ser Lys Phe Thr Gly Lys Ala 
1140 1145 1150 

Glu His Val Val Asn Phe Phe Thr Phe He Ala Gin Glu Val Arg Glu 
1155 1160 1165 

Tyr Leu Ala Gin Leu Gly Phe Arg Ser lie Asp Glu Ala Val Gly Gin 
1170 1175 1180 

Ala Gin Val Leu Arg Lys Arg Ser Gly He Pro Ala Asp Ser Arg Ala 
1185 1190 1195 1200 

Ala His Leu Asp Leu Ser Pro He Phe His Arg Pro Glu Thr Pro His 
1205 1210 1215 

Phe Pro Thr Gin Asp Val Arg Cys Thr Lys Thr Gin Glu His Ser Leu 
1220 1225 1230 

Glu Lys Ala Leu Asp Asn Ala Phe lie Asp Lys Ala Ser Asp Thr He 
1235 1240 1245 

Thr Arg Ala Ala Ala Gly Val Glu Thr Ser He Val lie Asp Ser Ser 
1250 1255 1260 



He Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly Ser Ala Val 
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1265 1270 1275 1280 

Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr lie Thr Leu 
1285 1290 1295 

Asn Leu Gin Gly Cys Ala Gly Asn Ser Phe Gly Ala Phe lie Pro Arg 
1300 1305 1310 

Gly lie Thr lie Asn Leu Thr Gly Asp Ala Asn Asp Phe Val Gly Lys 
1315 1320 1325 

Gly Leu Ser Gly Gly Lys lie Val He Lys Pro Ser Ala Gin Ala Pro 
1330 1335 1340 

Lys Gin Leu Lys Asn Asn Pro Asn lie lie Ala Gly Asn Val Leu Gly 
1345 1350 1355 1360 

Tyr Gly Ala Thr Ser Gly Glu Leu Phe lie Arg Gly Gin Val Gly Glu 
1365 1370 1375 

Arg Phe Cys Val Arg Asn Ser Gly Ala Thr Ala Val Val Glu Gly lie 
1380 1385 1390 

Gly Asn His Gly Cys Glu Tyr Met Thr Gly Gly Arg Val Leu Val Leu 
1395 1400 1405 

Gly Pro Val Gly Glu Asn Phe Gly Ala Gly Met Ser Gly Gly lie Ala 
1410 1415 1420 

Tyr Leu Ala Asn Ser Pro Asp Leu Asn Gin Lys lie Asn Gly Glu Leu 
1425 1430 1435 1440 

Val Asp Val Val Pro Leu Ser Ala Asp Asp Leu Thr Trp Ala Asp Glu 
1445 1450 1455 

Leu lie Ala Arg His Arg Glu Leu Thr Gly Ser Glu Thr Lys Leu Arg 
1460 1465 1470 

Ala Gin Asp Leu Val Lys lie Met Pro Arg Asp Phe Gin Lys Val Leu 
1475 1480 1485 

Asn lie lie Glu Thr Ala His Ala Glu Gly Gin Asp Pro Ala lie Lys 
1490 1495 1500 

lie Met Glu Ala Val Ser 
1505 1510 



<210> 73 
<211> 1906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1906) 
<223> FRXA00007 

<400> 73 

atcgaaagta acccttttgt tacttgcgtt gcaggtagtg tccctgattt tcttattatc 60 
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gaacgattga tagaaacagg attaaagtga ggtatcccgc atg aaa cca caa gga 115 

Met Lys Pro Gin Gly 
1 5 

etc tac aac cct gcg cat gaa cat gac gec tgc ggt gtg gcg ttt att 163 
Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys Gly Val Ala Phe lie 
10 15 20 

gcg gat ate cac ggt cga ccc age cgc age att gtt gat cgt gca ctt 211 
Ala Asp lie His Gly Arg Pro Ser Arg Ser lie Val Asp Arg Ala Leu 
25 30 35 

gag gcg ctt cgc aac att gac cac cga ggt gec gec ggt gca gag aag 259 
Glu Ala Leu Arg Asn lie Asp His Arg Gly Ala Ala Gly Ala Glu Lys 
40 45 50 

aac act ggc gat ggt gcg ggc ate etc atg cag att ccg gac ggc ttt 3 07 
Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin He Pro Asp Gly Phe 
55 60 65 

tat cgt gaa gta tct ggc att gag ctt cct gag gca ggg gag tat gec 355 
Tyr Arg Glu Val Ser Gly He Glu Leu Pro Glu Ala Gly Glu Tyr Ala 
70 75 80 85 

act ggt att gcg ttc ttg cct cgc ggt cgc atg gcg atg atg gat get 403 
Thr Gly He Ala Phe Leu Pro Arg Gly Arg Met Ala Met Met Asp Ala 
90 95 100 

cag aag gaa att gag cgc ate gca aag caa gaa ggt gec gat gtg ctt 451 
Gin Lys Glu He Glu Arg He Ala Lys Gin Glu Gly Ala Asp Val Leu 
105 110 115 

ggt tgg cgc atg gtt cct ttt gat tct cgt gat ttg ggt tec atg get 499 
Gly Trp Arg Met Val Pro Phe Asp Ser Arg Asp Leu Gly Ser Met Ala 
120 125 130 

gag gag gcg atg cct agt ttc gcg cag att ttc ctt act gtg cct gga 547 
Glu Glu Ala Met Pro Ser Phe Ala Gin He Phe Leu Thr Val Pro Gly 
135 140 145 

aaa tct ggt gaa gat ctt gac cgt gtg atg ttc ttt ate cgt aag cgt 595 
Lys Ser Gly Glu Asp Leu Asp Arg Val Met Phe Phe He Arg Lys Arg 
150 155 160 165 

tgt gag cgt gag ctg ggc acc acc aat ggt cgc gat acg gtg tat ttc 643 
Cys Glu Arg Glu Leu Gly Thr Thr Asn Gly Arg Asp Thr Val Tyr Phe 
170 175 180 

ccg teg eta tct tea cgc acc ate att tac aaa ggc atg ttg acc act 691 
Pro Ser Leu Ser Ser Arg Thr He He Tyr Lys Gly Met Leu Thr Thr 
185 190 195 

ctg cag ctt gag ggc ttc ttt gag gat ctg ggt gat get cgc ctg gag 739 
Leu Gin Leu Glu Gly Phe Phe Glu Asp Leu Gly Asp Ala Arg Leu Glu 
200 205 210 

teg gec att get att gtg cac teg cgt ttc tec acg aac act ttc cca 787 
Ser Ala He Ala He Val His Ser Arg Phe Ser Thr Asn Thr Phe Pro 
215 220 225 



age tgg ccg ctg gcg cac ccg tac cgt ttc gtt gee cac aac ggt gag 



835 
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Ser Trp Pro Leu Ala His Pro Tyr Arg Phe Val Ala His Asn Gly Glu 
230 235 240 245 

ate aac act gtg cgt ggc aat gaa aac tgg atg cgc gec cgc gag gcg 883 
lie Asn Thr Val Arg Gly Asn Glu Asn Trp Met Arg Ala Arg Glu Ala 
250 255 260 

ctt ate aaa aac gac aag ctg ggc aat ttg age age gtg ctg cct ate 931 
Leu lie Lys Asn Asp Lys Leu Gly Asn Leu Ser Ser Val Leu Pro lie 
265 270 275 

tgc acc ccg gag ggc teg gat ace gcg cgt ttc gac gag get ttg gag 97 9 
Cys Thr Pro Glu Gly Ser Asp Thr Ala Arg Phe Asp Glu Ala Leu Glu 
280 285 290 

ctt ttg cac ctg ggc gga tac tea ctt ccg cat get gtt gcg atg atg 1027 
Leu Leu His Leu Gly Gly Tyr Ser Leu Pro His Ala Val Ala Met Met 
295 300 305 

ate cct cag gcg tgg gaa cac aac aag acg ctg age cct gag ctg cgt 1075 
lie Pro Gin Ala Trp Glu His Asn Lys Thr Leu Ser Pro Glu Leu Arg 
310 315 320 325 

gat ttc tac gaa tac cac tct tgt ctg atg gag cca tgg gat ggt cct 1123 
Asp Phe Tyr Glu Tyr His Ser Cys Leu Met Glu Pro Trp Asp Gly Pro 
330 335 340 

gca gcg ctg gca ttt act gac ggt cgt ttt gtg ggt gec gtg ctg gac 1171 
Ala Ala Leu Ala Phe Thr Asp Gly Arg Phe Val Gly Ala Val Leu Asp 
345 350 355 

cgt aat ggc ctg cga cct ggg cga ate acc att act gat teg ggt ttg 1219 
Arg Asn Gly Leu Arg Pro Gly Arg lie Thr lie Thr Asp Ser Gly Leu 
360 365 370 

gtt gtg atg get tct gaa teg gga gtg ttg gac ttg agg gag gag age 12 67 
Val Val Met Ala Ser Glu Ser Gly Val Leu Asp Leu Arg Glu Glu Ser 
375 380 385 

gtc gta aag cgt act cgc gta cag cct gga cgc atg ttc ctt gtt gac 1315 
Val Val Lys Arg Thr Arg Val Gin Pro Gly Arg Met Phe Leu Val Asp 
390 395 400 405 

act gec gag ggc cgc ate gtt gaa gac gag gaa ate aag cag aaa tta 13 63 
Thr Ala Glu Gly Arg lie Val Glu Asp Glu Glu lie Lys Gin Lys Leu 
410 415 420 

age gaa gcg cag cca tat ggt gag tgg att cgc gat aat ttt gtg cat 1411 
Ser Glu Ala Gin Pro Tyr Gly Glu Trp lie Arg Asp Asn Phe Val His 
425 430 435 

ctg gat cgt ctg cct cag aca cgc tac aac tac atg gcg cac tct cgt 1459 
Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr Met Ala His Ser Arg 
440 445 450 

get gtg ttg cgt cag cgt gtt ttc gga ate act gaa gaa gat gtg gat 1507 
Ala Val Leu Arg Gin Arg Val Phe Gly lie Thr Glu Glu Asp Val Asp 
455 460 465 

ttg ttg ctg ctg ccg atg gec cgc cag ggt get gag gcg att ggt tec 1555 
Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala Glu Ala lie Gly Ser 
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470 475 480 485 

atg ggt teg gat acg cca att gcg gcg eta tec cag cga cca cgc atg 1603 
Met Gly Ser Asp Thr Pro lie Ala Ala Leu Ser Gin Arg Pro Arg Met 
490 495 500 

ctt tat gat ttc ttc gcg cag cgc ttt get cag gtg aca aac cca ccg 1651 
Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin Val Thr Asn Pro Pro 
505 510 515 

ttg gac tct ate cgc gaa aag cct gtg acc age atg ttc act ttg ttg 1699 
Leu Asp Ser lie Arg Glu Lys Pro Val Thr Ser Met Phe Thr Leu Leu 
520 525 530 

ggt gcg cag tct gac gtg etc aat ccg ggt cct gat gcg gcg cga cgt 1747 
Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro Asp Ala Ala Arg Arg 
535 540 545 

att cgt ttg gaa teg ccg ate att gat aac cat gag ctg gec acc ttg 17 95 
lie Arg Leu Glu Ser Pro lie lie Asp Asn His Glu Leu Ala Thr Leu 
550 555 560 565 

ate aat gec aac gcg cat ggt gag tgg gat tec ttt ggt get get gta 1843 
lie Asn Ala Asn Ala His Gly Glu Trp Asp Ser Phe Gly Ala Ala Val 
570 575 580 

att tct ggt ttg tac cca gtg get cac cat ggt gec ggc atg aag get 1891 
lie Ser Gly Leu Tyr Pro Val Ala His His Gly Ala Gly Met Lys Ala 
585 590 595 

gcg att get cgt gtg 1906 
Ala lie Ala Arg Val 
600 



<210> 74 
<211> 602 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Lys Pro Gin Gly Leu Tyr Asn Pro Ala His Glu His Asp Ala Cys 
15 10 15 

Gly Val Ala Phe lie Ala Asp lie His Gly Arg Pro Ser Arg Ser lie 
20 25 30 

Val Asp Arg Ala Leu Glu Ala Leu Arg Asn lie Asp His Arg Gly Ala 
35 40 45 

Ala Gly Ala Glu Lys Asn Thr Gly Asp Gly Ala Gly lie Leu Met Gin 
50 55 60 

He Pro Asp Gly Phe Tyr Arg Glu Val Ser Gly He Glu Leu Pro Glu 
65 70 75 80 

Ala Gly Glu Tyr Ala Thr Gly He Ala Phe Leu Pro Arg Gly Arg Met 
85 90 95 

Ala Met Met Asp Ala Gin Lys Glu He Glu Arg He Ala Lys Gin Glu 
100 105 110 
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Gly Ala Asp Val 
115 

Leu Gly Ser Met 
130 

Leu Thr Val Pro 
145 

Phe lie Arg Lys 



Asp Thr Val Tyr 
180 

Gly Met Leu Thr 
195 

Asp Ala Arg Leu 
210 

Thr Asn Thr Phe 
225 

Ala His Asn Gly 



Arg Ala Arg Glu 
260 

Ser Val Leu Pro 
275 

Asp Glu Ala Leu 
290 

Ala Val Ala Met 
305 

Ser Pro Glu Leu 



Pro Trp Asp Gly 
340 

Gly Ala Val Leu 
355 

Thr Asp Ser Gly 
370 

Leu Arg Glu Glu 
385 

Met Phe Leu Val 



lie Lys Gin Lys 
420 



Leu Gly Trp Arg 
120 

Ala Glu Glu Ala 
135 

Gly Lys Ser Gly 
150 

Arg Cys Glu Arg 
165 

Phe Pro Ser Leu 



Thr Leu Gin Leu 
200 

Glu Ser Ala lie 
215 

Pro Ser Trp Pro 
230 

Glu lie Asn Thr 
245 

Ala Leu lie Lys 



lie Cys Thr Pro 
280 

Glu Leu Leu His 
295 

Met lie Pro Gin 
310 

Arg Asp Phe Tyr 
325 

Pro Ala Ala Leu 



Asp Arg Asn Gly 
360 

Leu Val Val Met 
375 

Ser Val Val Lys 
390 

Asp Thr Ala Glu 
405 

Leu Ser Glu Ala 



Met Val Pro Phe 



Met Pro Ser Phe 
140 

Glu Asp Leu Asp 
155 

Glu Leu Gly Thr 
170 

Ser Ser Arg Thr 
185 

Glu Gly Phe Phe 



Ala lie Val His 
220 

Leu Ala His Pro 
235 

Val Arg Gly Asn 
250 

Asn Asp Lys Leu 
265 

Glu Gly Ser Asp 



Leu Gly Gly Tyr 
300 

Ala Trp Glu His 
315 

Glu Tyr His Ser 
330 

Ala Phe Thr Asp 
345 

Leu Arg Pro Gly 



Ala Ser Glu Ser 
380 

Arg Thr Arg Val 
395 

Gly Arg lie Val 
410 

Gin Pro Tyr Gly 
425 



Asp Ser Arg Asp 
125 

Ala Gin lie Phe 



Arg Val Met Phe 
160 

Thr Asn Gly Arg 
175 

lie lie Tyr Lys 
190 

Glu Asp Leu Gly 
205 

Ser Arg Phe Ser 



Tyr Arg Phe Val 
240 

Glu Asn Trp Met 
255 

Gly Asn Leu Ser 
270 

Thr Ala Arg Phe 

285 

Ser Leu Pro His 



Asn Lys Thr Leu 
320 

Cys Leu Met Glu 
335 

Gly Arg Phe Val 
350 

Arg lie Thr lie 
365 

Gly Val Leu Asp 



Gin Pro Gly Arg 
400 

Glu Asp Glu Glu 
415 

Glu Trp lie Arg 
430 
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Asp Asn Phe Val His Leu Asp Arg Leu Pro Gin Thr Arg Tyr Asn Tyr 
435 440 445 

Met Ala His Ser Arg Ala Val Leu Arg Gin Arg Val Phe Gly He Thr 
450 455 460 

Glu Glu Asp Val Asp Leu Leu Leu Leu Pro Met Ala Arg Gin Gly Ala 
465 470 475 480 

Glu Ala He Gly Ser Met Gly Ser Asp Thr Pro lie Ala Ala Leu Ser 
485 490 495 

Gin Arg Pro Arg Met Leu Tyr Asp Phe Phe Ala Gin Arg Phe Ala Gin 
500 505 510 

Val Thr Asn Pro Pro Leu Asp Ser He Arg Glu Lys Pro Val Thr Ser 
515 520 525 

Met Phe Thr Leu Leu Gly Ala Gin Ser Asp Val Leu Asn Pro Gly Pro 
530 535 540 

Asp Ala Ala Arg Arg He Arg Leu Glu Ser Pro He He Asp Asn His 
545 550 555 560 

Glu Leu Ala Thr Leu He Asn Ala Asn Ala His Gly Glu Trp Asp Ser 
565 570 575 

Phe Gly Ala Ala Val He Ser Gly Leu Tyr Pro Val Ala His His Gly 
580 585 590 

Ala Gly Met Lys Ala Ala He Ala Arg Val 
595 600 



<210> 75 
<211> 1362 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (70) . . (1362) 

<223> FRXA00364 

<400> 75 

accaatttct ggcatcggtc tggatgaagt tgcagctgac gtagaaagct cgtcaccgca 60 

gcgcattttttg cca cgc cct gaa gag cac get cac cgt gaa ttg gat ttg 111 
Leu Pro Arg Pro Glu Glu His Ala His Arg Glu Leu Asp Leu 
15 10 

ggt ggt gaa tac aag tgg cgc cgc gaa ggt gaa tac cac ctg ttc aac 159 
Gly Gly Glu Tyr Lys Trp Arg Arg Glu Gly Glu Tyr His Leu Phe Asn 
15 20 25 30 

cca gaa acc ate ttc aag ctg cag cat gca acg cgt tct ggc age tac 207 
Pro Glu Thr lie Phe Lys Leu Gin His Ala Thr Arg Ser Gly Ser Tyr 
35 40 45 



gag att ttc aag gat tac acc cgc aag gtt gat gat caa tec act cgc 
Glu He Phe Lys Asp Tyr Thr Arg Lys Val Asp Asp Gin Ser Thr Arg 



255 
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50 55 60 

ttg ggt act att cgt gga ctg ttt gag ttc age acg gac cgc aag cca 3 03 
Leu Gly Thr lie Arg Gly Leu Phe Glu Phe Ser Thr Asp Arg Lys Pro 
65 70 75 

att teg gtg tct gag gtg gag ccg gtc agt gag ate gtg aag cgt ttc 3 51 
lie Ser Val Ser Glu Val Glu Pro Val Ser Glu lie Val Lys Arg Phe 
80 85 90 

tec act ggt gcg atg tct tat ggc teg att tct get gaa gee cat gag 3 99 
Ser Thr Gly Ala Met Ser Tyr Gly Ser lie Ser Ala Glu Ala His Glu 
95 100 105 110 

gtc ttg gec ate gee atg aac cga ctg ggc ggt atg tec aac tec ggc 447 
Val Leu Ala He Ala Met Asn Arg Leu Gly Gly Met Ser Asn Ser Gly 
115 120 125 

gaa ggt ggc gag gac gec cgc cga ttt gat gtg gaa ccc aac ggt gac 495 
Glu Gly Gly Glu Asp Ala Arg Arg Phe Asp Val Glu Pro Asn Gly Asp 
130 135 140 

tgg aag cgc tct gee att aag cag gtg gec teg gga cgt ttc ggc gtg 543 
Trp Lys Arg Ser Ala He Lys Gin Val Ala Ser Gly Arg Phe Gly Val 
145 150 155 

acc age cac tac ttg aac aac tgc acc gat att cag ate aag atg gca 591 
Thr Ser His Tyr Leu Asn Asn Cys Thr Asp He Gin He Lys Met Ala 
160 165 170 

cag ggc gca aag ccc ggt gaa ggt ggc cag ctg cca cca aac aag gtg 63 9 
Gin Gly Ala Lys Pro Gly Glu Gly Gly Gin Leu Pro Pro Asn Lys Val 
175 180 185 190 

tac cca tgg gtt gca gaa gtc cgc ate acc acc cca ggc gtt ggt ctg 687 
Tyr Pro Trp Val Ala Glu Val Arg He Thr Thr Pro Gly Val Gly Leu 
195 200 205 

att tec cct cca cca cac cac gat att tac tec att gag gat ctg get 735 
He Ser Pro Pro Pro His His Asp He Tyr Ser He Glu Asp Leu Ala 
210 215 220 

cag ctg ate cac gac ctg aag aac get aac cca cgc gca cga ate cac 7 83 
Gin Leu He His Asp Leu Lys Asn Ala Asn Pro Arg Ala Arg lie His 
225 230 235 

gtg aag eta gtg gca gaa caa ggc gtg ggc acc gtt gee gca ggt gtg 831 
Val Lys Leu Val Ala Glu Gin Gly Val Gly Thr Val Ala Ala Gly Val 
240 245 250 

tec aaa gca cac get gat gtg gtg ctt att tec ggc cac gat ggc gga 879 
Ser Lys Ala His Ala Asp Val Val Leu He Ser Gly His Asp Gly Gly 
255 260 265 270 

act ggc gca tct cct ttg acc tec ctg aag cat gec ggt ggt cca tgg 927 
Thr Gly Ala Ser Pro Leu Thr Ser Leu Lys His Ala Gly Gly Pro Trp 
275 280 285 

gag ttg ggc ttg get gaa acc cag caa acg ttg ctg etc aac ggc ctg 975 
Glu Leu Gly Leu Ala Glu Thr Gin Gin Thr Leu Leu Leu Asn Gly Leu 
290 295 300 
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cgc gat cgt att cgc gtg cag tgc gat ggt cag ctg aaa act ggc cga 1023 
Arg Asp Arg lie Arg Val Gin Cys Asp Gly Gin Leu Lys Thr Gly Arg 
305 310 315 

gac gtg gtt ate gca get ctt etc ggt gec gaa gaa ttc ggt ttt gec 1071 
Asp Val Val lie Ala Ala Leu Leu Gly Ala Glu Glu Phe Gly Phe Ala 
320 325 330 

acc gca ccg ctg gtg gtt gaa ggc tgc ate atg atg cgc gtc tgc cac 1119 
Thr Ala Pro Leu Val Val Glu Gly Cys lie Met Met Arg Val Cys His 
335 340 345 350 

ctg gac acc tgc ccg gtg ggt ate get acc cag aac ccg gat ttg cgt 1167 
Leu Asp Thr Cys Pro Val Gly lie Ala Thr Gin Asn Pro Asp Leu Arg 
355 360 365 

tec aag ttc acc ggc aag get gaa cac gtg gtc aac ttc ttc acc ttc 1215 
Ser Lys Phe Thr Gly Lys Ala Glu His Val Val Asn Phe Phe Thr Phe 
370 375 380 

ate gee cag gaa gtc cgt gag tac ttg gca cag ctt ggt ttc cgc tct 12 63 
lie Ala Gin Glu Val Arg Glu Tyr Leu Ala Gin Leu Gly Phe Arg Ser 
385 390 395 

att gat gaa gee gtc gga caa gec cag gtg ctg cgc aag cgt tec gga 1311 
lie Asp Glu Ala Val Gly Gin Ala Gin Val Leu Arg Lys Arg Ser Gly 
400 405 410 

ate cca get gat tec cgc gca gca cac ctg gat ttg age cca att ttc 13 59 
lie Pro Ala Asp Ser Arg Ala Ala His Leu Asp Leu Ser Pro lie Phe 
415 420 425 430 

ate 1362 
He 



<210> 76 
<211> 431 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 76 

Leu Pro Arg Pro Glu Glu His Ala His Arg Glu Leu Asp Leu Gly Gly 
15 10 15 

Glu Tyr Lys Trp Arg Arg Glu Gly Glu Tyr His Leu Phe Asn Pro Glu 
20 25 30 

Thr He Phe Lys Leu Gin His Ala Thr Arg Ser Gly Ser Tyr Glu He 
35 40 45 

Phe Lys Asp Tyr Thr Arg Lys Val Asp Asp Gin Ser Thr Arg Leu Gly 
50 55 60 

Thr lie Arg Gly Leu Phe Glu Phe Ser Thr Asp Arg Lys Pro He Ser 
65 70 75 80 



Val Ser Glu Val Glu Pro Val Ser Glu He Val Lys Arg Phe Ser Thr 
85 90 95 
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Gly Ala Met Ser 
100 

Ala lie Ala Met 
115 

Gly Glu Asp Ala 
130 

Arg Ser Ala lie 
145 

His Tyr Leu Asn 



Ala Lys Pro Gly 
180 

Trp Val Ala Glu 
195 

Pro Pro Pro His 
210 

lie His Asp Leu 
225 

Leu Val Ala Glu 



Ala His Ala Asp 
260 

Ala Ser Pro Leu 
275 

Gly Leu Ala Glu 
290 

Arg lie Arg Val 
305 

Val lie Ala Ala 



Pro Leu Val Val 
340 

Thr Cys Pro Val 
355 

Phe Thr Gly Lys 
370 

Gin Glu Val Arg 
385 

Glu Ala Val Gly 



Tyr Gly Ser lie 



Asn Arg Leu Gly 
120 

Arg Arg Phe Asp 
135 

Lys Gin Val Ala 
150 

Asn Cys Thr Asp 
165 

Glu Gly Gly Gin 



Val Arg lie Thr 
200 

His Asp lie Tyr 
215 

Lys Asn Ala Asn 
230 

Gin Gly Val Gly 
245 

Val Val Leu He 



Thr Ser Leu Lys 

280 

Thr Gin Gin Thr 
295 

Gin Cys Asp Gly 
310 

Leu Leu Gly Ala 
325 

Glu Gly Cys He 



Gly He Ala Thr 
360 

Ala Glu His Val 
375 

Glu Tyr Leu Ala 
390 

Gin Ala Gin Val 
405 



Ser Ala Glu Ala 
105 

Gly Met Ser Asn 



Val Glu Pro Asn 
140 

Ser Gly Arg Phe 
155 

He Gin He Lys 
170 

Leu Pro Pro Asn 
185 

Thr Pro Gly Val 



Ser He Glu Asp 
220 

Pro Arg Ala Arg 
235 

Thr Val Ala Ala 
250 

Ser Gly His Asp 
265 

His Ala Gly Gly 



Leu Leu Leu Asn 
300 

Gin Leu Lys Thr 
315 

Glu Glu Phe Gly 
330 

Met Met Arg Val 
345 

Gin Asn Pro Asp 



Val Asn Phe Phe 
380 

Gin Leu Gly Phe 
395 

Leu Arg Lys Arg 
410 



His Glu Val Leu 
110 

Ser Gly Glu Gly 
125 

Gly Asp Trp Lys 



Gly Val Thr Ser 
160 

Met Ala Gin Gly 
175 

Lys Val Tyr Pro 
190 

Gly Leu He Ser 
205 

Leu Ala Gin Leu 



He His Val Lys 
240 

Gly Val Ser Lys 
255 

Gly Gly Thr Gly 
270 

Pro Trp Glu Leu 
285 

Gly Leu Arg Asp 



Gly Arg Asp Val 
320 

Phe Ala Thr Ala 
335 

Cys His Leu Asp 
350 

Leu Arg Ser Lys 
365 

Thr Phe lie Ala 



Arg Ser He Asp 
400 

Ser Gly He Pro 
415 
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Ala Asp Ser Arg Ala Ala His Leu Asp Leu Ser Pro lie Phe lie 
420 425 430 



<210> 77 
<211> 866 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (843) 
<223> FRXA00367 

<400> 77 

cac age eta gaa aaa gec ctg gac aac gca ttt att gat aag get teg 48 
His Ser Leu Glu Lys Ala Leu Asp Asn Ala Phe lie Asp Lys Ala Ser 
15 10 15 

gac acg ate ace cgt gec gca gcg ggt gtg gaa acc age att gtt att 96 
Asp Thr He Thr Arg Ala Ala Ala Gly Val Glu Thr Ser lie Val He 
20 25 30 

gat age tec ate age aac gtc aac cgt tea gtt ggc acg atg ctg ggt 144 
Asp Ser Ser lie Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly 
35 40 45 

tct gca gtc age cgc gtg get ggt gee caa ggt ttg cca gac ggc acc 192 
Ser Ala Val Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr 
50 55 60 

ate acc ttg aat ctt caa ggc tgc gec ggt aac tec ttt ggc gcg ttc 240 
He Thr Leu Asn Leu Gin Gly Cys Ala Gly Asn Ser Phe Gly Ala Phe 
65 70 75 80 

ate cca cga ggc ate acc ate aac etc acc ggc gat gee aat gac ttt 288 
He Pro Arg Gly lie Thr He Asn Leu Thr Gly Asp Ala Asn Asp Phe 
85 90 95 

gtg ggc aag gga tta tct ggc gga aag att gtg ate aag cct tec get 33 6 
Val Gly Lys Gly Leu Ser Gly Gly Lys He Val He Lys Pro Ser Ala 
100 105 110 

cag get ccg aag cag ctg aag aac aat cca aat ate att gec gga aac 3 84 
Gin Ala Pro Lys Gin Leu Lys Asn Asn Pro Asn He He Ala Gly Asn 
115 120 125 

gtg ctt gga tac ggc gca acc agt ggt gaa ttg ttc att cgt ggc cag 43 2 
Val Leu Gly Tyr Gly Ala Thr Ser Gly Glu Leu Phe He Arg Gly Gin 
130 135 140 

gtc ggc gaa cgt ttc tgc gtc cgt aac tct ggc gec acc gca gtg gtt 480 
Val Gly Glu Arg Phe Cys Val Arg Asn Ser Gly Ala Thr Ala Val Val 
145 150 155 160 

gaa ggt ate gga aac cac ggt tgt gag tac atg act ggc ggc cga gtc 52 8 
Glu Gly He Gly Asn His Gly Cys Glu Tyr Met Thr Gly Gly Arg Val 
165 170 175 



ctg gtt ttg ggc ccg gtt ggt gag aac ttt ggt gee ggc atg tct ggt 576 
Leu Val Leu Gly Pro Val Gly Glu Asn Phe Gly Ala Gly Met Ser Gly 
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180 185 190 

ggc att gca tac ctg get aat tec ccg gac eta aac cag aag ate aat 
Gly lie Ala Tyr Leu Ala Asn Ser Pro Asp Leu Asn Gin Lys lie Asn 
195 200 205 

ggc gaa ttg gtg gat gtt gtt cca ctg age get gac gat ctg acg tgg 
Gly Glu Leu Val Asp Val Val Pro Leu Ser Ala Asp Asp Leu Thr Trp 
210 215 220 

get gat gag etc att get cgc cac cgc gaa etc acc gga tec gag acc 
Ala Asp Glu Leu He Ala Arg His Arg Glu Leu Thr Gly Ser Glu Thr 
225 230 235 240 

aag ctg cgt gca caa gat ttg gtg aaa ate atg ccg cgc gat ttc caa 
Lys Leu Arg Ala Gin Asp Leu Val Lys He Met Pro Arg Asp Phe Gin 
245 250 255 

aaa gta etc aac ate ate gaa acg gee cac get gag ggc caa gac cca 
Lys Val Leu Asn He He Glu Thr Ala His Ala Glu Gly Gin Asp Pro 
260 265 270 

gca ate aag ate atg gag gca gtg age taatggccga cccacaagga 
Ala He Lys He Met Glu Ala Val Ser 
275 280 

ttc 



624 



672 



720 



768 



816 



863 



866 



<210> 78 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

His Ser Leu Glu Lys Ala Leu Asp Asn Ala Phe He Asp Lys Ala Ser 
15 10 15 

Asp Thr He Thr Arg Ala Ala Ala Gly Val Glu Thr Ser He Val He 
20 25 30 

Asp Ser Ser He Ser Asn Val Asn Arg Ser Val Gly Thr Met Leu Gly 
35 40 45 

Ser Ala Val Ser Arg Val Ala Gly Ala Gin Gly Leu Pro Asp Gly Thr 
50 ' 55 60 

He Thr Leu Asn Leu Gin Gly Cys Ala Gly Asn Ser Phe Gly Ala Phe 
65 70 75 80 

He Pro Arg Gly He Thr He Asn Leu Thr Gly Asp Ala Asn Asp Phe 
85 90 95 

Val Gly Lys Gly Leu Ser Gly Gly Lys He Val He Lys Pro Ser Ala 
100 105 HO 

Gin Ala Pro Lys Gin Leu Lys Asn Asn Pro Asn He He Ala Gly Asn 
115 120 125 



Val Leu Gly Tyr Gly Ala Thr Ser Gly Glu Leu Phe He Arg Gly Gin 
130 135 140 
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Val Gly Glu Arg 
145 

Glu Gly lie Gly 



Leu Val Leu Gly 
180 

Gly lie Ala Tyr 
195 

Gly Glu Leu Val 
210 

Ala Asp Glu Leu 
225 

Lys Leu Arg Ala 



Lys Val Leu Asn 
260 

Ala lie Lys lie 
275 



Phe Cys Val Arg 
150 

Asn His Gly Cys 
165 

Pro Val Gly Glu 



Leu Ala Asn Ser 
200 

Asp Val Val Pro 

215 

lie Ala Arg His 
230 

Gin Asp Leu Val 
245 

lie lie Glu Thr 



Met Glu Ala Val 
280 



Asn Ser Gly Ala 
155 

Glu Tyr Met Thr 
170 

Asn Phe Gly Ala 
185 

Pro Asp Leu Asn 



Leu Ser Ala Asp 
220 

Arg Glu Leu Thr 
235 

Lys lie Met Pro 
250 

Ala His Ala Glu 
265 

Ser 



Thr Ala Val Val 
160 

Gly Gly Arg Val 
175 

Gly Met Ser Gly 
190 

Gin Lys lie Asn 
205 

Asp Leu Thr Trp 



Gly Ser Glu Thr 
240 

Arg Asp Phe Gin 
255 

Gly Gin Asp Pro 
270 



<210> 79 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1471) 

<223> RXN00076 

<400> 79 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 



caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 

Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr Gly Val Ala Pro Asp 
40 45 50 

cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 

His Pro Arg lie Lys Gly lie Val Lys Ser Leu His Asn Val Leu Asp 
55 60 65 



60 



tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 115 

Met Thr Thr Pro Leu 
1 5 

cgc gta gec gtc ate gga get ggc cct get ggc att tac gca tec gac 163 
Arg Val Ala Val lie Gly Ala Gly Pro Ala Gly lie Tyr Ala Ser Asp 
10 15 20 

etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 211 
Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 
25 30 35 



259 



307 
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aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 3 55 
Lys Pro Arg Leu Arg Leu Leu Gly Asn lie Glu He Gly Lys Asp He 
70 75 80 85 

acc gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec acc 
Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 
90 95 100 



230 



aag gac ggc aag gtt gtt ggc ctg cgc acc gaa cgc acc tea ctt gat 

Lys Asp Gly Lys Val Val Gly Leu Arg Thr Glu Arg Thr Ser Leu Asp 

280 285 290 

ggc aac ggc ggc gta aac gga acc ggc gaa ttc aag gac tgg cca gtc 

Gly Asn Gly Gly Val Asn Gly Thr Gly Glu Phe Lys Asp Trp Pro Val 
295 300 305 



403 



ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 451 
Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro Gly He Glu Ala Glu 
105 HO H5 

ggc tec ttc ggt gee ggc gag ttc gtt ggc ttc tac gac ggc aac cca 
Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 
120 125 130 

cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt ate 
Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val He 
135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gec cgc ate ctg get aag aca 
Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg He Leu Ala Lys Thr 
150 155 160 165 

ggc gac gag etc aaa gtc acc gaa att tec gac aac gtc tac gac tec 
Gly Asp Glu Leu Lys Val Thr Glu He Ser Asp Asn Val Tyr Asp Ser 
170 175 180 

etc aaa gaa aac aag gee act gaa gtg cac gtt ttc gga cgt cgt ggc 
Leu Lys Glu Asn Lys Ala Thr Glu Val His Val Phe Gly Arg Arg Gly 
185 190 195 

cca gca cag gtc aag ttc acc cca cag gaa etc aaa gaa etc gac cac 
Pro Ala Gin Val Lys Phe Thr Pro Gin Glu Leu Lys Glu Leu Asp His 
200 205 210 

tec ccc acc ate aac gtg gtt gtt gat cca gaa gac ate gac tac gac 7 87 
Ser Pro Thr He Asn Val Val Val Asp Pro Glu Asp He Asp Tyr Asp 
215 220 225 

ggc gee tct gaa gaa gee cgc cgc gca tec aag tec cag gac ctg gtc 
Gly Ala Ser Glu Glu Ala Arg Arg Ala Ser Lys Ser Gin Asp Leu Val 

235 240 245 



499 



547 



595 



643 



691 



739 



835 



883 



tgc cag ate ctg gaa cag tac gca ate cgc gag cca aag gac get ccg 
Cys Gin He Leu Glu Gin Tyr Ala He Arg Glu Pro Lys Asp Ala Pro 
250 255 260 

cac acc ctg cag ate cac etc ttt gaa aac cca gtt gag gtt ctt caa 931 
His Thr Leu Gin He His Leu Phe Glu Asn Pro Val Glu Val Leu Gin 
265 270 275 



979 



1027 
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cag get gtc tac cgc gca gtc ggc tac aag tec gac ccc ate gac ggc 107 5 

Gin Ala Val Tyr Arg Ala Val Gly Tyr Lys Ser Asp Pro lie Asp Gly 

310 315 320 325 

gtc cca ttc gat gag aac aag cac gtc ate cct aat gac ggc gga cat 1123 

Val Pro Phe Asp Glu Asn Lys His Val lie Pro Asn Asp Gly Gly His 

330 335 340 

gtc etc acc get cca ggc gca gaa cca gta cca ggc etc tat gca ace 1171 

Val Leu Thr Ala Pro Gly Ala Glu Pro Val Pro Gly Leu Tyr Ala Thr 

345 350 355 

ggc tgg ate aag cgt gga cca ate ggt eta ate ggc aac acc aag tec 1219 

Gly Trp He Lys Arg Gly Pro He Gly Leu He Gly Asn Thr Lys Ser 

360 365 370 

gac gec aag gaa acc acc gac ate etc ate aag gat gec gtc gec ggt 12 67 

Asp Ala Lys Glu Thr Thr Asp He Leu He Lys Asp Ala Val Ala Gly 

375 380 385 

gta ctt gaa get cca aag cac cag ggc gaa gaa gec ate ate gag ctt 1315 

Val Leu Glu Ala Pro Lys His Gin Gly Glu Glu Ala He He Glu Leu 

390 395 400 405 

etc gat tec cgc aac ate cca ttc acc acc tgg gaa ggc tgg tac aaa 13 63 

Leu Asp Ser Arg Asn He Pro Phe Thr Thr Trp Glu Gly Trp Tyr Lys 

410 415 420 

etc gac gca gca gag cgc gca etc ggt gaa gec gaa ggc cgc gag cgc 1411 

Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala Glu Gly Arg Glu Arg 

425 430 435 

aag aag att gtt gat tgg gaa gaa atg gtc cgc cag gee cgc gaa get 1459 

Lys Lys He Val Asp Trp Glu Glu Met Val Arg Gin Ala Arg Glu Ala 

440 445 450 

cca gca att gtc taaattgttt taacgcgtga age 1494 
Pro Ala He Val 
455 



<210> 80 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Thr Thr Pro Leu Arg Val Ala Val He Gly Ala Gly Pro Ala Gly 
15 10 15 

He Tyr Ala Ser Asp Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe 
20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg He Lys Gly He Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu 
65 70 75 80 
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Ile Gly Lys Asp 



Val Val Phe Ser 
100 

Gly lie Glu Ala 
115 

Tyr Asp Gly Asn 
130 

Ser Val Ala Val 
145 

lie Leu Ala Lys 



Asn Val Tyr Asp 
180 

Phe Gly Arg Arg 
195 

Lys Glu Leu Asp 
210 

Asp lie Asp Tyr 
225 

Ser Gin Asp Leu 



Pro Lys Asp Ala 
260 

Val Glu Val Leu 
275 

Arg Thr Ser Leu 
290 

Lys Asp Trp Pro 
305 

Asp Pro lie Asp 



Asn Asp Gly Gly 
340 

Gly Leu Tyr Ala 
355 

Gly Asn Thr Lys 
370 

Asp Ala Val Ala 
385 



lie Thr Val Glu 
85 

Thr Gly Ala Val 



Glu Gly Ser Phe 
120 

Pro Arg Phe Glu 
135 

lie Gly Val Gly 
150 

Thr Gly Asp Glu 
165 

Ser Leu Lys Glu 



Gly Pro Ala Gin 
200 

His Ser Pro Thr 
215 

Asp Gly Ala Ser 
230 

Val Cys Gin lie 
245 

Pro His Thr Leu 



Gin Lys Asp Gly 
280 

Asp Gly Asn Gly 
295 

Val Gin Ala Val 
310 

Gly Val Pro Phe 
325 

His Val Leu Thr 



Thr Gly Trp He 
360 

Ser Asp Ala Lys 
375 

Gly Val Leu Glu 
390 



Glu Leu Arg Asp 
90 

Ala Asp Arg Asp 
105 

Gly Ala Gly Glu 



Arg Ser Trp Asp 
140 

Asn Val Gly Leu 
155 

Leu Lys Val Thr 
170 

Asn Lys Ala Thr 
185 

Val Lys Phe Thr 



He Asn Val Val 
220 

Glu Glu Ala Arg 
235 

Leu Glu Gin Tyr 
250 

Gin He His Leu 
265 

Lys Val Val Gly 



Gly Val Asn Gly 
300 

Tyr Arg Ala Val 
315 

Asp Glu Asn Lys 
330 

Ala Pro Gly Ala 
345 

Lys Arg Gly Pro 



Glu Thr Thr Asp 
380 

Ala Pro Lys His 
395 



Tyr Tyr Asp Ala 
95 

Leu Asn He Pro 
110 

Phe Val Gly Phe 
125 

Leu Ser Ala Gin 



Asp Val Ala Arg 
160 

Glu He Ser Asp 
175 

Glu Val His Val 
190 

Pro Gin Glu Leu 
205 

Val Asp Pro Glu 



Arg Ala Ser Lys 
240 

Ala He Arg Glu 
255 

Phe Glu Asn Pro 
270 

Leu Arg Thr Glu 
285 

Thr Gly Glu Phe 



Gly Tyr Lys Ser 
320 

His Val He Pro 
335 

Glu Pro Val Pro 
350 

He Gly Leu He 
365 

He Leu He Lys 



Gin Gly Glu Glu 
400 
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Ala lie lie Glu Leu Leu Asp Ser Arg Asn lie Pro Phe Thr Thr Trp 
405 410 415 

Glu Gly Trp Tyr Lys Leu Asp Ala Ala Glu Arg Ala Leu Gly Glu Ala 
420 425 430 

Glu Gly Arg Glu Arg Lys Lys lie Val Asp Trp Glu Glu Met Val Arg 
435 440 445 

Gin Ala Arg Glu Ala Pro Ala He Val 
450 455 



<210> 81 
<211> 786 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> FRXA00075 

<400> 81 

tctaggagtg ttaaacagcc tggacttgaa acacctttaa ctacttgatt ttcacaccct 6 0 



tgtttccata aaagggctca cgaaaggcaa cttcaaacac atg aca act ccc ctg 

Met Thr Thr Pro Leu 
1 5 



115 



cgc gta gcc gtc ate gga get ggc cct get ggc att tac gca tec gac 
Arg Val Ala Val He Gly Ala Gly Pro Ala Gly He Tyr Ala Ser Asp 
10 15 20 



163 



etc etc ate cgc aat gaa gag cgc gaa gtg ttc gtt gac ctt ttc gag 
Leu Leu He Arg Asn Glu Glu Arg Glu Val Phe Val Asp Leu Phe Glu 
25 30 35 



211 



caa atg cct gca ccg ttc gga etc ate cgt tac ggc gtt get cca gac 
Gin Met Pro Ala Pro Phe Gly Leu He Arg Tyr Gly Val Ala Pro Asp 
40 45 50 



259 



cac cca cgc ate aag ggc ate gtt aag tec ctg cac aac gtg ttg gac 
His Pro Arg He Lys Gly He Val Lys Ser Leu His Asn Val Leu Asp 
55 60 65 



307 



aag cca cgc ctg cgc ctg etc ggt aac att gaa ate ggc aaa gac ate 
Lys Pro Arg Leu Arg Leu Leu Gly Asn He Glu He Gly Lys Asp He 
70 75 80 85 



355 



acc gtc gaa gaa etc cgc gac tac tac gat gca gtc gtg ttc tec ace 
Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala Val Val Phe Ser Thr 
90 95 100 



403 



ggc gca gtt gca gac cgc gac etc aac ate ccc gga att gaa gca gaa 
Gly Ala Val Ala Asp Arg Asp Leu Asn He Pro Gly He Glu Ala Glu 
105 110 115 



451 



ggc tec ttc ggt gcc ggc gag ttc gtt ggc ttc tac gac ggc aac cca 
Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe Tyr Asp Gly Asn Pro 
120 125 130 



499 
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cgc ttc gag cgc tec tgg gat ctg tct gca cag tec gtc get gtt ate 547 
Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin Ser Val Ala Val lie 
135 140 145 

ggc gtt ggt aac gtc ggc etc gac gta gec cgc ate ctg get aag aca 595 
Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg lie Leu Ala Lys Thr 
150 155 160 165 

ggc gac gag etc aaa gtc acc gaa att tec gac aac gtc tac gac tec 643 
Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp Asn Val Tyr Asp Ser 
170 175 180 

etc aaa gaa aac aag gyc wet gaa gtg cac gtt ttc gga cgt egg tgg 691 
Leu Lys Glu Asn Lys Xaa Xaa Glu Val His Val Phe Gly Arg Arg Trp 
185 190 195 

ccc age aca ggt caa gtt cac ccc aca gga act maa aga act cgr cca 73 9 
Pro Ser Thr Gly Gin Val His Pro Thr Gly Thr Xaa Arg Thr Xaa Pro 
200 205 210 

etc ccc cac cat caa cgt ggt tgt tgatccagaa gacatcgact acg 786 
Leu Pro His His Gin Arg Gly Cys 
215 220 



<210> 82 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Thr Thr Pro Leu Arg Val Ala Val lie Gly Ala Gly Pro Ala Gly 
15 10 15 

lie Tyr Ala Ser Asp Leu Leu lie Arg Asn Glu Glu Arg Glu Val Phe 
20 25 30 

Val Asp Leu Phe Glu Gin Met Pro Ala Pro Phe Gly Leu lie Arg Tyr 
35 40 45 

Gly Val Ala Pro Asp His Pro Arg lie Lys Gly lie Val Lys Ser Leu 
50 55 60 

His Asn Val Leu Asp Lys Pro Arg Leu Arg Leu Leu Gly Asn lie Glu 
65 70 75 80 

lie Gly Lys Asp lie Thr Val Glu Glu Leu Arg Asp Tyr Tyr Asp Ala 
85 90 95 

Val Val Phe Ser Thr Gly Ala Val Ala Asp Arg Asp Leu Asn lie Pro 
100 105 110 

Gly lie Glu Ala Glu Gly Ser Phe Gly Ala Gly Glu Phe Val Gly Phe 
115 120 125 

Tyr Asp Gly Asn Pro Arg Phe Glu Arg Ser Trp Asp Leu Ser Ala Gin 
130 135 140 



Ser Val Ala Val lie Gly Val Gly Asn Val Gly Leu Asp Val Ala Arg 
145 150 155 160 
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Ile Leu Ala Lys Thr Gly Asp Glu Leu Lys Val Thr Glu lie Ser Asp 
165 170 175 

Asn Val Tyr Asp Ser Leu Lys Glu Asn Lys Xaa Xaa Glu Val His Val 
180 185 190 

Phe Gly Arg Arg Trp Pro Ser Thr Gly Gin Val His Pro Thr Gly Thr 
195 200 205 

Xaa Arg Thr Xaa Pro Leu Pro His His Gin Arg Gly Cys 
210 215 220 



<210> 83 
<211> 672 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (649) 

<223> RXN00198 

<400> 83 

atgcaggatt agagcagcag caacggagcc agaatcagtc tcccaatttg atatccagcc 60 

ccgcgctcct ttccagcgcg ccgattccac tccatggccg atg tac ccc aac etc 115 

Met Tyr Pro Asn Leu 
1 5 

ttc cgc acc gca acg get cac gaa gaa ggc gaa tac ate ate act ggc 163 
Phe Arg Thr Ala Thr Ala His Glu Glu Gly Glu Tyr lie lie Thr Gly 
10 15 20 

gat gaa tea gec gat gaa ate gca gec ctg ggc etc gee gaa cgt gee 211 
Asp Glu Ser Ala Asp Glu lie Ala Ala Leu Gly Leu Ala Glu Arg Ala 
25 30 35 

gca ggc tec acg ctt ggt gaa cgt aaa ttt get gtc aac acc gtg gaa 259 
Ala Gly Ser Thr Leu Gly Glu Arg Lys Phe Ala Val Asn Thr Val Glu 
40 45 50 

ttc cac ggc aac aac ggc cac gtc acc gga etc acc ggc aac caa ate 3 07 
Phe His Gly Asn Asn Gly His Val Thr Gly Leu Thr Gly Asn Gin lie 
55 60 65 

cga gtt gtc aac ggc aaa cgt gaa cca ate gaa ggc acc gaa ttc ccc 3 55 
Arg Val Val Asn Gly Lys Arg Glu Pro lie Glu Gly Thr Glu Phe Pro 
70 75 80 85 

ttc gaa gca gac etc gtt ctt gtt gca ctt ggc ttc acc ggc gca gaa 403 
Phe Glu Ala Asp Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu 
90 95 100 

caa ggc gga ttg gca cac gaa eta ggc gta ggt ttc gac gac egg ggc 451 
Gin Gly Gly Leu Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly 
105 110 115 



cgc ate etc cgc gat tec gaa tac cgc age ccc acc aac tec cgc gtt 499 
Arg lie Leu Arg Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val 
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120 125 130 

tac ate gca ggc gac aac ggc cgt ggc cag tec ctg ate gtg tgg gca 547 
Tyr lie Ala Gly Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala 
135 140 145 

ate gee gaa ggc cgc gca tgc gec gca get ate gac gec gat etc atg 59 5 
lie Ala Glu Gly Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met 
150 155 160 165 

ggt gaa act gca etc cct gta gca gtt gca cca cag gac gtg ccg ctg 643 
Gly Glu Thr Ala Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu 
170 175 180 

get gtc tagcttgggt agaaaatget aga 672 
Ala Val 



<210> 84 
<211> 183 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 84 

Met Tyr Pro Asn Leu Phe Arg Thr Ala Thr Ala His Glu Glu Gly Glu 
15 10 15 

Tyr He He Thr Gly Asp Glu Ser Ala Asp Glu He Ala Ala Leu Gly 
20 25 30 

Leu Ala Glu Arg Ala Ala Gly Ser Thr Leu Gly Glu Arg Lys Phe Ala 
35 40 45 

Val Asn Thr Val Glu Phe His Gly Asn Asn Gly His Val Thr Gly Leu 
50 55 60 

Thr Gly Asn Gin He Arg Val Val Asn Gly Lys Arg Glu Pro He Glu 
65 70 75 80 

Gly Thr Glu Phe Pro Phe Glu Ala Asp Leu Val Leu Val Ala Leu Gly 
85 90 95 

Phe Thr Gly Ala Glu Gin Gly Gly Leu Ala His Glu Leu Gly Val Gly 
100 105 110 

Phe Asp Asp Arg Gly Arg He Leu Arg Asp Ser Glu Tyr Arg Ser Pro 
115 120 125 

Thr Asn Ser Arg Val Tyr He Ala Gly Asp Asn Gly Arg Gly Gin Ser 
130 135 140 

Leu He Val Trp Ala He Ala Glu Gly Arg Ala Cys Ala Ala Ala He 
145 150 155 160 

Asp Ala Asp Leu Met Gly Glu Thr Ala Leu Pro Val Ala Val Ala Pro 
165 170 175 



Gin Asp Val Pro Leu Ala Val 

180 



BGI-121CP 



-128- 



<210> 85 
<211> 305 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (282) 
<223> FRXA00198 

<400> 85 

etc gtt ctt gtt gca ctt ggc ttc acc ggc gca gaa caa ggc gga ttg 48 

Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu Gin Gly Gly Leu 
15 10 15 

gca cac gaa eta ggc gta ggt ttc gac gac egg ggc cgc ate etc cgc 96 
Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly Arg lie Leu Arg 
20 25 30 

gat tec gaa tac cgc age ccc acc aac tec cgc gtt tac ate gca ggc 144 
Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val Tyr lie Ala Gly 
35 40 45 

gac aac ggc cgt ggc cag tec ctg ate gtg tgg gca ate gec gaa ggc 192 
Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala lie Ala Glu Gly 
50 55 60 

cgc gca tgc gec gca get ate gac gee gat etc atg ggt gaa act gca 240 
Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met Gly Glu Thr Ala 
65 70 75 80 

etc cct gta gca gtt gca cca cag gac gtg ccg ctg get gtc 282 
Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu Ala Val 
85 90 

tagcttgggt agaaaatget aga 3 05 



<210> 86 
<211> 94 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 86 

Leu Val Leu Val Ala Leu Gly Phe Thr Gly Ala Glu Gin Gly Gly Leu 
15 10 15 

Ala His Glu Leu Gly Val Gly Phe Asp Asp Arg Gly Arg lie Leu Arg 
20 25 30 

Asp Ser Glu Tyr Arg Ser Pro Thr Asn Ser Arg Val Tyr lie Ala Gly 
35 40 45 

Asp Asn Gly Arg Gly Gin Ser Leu lie Val Trp Ala lie Ala Glu Gly 
50 55 60 

Arg Ala Cys Ala Ala Ala lie Asp Ala Asp Leu Met Gly Glu Thr Ala 
65 70 75 80 



Leu Pro Val Ala Val Ala Pro Gin Asp Val Pro Leu Ala Val 
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85 90 



<210> 87 
<211> 727 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXH00365 

<400> 87 

gaagcctacg atcgcttgca cgcgaccaac aatttccccg agttcaccgg ccgtttgtgc 60 

cccgcaccct gcgaaggcgc ctgcgtgctc ggtatcaacg atg att ctg tea cca 115 

Met lie Leu Ser Pro 

1 5 

tea aaa acg ttt gag ctg gaa ate gtc gaa aaa gca ttc cgc gaa ggc 163 

Ser Lys Thr Phe Glu Leu Glu He Val Glu Lys Ala Phe Arg Glu Gly 
10 15 20 

tgg gtg caa cca gta ate cca tec atg tct ace ggg ctg tea gtc gec 211 
Trp Val Gin Pro Val He Pro Ser Met Ser Thr Gly Leu Ser Val Ala 
25 30 35 

gtc gtc ggt tec ggc ccc get ggc ctt gee gec gcg cag cag etc acc 259 
Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala Ala Gin Gin Leu Thr 
40 45 50 

cgc gca ggc cac age gtt acc gtc ttt gaa cgc gac gac cgc etc ggc 3 07 
Arg Ala Gly His Ser Val Thr Val Phe Glu Arg Asp Asp Arg Leu Gly 
55 60 65 , 

ggc etc atg cgc tac ggc gtg cca gaa tac aaa atg gag aac cgc tgg 3 55 
Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys Met Glu Asn Arg Trp 
70 75 80 85 

ate gac cgc cgc ate gag caa atg gaa gca gag ggc aca act ttc cag 403 
He Asp Arg Arg He Glu Gin Met Glu Ala Glu Gly Thr Thr Phe Gin 
90 95 100 

gta ggc acc teg ccg cgc gec get gaa eta gcg ctt ttc gac gcg ate 451 
Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala Leu Phe Asp Ala He 
105 110 115 

etc etc gca acc ggc acc cca gtg gee cgc gaa etc tea gtt cca ggc 499 
Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu Leu Ser Val Pro Gly 
120 125 130 

cac gat etc aac ggc ate cat gcg gca atg gat tac etc acc gee caa 547 
His Asp Leu Asn Gly He His Ala Ala Met Asp Tyr Leu Thr Ala Gin 
135 140 145 

aac cgc ate aac gaa ggc gac ggt gaa gtc tct cca ate aac gee aaa 595 
Asn Arg lie Asn Glu Gly Asp Gly Glu Val Ser Pro He Asn Ala Lys 
150 155 160 165 



ggc aag aaa gtt gtc ate ate ggt ggc ggc gac acc ggc acc gac tgc 



643 
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Gly Lys Lys Val Val lie lie Gly Gly Gly Asp Thr Gly Thr Asp Cys 
170 175 180 

ttc ggc acc gca ctg cgc caa gga gca gaa tea gtc acc caa ttt gat 691 
Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser Val Thr Gin Phe Asp 
185 190 195 

ate cgc ccc cgc get cct ttc cag cgc gec gat tec 727 
He Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp Ser 
200 205 



<210> 88 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met He Leu Ser Pro Ser Lys Thr Phe Glu Leu Glu He Val Glu Lys 
15 10 15 

Ala Phe Arg Glu Gly Trp Val Gin Pro Val He Pro Ser Met Ser Thr 
20 25 30 

Gly Leu Ser Val Ala Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala 
35 40 45 

Ala Gin Gin Leu Thr Arg Ala Gly His Ser Val Thr Val Phe Glu Arg 
50 55 60 

Asp Asp Arg Leu Gly Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys 
65 70 75 80 

Met Glu Asn Arg Trp He Asp Arg Arg He Glu Gin Met Glu Ala Glu 
85 90 95 

Gly Thr Thr Phe Gin Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala 
100 105 110 

Leu Phe Asp Ala He Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu 
115 120 125 

Leu Ser Val Pro Gly His Asp Leu Asn Gly He His Ala Ala Met Asp 
130 135 140 

Tyr Leu Thr Ala Gin Asn Arg He Asn Glu Gly Asp Gly Glu Val Ser 
145 150 155 160 

Pro He Asn Ala Lys Gly Lys Lys Val Val He He Gly Gly Gly Asp 
165 170 175 

Thr Gly Thr Asp Cys Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser 
180 185 190 

Val Thr Gin Phe Asp He Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp 
195 200 205 



Ser 
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<210> 89 
<211> 727 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> {101} . . (727) 

<223> FRXA00365 



<400> 89 

gaagcctacg atcgcttgca 
cccgcaccct gcgaaggcgc 



cgcgaccaac aatttccccg 
ctgcgtgctc ggtatcaacg 



agttcaccgg ccgtttgtgc 60 

atg att ctg tea cca 115 
Met lie Leu Ser Pro 
1 5 



tea aaa acg ttt gag ctg gaa ate gtc gaa aaa gca ttc cgc gaa ggc 163 
Ser Lys Thr Phe Glu Leu Glu lie Val Glu Lys Ala Phe Arg Glu Gly 
10 15 20 



tgg gtg caa cca gta ate cca tec atg tct acc ggg ctg tea gtc gee 211 
Trp Val Gin Pro Val lie Pro Ser Met Ser Thr Gly Leu Ser Val Ala 
25 30 35 



gtc gtc ggt tec ggc ccc get ggc ctt gec gec gcg cag cag etc acc 259 
Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala Ala Gin Gin Leu Thr 
40 45 50 



cgc gca ggc cac age gtt acc gtc ttt gaa cgc gac gac cgc etc ggc 3 07 
Arg Ala Gly His Ser Val Thr Val Phe Glu Arg Asp Asp Arg Leu Gly 
55 60 65 



ggc etc atg cgc tac ggc gtg cca gaa tac aaa atg gag aac cgc tgg 3 55 
Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys Met Glu Asn Arg Trp 
70 75 80 85 



ate gac cgc cgc ate gag caa atg gaa gca gag ggc aca act ttc cag 403 
lie Asp Arg Arg lie Glu Gin Met Glu Ala Glu Gly Thr Thr Phe Gin 
90 95 100 



gta ggc acc teg ccg cgc gec get gaa eta gcg ctt ttc gac gcg ate 451 
Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala Leu Phe Asp Ala lie 
105 110 115 



etc etc gca acc ggc acc cca gtg gee cgc gaa etc tea gtt cca ggc 499 
Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu Leu Ser Val Pro Gly 
120 125 130 



cac gat etc aac ggc ate cat gcg gca atg gat tac etc acc gec caa 547 
His Asp Leu Asn Gly lie His Ala Ala Met Asp Tyr Leu Thr Ala Gin 
135 140 145 



aac cgc ate aac gaa ggc gac ggt gaa gtc tct cca ate aac gee aaa 59 5 
Asn Arg lie Asn Glu Gly Asp Gly Glu Val Ser Pro He Asn Ala Lys 
150 155 160 165 



ggc aag aaa gtt gtc ate ate ggt ggc ggc gac acc ggc acc gac tgc 
Gly Lys Lys Val Val He He Gly Gly Gly Asp Thr Gly Thr Asp Cys 
170 175 180 



643 
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ttc ggc acc gca ctg cgc caa gga gca gaa tea gtc acc caa ttt gat 691 
Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser Val Thr Gin Phe Asp 
185 190 195 

ate cgc ccc cgc get cct ttc cag cgc gec gat tec 727 
lie Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp Ser 
200 205 



<210> 90 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met lie Leu Ser Pro Ser Lys Thr Phe Glu Leu Glu lie Val Glu Lys 
15 10 15 

Ala Phe Arg Glu Gly Trp Val Gin Pro Val lie Pro Ser Met Ser Thr 
20 25 30 

Gly Leu Ser Val Ala Val Val Gly Ser Gly Pro Ala Gly Leu Ala Ala 
35 40 45 

Ala Gin Gin Leu Thr Arg Ala Gly His Ser Val Thr Val Phe Glu Arg 
50 55 60 

Asp Asp Arg Leu Gly Gly Leu Met Arg Tyr Gly Val Pro Glu Tyr Lys 
65 70 75 80 

Met Glu Asn Arg Trp lie Asp Arg Arg lie Glu Gin Met Glu Ala Glu 
85 90 95 

Gly Thr Thr Phe Gin Val Gly Thr Ser Pro Arg Ala Ala Glu Leu Ala 
100 105 110 

Leu Phe Asp Ala lie Leu Leu Ala Thr Gly Thr Pro Val Ala Arg Glu 
115 120 125 

Leu Ser Val Pro Gly His Asp Leu Asn Gly lie His Ala Ala Met Asp 
130 135 140 

Tyr Leu Thr Ala Gin Asn Arg lie Asn Glu Gly Asp Gly Glu Val Ser 
145 150 155 160 

Pro lie Asn Ala Lys Gly Lys Lys Val Val lie lie Gly Gly Gly Asp 
165 170 175 

Thr Gly Thr Asp Cys Phe Gly Thr Ala Leu Arg Gin Gly Ala Glu Ser 
180 185 190 

Val Thr Gin Phe Asp lie Arg Pro Arg Ala Pro Phe Gin Arg Ala Asp 
195 200 205 

Ser 



<210> 91 
<211> 480 
<212> DNA 
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<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (457) 

<223> RXA00366 

<400> 91 

aaatcatgcc gcgcgatttc caaaaagtac tcaacatcat cgaaacggcc cacgctgagg 60 

gccaagaccc agcaatcaag atcatggagg cagtgagcta atg gcc gac cca caa 115 

Met Ala Asp Pro Gin 
1 5 

gga ttc ate aaa tac tec cga cgc gag cct gca cac cgc ccg gtc ccg 163 
Gly Phe lie Lys Tyr Ser Arg Arg Glu Pro Ala His Arg Pro Val Pro 
10 15 20 

ctg cgc etc atg gac cac tec gag gtc tac gaa aag gca ccg gca ggt 211 
Leu Arg Leu Met Asp His Ser Glu Val Tyr Glu Lys Ala Pro Ala Gly 
25 30 35 

cag ate gag gaa cag get gcc cgc tgc atg gat tgc ggt gtc ccg ttc 259 
Gin lie Glu Glu Gin Ala Ala Arg Cys Met Asp Cys Gly Val Pro Phe 
40 45 50 

tgc cac gaa ggc tgc cca ctg ggc aac ate ate cct gag tgg aat gat 3 07 
Cys His Glu Gly Cys Pro Leu Gly Asn lie lie Pro Glu Trp Asn Asp 
55 60 65 

ctg gta cgc caa ggt egg tgg aag gaa gcc tac gat cgc ttg cac gcg 3 55 
Leu Val Arg Gin Gly Arg Trp Lys Glu Ala Tyr Asp Arg Leu His Ala 
70 75 80 85 

acc aac aat ttc ccc gag ttc acc ggc cgt ttg tgc ccc gca ccc tgc 403 
Thr Asn Asn Phe Pro Glu Phe Thr Gly Arg Leu Cys Pro Ala Pro Cys 
90 95 100 

gaa ggc gcc tgc gtg etc ggt ate aac gat gat tct gtc acc ate aaa 451 
Glu Gly Ala Cys Val Leu Gly lie Asn Asp Asp Ser Val Thr lie Lys 
105 110 115 

aac gtt tgagctggaa ategtcgaaa aag 48 0 

Asn Val 



<210> 92 
<211> 119 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Ala Asp Pro Gin Gly Phe lie Lys Tyr Ser Arg Arg Glu Pro Ala 
15 10 15 

His Arg Pro Val Pro Leu Arg Leu Met Asp His Ser Glu Val Tyr Glu 
20 25 30 

Lys Ala Pro Ala Gly Gin lie Glu Glu Gin Ala Ala Arg Cys Met Asp 
35 40 45 
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Cys Gly Val Pro Phe Cys His Glu Gly Cys Pro Leu Gly Asn lie lie 
50 55 60 

Pro Glu Trp Asn Asp Leu Val Arg Gin Gly Arg Trp Lys Glu Ala Tyr 
65 70 75 80 

Asp Arg Leu His Ala Thr Asn Asn Phe Pro Glu Phe Thr Gly Arg Leu 
85 90 95 

Cys Pro Ala Pro Cys Glu Gly Ala Cys Val Leu Gly lie Asn Asp Asp 
100 105 110 

Ser Val Thr lie Lys Asn Val 

115 



<210> 93 
<211> 1464 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1441) 
<223> RXA02072 

<400> 93 

tacatggtgc cctcaatggg aaccaccaac atcactaaat ggcccaggta cacactttaa 60 

aatcgtgcgc gcatgcagcc gagatgggaa cgaggaaatc atg aca gtt gat gag 115 

Met Thr Val Asp Glu 
1 5 

cag gtc tct aac tat tac gac atg ctt ctg aag cgc aat get ggc gag 163 
Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys Arg Asn Ala Gly Glu 
10 15 20 

cct gaa ttt cac cag gca gtg gca gag gtt ttg gaa tct ttg aag ate 211 
Pro Glu Phe His Gin Ala Val Ala Glu Val Leu Glu Ser Leu Lys lie 
25 30 35 

gtc ctg gaa aag gac cct cat tac get gat tac ggt etc ate cag cgc 259 
Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr Gly Leu lie Gin Arg 
40 45 50 

ctg tgc gag cct gag cgt cag etc ate ttc cgt gtg cct tgg gtt gat 3 07 
Leu Cys Glu Pro Glu Arg Gin Leu lie Phe Arg Val Pro Trp Val Asp 
55 60 65 

gac cag ggc cag gtc cac gtc aac cgt ggt ttc cgc gtg cag ttc aac 3 55 
Asp Gin Gly Gin Val His Val Asn Arg Gly Phe Arg Val Gin Phe Asn 
70 75 80 85 

tct gca ctt gga cca tac aag ggc ggc ctg cgc ttc cac cca tct gta 403 
Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg Phe His Pro Ser Val 
90 95 100 

aac ctg ggc att gtg aag ttc ctg ggc ttt gag cag ate ttt aaa aac 451 
Asn Leu Gly lie Val Lys Phe Leu Gly Phe Glu Gin lie Phe Lys Asn 
105 110 115 
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tcc eta acc ggc ctg cca ate ggt ggt ggc aag ggt gga tec gac ttc 499 

Ser Leu Thr Gly Leu Pro lie Gly Gly Gly Lys Gly Gly Ser Asp Phe 
120 125 130 

gac cct aag ggc aag tec gat ctg gaa ate atg cgt ttc tgc cag tec 547 

Asp Pro Lys Gly Lys Ser Asp Leu Glu lie Met Arg Phe Cys Gin Ser 
135 140 145 

ttc atg acc gag ctg cac cgc cac ate ggt gag tac cgc gac gtt cct 595 

Phe Met Thr Glu Leu His Arg His lie Gly Glu Tyr Arg Asp Val Pro 

150 155 160 165 

gca ggt aac ate gga gtt ggt ggc cac gag ate ggt tac ctg ttt ggc 643 

Ala Gly Asn lie Gly Val Gly Gly His Glu He Gly Tyr Leu Phe Gly 
170 175 180 

cac tac cgt cgc atg get aac cag cac gag tec ggc gtt ttg acc ggt 691 

His Tyr Arg Arg Met Ala Asn Gin His Glu Ser Gly Val Leu Thr Gly 
185 190 195 

sag ggc ctg acc tgg ggt gga tec ctg gtc cgc acc gag gca act ggc 73 9 

Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg Thr Glu Ala Thr Gly 
200 205 210 

tac ggc tgc gtt tac ttc gtg agt gaa atg ate aag get aag ggc gag 7 87 

Tyr Gly Cys Val Tyr Phe Val Ser Glu Met He Lys Ala Lys Gly Glu 
215 220 225 

age ate age ggc cag aag ate ate gtt tec ggt tec ggc aac gta gca 83 5 

Ser He Ser Gly Gin Lys He He Val Ser Gly Ser Gly Asn Val Ala 

230 235 240 245 

acc tac gcg att gaa aag get cag gaa etc ggc gca acc gtt att ggt 883 

Thr Tyr Ala He Glu Lys Ala Gin Glu Leu Gly Ala Thr Val He Gly 
250 255 260 

ttc tec gat tec age ggt tgg gtt cat acc cct aac ggc gtt gac gtg 931 

Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro Asn Gly Val Asp Val 
265 270 275 

get aag etc cgc gaa ate aag gaa gtt cgt cgc gca cgc gta tec gtg 979 

Ala Lys Leu Arg Glu He Lys Glu Val Arg Arg Ala Arg Val Ser Val 
280 285 290 

tac gec gac gaa gtt gaa ggc gca acc tac cac acc gac ggt tec ate 102 7 

Tyr Ala Asp Glu Val Glu Gly Ala Thr Tyr His Thr Asp Gly Ser He 
295 300 305 

tgg gat etc aag tgc gat ate get ctt cct tgt gca act cag aac gag 1075 

Trp Asp Leu Lys Cys Asp He Ala Leu Pro Cys Ala Thr Gin Asn Glu 

310 315 320 325 

etc aac ggc gag aac get aag act ctt gca gac aac ggc tgc cgt ttc 112 3 

Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp Asn Gly Cys Arg Phe 
330 335 340 

gtt get gaa ggc gcg aac atg cct tec acc cct gag get gtt gag gtc 1171 

Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro Glu Ala Val Glu Val 
345 350 355 
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ttc cgt gag cgc gac ate cgc ttc gga cca ggc aag gca get aac get 1219 
Phe Arg Glu Arg Asp lie Arg Phe Gly Pro Gly Lys Ala Ala Asn Ala 
360 365 370 

ggt ggc gtt gca acc tec get ctg gag atg cag cag aac get teg cgc 1267 
Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin Gin Asn Ala Ser Arg 
375 380 385 

gat tec tgg age ttc gag tac acc gac gag cgc etc cag gtg ate atg 1315 
Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg Leu Gin Val lie Met 
390 395 400 405 

aag aac ate ttc aag acc tgt gca gag acc gca gca gag tat gga cac 13 63 
Lys Asn lie Phe Lys Thr Cys Ala Glu Thr Ala Ala Glu Tyr Gly His 
410 415 420 

gag aac gat tac gtt gtc ggc get aac att get ggc ttc aag aag gta 1411 
Glu Asn Asp Tyr Val Val Gly Ala Asn lie Ala Gly Phe Lys Lys Val 
425 430 435 

get gac gcg atg ctg gca cag ggc gtc ate taagacccct gegctttact 1461 
Ala Asp Ala Met Leu Ala Gin Gly Val lie 
440 445 

taa 1464 



<210> 94 
<211> 447 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Met Thr Val Asp Glu Gin Val Ser Asn Tyr Tyr Asp Met Leu Leu Lys 
15 10 15 

Arg Asn Ala Gly Glu Pro Glu Phe His Gin Ala Val Ala Glu Val Leu 
20 25 30 

Glu Ser Leu Lys lie Val Leu Glu Lys Asp Pro His Tyr Ala Asp Tyr 
35 40 45 

Gly Leu lie Gin Arg Leu Cys Glu Pro Glu Arg Gin Leu lie Phe Arg 
50 55 60 

Val Pro Trp Val Asp Asp Gin Gly Gin Val His Val Asn Arg Gly Phe 
65 70 75 80 

Arg Val Gin Phe Asn Ser Ala Leu Gly Pro Tyr Lys Gly Gly Leu Arg 
85 90 95 

Phe His Pro Ser Val Asn Leu Gly lie Val Lys Phe Leu Gly Phe Glu 
100 105 110 

Gin lie Phe Lys Asn Ser Leu Thr Gly Leu Pro lie Gly Gly Gly Lys 
115 120 125 

Gly Gly Ser Asp Phe Asp Pro Lys Gly Lys Ser Asp Leu Glu lie Met 
130 135 140 



Arg Phe Cys Gin Ser Phe Met Thr Glu Leu His Arg His lie Gly Glu 
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145 150 155 160 

Tyr Arg Asp Val Pro Ala Gly Asn lie Gly Val Gly Gly His Glu lie 
165 170 175 

Gly Tyr Leu Phe Gly His Tyr Arg Arg Met Ala Asn Gin His Glu Ser 
180 185 190 

Gly Val Leu Thr Gly Lys Gly Leu Thr Trp Gly Gly Ser Leu Val Arg 
195 200 205 

Thr Glu Ala Thr Gly Tyr Gly Cys Val Tyr Phe Val Ser Glu Met lie 
210 215 220 

Lys Ala Lys Gly Glu Ser lie Ser Gly Gin Lys lie lie Val Ser Gly 
225 230 235 240 

Ser Gly Asn Val Ala Thr Tyr Ala He Glu Lys Ala Gin Glu Leu Gly 
245 250 255 

Ala Thr Val He Gly Phe Ser Asp Ser Ser Gly Trp Val His Thr Pro 
260 265 270 

Asn Gly Val Asp Val Ala Lys Leu Arg Glu He Lys Glu Val Arg Arg 
275 280 285 

Ala Arg Val Ser Val Tyr Ala Asp Glu Val Glu Gly Ala Thr Tyr His 
290 295 300 

Thr Asp Gly Ser He Trp Asp Leu Lys Cys Asp He Ala Leu Pro Cys 
305 310 315 320 

Ala Thr Gin Asn Glu Leu Asn Gly Glu Asn Ala Lys Thr Leu Ala Asp 
325 330 335 

Asn Gly Cys Arg Phe Val Ala Glu Gly Ala Asn Met Pro Ser Thr Pro 
340 345 350 

Glu Ala Val Glu Val Phe Arg Glu Arg Asp He Arg Phe Gly Pro Gly 
355 360 365 

Lys Ala Ala Asn Ala Gly Gly Val Ala Thr Ser Ala Leu Glu Met Gin 
370 375 380 

Gin Asn Ala Ser Arg Asp Ser Trp Ser Phe Glu Tyr Thr Asp Glu Arg 
385 390 395 400 

Leu Gin Val He Met Lys Asn He Phe Lys Thr Cys Ala Glu Thr Ala 
405 410 415 

Ala Glu Tyr Gly His Glu Asn Asp Tyr Val Val Gly Ala Asn He Ala 
420 425 430 

Gly Phe Lys Lys Val Ala Asp Ala Met Leu Ala Gin Gly Val He 
435 440 445 



<210> 95 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-121CP 



-138- 



<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXA00323 

<400> 95 

cgcgacatcc ttgagtaact ctgagaaaaa ctacccccga tgggagtata aaagtggcaa 60 

atgcgcagtc gatgtcccat cgctgcgtag attagttttc atg aac age gaa cag 115 

Met Asn Ser Glu Gin 
1 5 



gaa ttt gta etc age gee att gaa gaa cgc gac att aag ttt gtg cgt 
Glu Phe Val Leu Ser Ala He Glu Glu Arg Asp He Lys Phe Val Arg 
10 15 20 



163 



eta tgg ttc act gac att ctt ggc cac ttg aag tea gtg gtt gtg get 
Leu Trp Phe Thr Asp lie Leu Gly His Leu Lys Ser Val Val Val Ala 
25 30 35 



211 



cct gca gaa eta gag tct gcg ttg gaa gaa ggc ate gga ttc gat ggc 
Pro Ala Glu Leu Glu Ser Ala Leu Glu Glu Gly He Gly Phe Asp Gly 
40 45 50 



259 



tea gec att gag ggc tac gcg cgt ate teg gaa gcg gac ace att gec 
Ser Ala He Glu Gly Tyr Ala Arg lie Ser Glu Ala Asp Thr He Ala 
55 60 65 



307 



cgc cca gat cca teg aca ttc cag gtc etc cca eta gaa gcg ggc ate 
Arg Pro Asp Pro Ser Thr Phe Gin Val Leu Pro Leu Glu Ala Gly He 
70 75 80 85 



355 



tea aaa ctg cag gca gca cgc ctg ttt tgc gat gtc acg atg cca gac 
Ser Lys Leu Gin Ala Ala Arg Leu Phe Cys Asp Val Thr Met Pro Asp 
90 95 100 



403 



gga cag cca tct ttt tct gac ccg cgc caa gtg ctg cgc agg cag gtc 
Gly Gin Pro Ser Phe Ser Asp Pro Arg Gin Val Leu Arg Arg Gin Val 
105 110 115 



451 



caa eta get gca gat gaa ggc ttg ace tgc atg ate tea cca gag att 
Gin Leu Ala Ala Asp Glu Gly Leu Thr Cys Met He Ser Pro Glu He 
120 125 130 



499 



gag ttc tat ttg gtg caa age ctt cgc ace aac gga ctg cca cct gtg 
Glu Phe Tyr Leu Val Gin Ser Leu Arg Thr Asn Gly Leu Pro Pro Val 
135 140 145 



547 



ccc act gac aac ggc gga tat ttc gac caa gee aca ttc aat gag gcg 
Pro Thr Asp Asn Gly Gly Tyr Phe Asp Gin Ala Thr Phe Asn Glu Ala 
150 155 160 165 



595 



ccg aat ttc cgt cga aac gcg atg gta gcg ctg gag gaa etc ggc ate 
Pro Asn Phe Arg Arg Asn Ala Met Val Ala Leu Glu Glu Leu Gly He 
170 175 180 



643 



cct gtc gag ttc tec cac cat gaa act gca cct ggc cag caa gaa ate 
Pro Val Glu Phe Ser His His Glu Thr Ala Pro Gly Gin Gin Glu He 
185 190 195 



691 
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gat tta cgc cat gcg gat gcg etc acc atg gec gac aac ate atg acc 739 
Asp Leu Arg His Ala Asp Ala Leu Thr Met Ala Asp Asn lie Met Thr 
200 205 210 

ttc cgc tac ate atg aaa cag gtg gca agg gac caa ggc gtc ggg gca 787 
Phe Arg Tyr lie Met Lys Gin Val Ala Arg Asp Gin Gly Val Gly Ala 
215 220 225 

tea ttt atg ccc aag cca ttc caa gaa cat gca ggc tec gec atg cac 83 5 
Ser Phe Met Pro Lys Pro Phe Gin Glu His Ala Gly Ser Ala Met His 
230 235 240 245 

acg cac atg tec tta ttt gag ggc gat acc aac gcg ttc cac gat cca 883 
Thr His Met Ser Leu Phe Glu Gly Asp Thr Asn Ala Phe His Asp Pro 
250 255 260 

gac gat tct tac atg ctg tec aaa acc gca aaa cag ttc ate get gga 931 
Asp Asp Ser Tyr Met Leu Ser Lys Thr Ala Lys Gin Phe lie Ala Gly 
265 270 275 

ate ttg cat cac get cca gaa ttc acc get gtg acc aac cag tgg gtc 979 
lie Leu His His Ala Pro Glu Phe Thr Ala Val Thr Asn Gin Trp Val 
280 285 290 

aat tec tac aaa cgc ate gtg tac gga aac gaa get cca act gcg gca 1027 
Asn Ser Tyr Lys Arg lie Val Tyr Gly Asn Glu Ala Pro Thr Ala Ala 
295 300 305 

acc tgg ggt gta tct aat cgt tct gcg ctg gtt cgt gtt cct acc tac 1075 
Thr Trp Gly Val Ser Asn Arg Ser Ala Leu Val Arg Val Pro Thr Tyr 
310 315 320 325 

cgt ttg aat aag gag gag teg cgc egg gtg gag gtg cgt ctt cct gat 1123 
Arg Leu Asn Lys Glu Glu Ser Arg Arg Val Glu Val Arg Leu Pro Asp 
330 335 340 

acc get tgt aac cca tat ttg gcg ttt tea gtg atg etc ggc get ggt 1171 
Thr Ala Cys Asn Pro Tyr Leu Ala Phe Ser Val Met Leu Gly Ala Gly 
345 350 355 

ttg aaa ggc att aaa gaa ggt tat gag etc gac gag cca get gag gac 1219 
Leu Lys Gly lie Lys Glu Gly Tyr Glu Leu Asp Glu Pro Ala Glu Asp 
360 365 370 

gat ate tec aac ttg age ttc egg gaa cgt cgc gec atg ggc tac aac 12 67 
Asp lie Ser Asn Leu Ser Phe Arg Glu Arg Arg Ala Met Gly Tyr Asn 
375 380 385 

gat ctg cca age age ctt gat cag gca ctg cgc caa atg gaa aag tea 1315 
Asp Leu Pro Ser Ser Leu Asp Gin Ala Leu Arg Gin Met Glu Lys Ser 
390 395 400 405 

gag ctt gtt get gac ate etc ggt gag cac gtt ttt gag ttt ttc ttg 13 63 
Glu Leu Val Ala Asp lie Leu Gly Glu His Val Phe Glu Phe Phe Leu 
410 415 420 

cgc aat aag tgg cgt gaa tgg cgt gac tac caa gag cag ate act ccg 1411 
Arg Asn Lys Trp Arg Glu Trp Arg Asp Tyr Gin Glu Gin He Thr Pro 
425 430 435 

tgg gag etc cga aac aat ctt gat tac tagacttttg cactccaatg 1458 
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Trp Glu Leu Arg Asn Asn Leu Asp Tyr 
440 445 

gaa 1461 



<210> 96 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Asn Ser Glu Gin Glu Phe Val Leu Ser Ala lie Glu Glu Arg Asp 
15 10 15 

lie Lys Phe Val Arg Leu Trp Phe Thr Asp lie Leu Gly His Leu Lys 
20 25 30 

Ser Val Val Val Ala Pro Ala Glu Leu Glu Ser Ala Leu Glu Glu Gly 
35 40 45 

lie Gly Phe Asp Gly Ser Ala lie Glu Gly Tyr Ala Arg lie Ser Glu 
50 55 60 

Ala Asp Thr He Ala Arg Pro Asp Pro Ser Thr Phe Gin Val Leu Pro 
65 70 75 80 

Leu Glu Ala Gly He Ser Lys Leu Gin Ala Ala Arg Leu Phe Cys Asp 
85 90 95 

Val Thr Met Pro Asp Gly Gin Pro Ser Phe Ser Asp Pro Arg Gin Val 
100 105 110 

Leu Arg Arg Gin Val Gin Leu Ala Ala Asp Glu Gly Leu Thr Cys Met 
115 120 125 

He Ser Pro Glu He Glu Phe Tyr Leu Val Gin Ser Leu Arg Thr Asn 
130 135 140 

Gly Leu Pro Pro Val Pro Thr Asp Asn Gly Gly Tyr Phe Asp Gin Ala 
145 150 155 160 

Thr Phe Asn Glu Ala Pro Asn Phe Arg Arg Asn Ala Met Val Ala Leu 
165 170 175 

Glu Glu Leu Gly He Pro Val Glu Phe Ser His His Glu Thr Ala Pro 
180 185 190 

Gly Gin Gin Glu He Asp Leu Arg His Ala Asp Ala Leu Thr Met Ala 
195 200 205 

Asp Asn He Met Thr Phe Arg Tyr He Met Lys Gin Val Ala Arg Asp 
210 215 220 

Gin Gly Val Gly Ala Ser Phe Met Pro Lys Pro Phe Gin Glu His Ala 
225 230 235 240 

Gly Ser Ala Met His Thr His Met Ser Leu Phe Glu Gly Asp Thr Asn 
245 250 255 



Ala Phe His Asp Pro Asp Asp Ser Tyr Met Leu Ser Lys Thr Ala Lys 
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260 265 270 

Gin Phe He Ala Gly He Leu His His Ala Pro Glu Phe Thr Ala Val 
275 280 285 

Thr Asn Gin Trp Val Asn Ser Tyr Lys Arg He Val Tyr Gly Asn Glu 
290 295 300 

Ala Pro Thr Ala Ala Thr Trp Gly Val Ser Asn Arg Ser Ala Leu Val 
305 310 315 320 

Arg Val Pro Thr Tyr Arg Leu Asn Lys Glu Glu Ser Arg Arg Val Glu 
325 330 335 

Val Arg Leu Pro Asp Thr Ala Cys Asn Pro Tyr Leu Ala Phe Ser Val 
340 345 350 

Met Leu Gly Ala Gly Leu Lys Gly He Lys Glu Gly Tyr Glu Leu Asp 
355 360 365 

Glu Pro Ala Glu Asp Asp He Ser Asn Leu Ser Phe Arg Glu Arg Arg 
370 375 380 

Ala Met Gly Tyr Asn Asp Leu Pro Ser Ser Leu Asp Gin Ala Leu Arg 
385 390 395 400 

Gin Met Glu Lys Ser Glu Leu Val Ala Asp He Leu Gly Glu His Val 
405 410 415 

Phe Glu Phe Phe Leu Arg Asn Lys Trp Arg Glu Trp Arg Asp Tyr Gin 
420 425 430 

Glu Gin He Thr Pro Trp Glu Leu Arg Asn Asn Leu Asp Tyr 
435 440 445 



<210> 97 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutaitiicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXA00335 

<400> 97 

actacatttg cagccaagtc tactacttga tcttcaaagg tcagcaattg tgaacaaagc 60 

tacaaataaa ccgttccgcc catgtcaatg aggagtcacc gtg gcg ttt gaa acc 115 

Val Ala Phe Glu Thr 
1 5 

ccg gaa gaa att gtc aag ttc ate aag gat gaa aac gtc gag ttc gtt 163 
Pro Glu Glu He Val Lys Phe He Lys Asp Glu Asn Val Glu Phe Val 
10 15 20 



gac gtt cga ttc acc gac ctt ccc ggc acc gag cag cac ttc age ate 211 
Asp Val Arg Phe Thr Asp Leu Pro Gly Thr Glu Gin His Phe Ser He 
25 30 35 
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cca act acc age ttc gat gca gat aca ate gaa gaa ggt etc gca ttc 
Pro III Ht sir Phe Asp Ala Asp Thr He Glu Glu Gly Leu Ala Phe 
40 45 50 

gac gga tec teg ate cgt ggc ttc acc acg ate gac gaa tct gac atg 
Asp Gly Ser Ser He Arg Gly Phe Thr Thr He Asp Glu Ser Asp Met 



55 



60 



aat etc eta cca gac etc gga acg gee acc ctt gat cca ttc cgc aag 
Asn Leu III Pro Asp Leu Gly Thr Ala Thr Leu Asp Pro Phe Arg Lys 



70 



75 80 85 



aca aaa acc ctg aac gtt aag ttc ttc gtt cac gat cct ttc acc cgc 
III Lys Thr III Asn Val Lys Phe Phe Val His Asp Pro Phe Thr Arg 



95 100 

gag gca ttc tec cgc gac cca cgc aac gtg gca cgc aag gca gag cag 
Glu Ala Phe Ser Arg Asp Pro Arg Asn Val Ala Arg Lys Ala Glu Gin 
105 HO 115 

tac eta gca tec acc ggc att gca gac acc tgc aac ttc ggc gee gag 
4r ^u III Ser Thr Gly He Ala Asp Thr Cys Asn Phe Gly Ala Glu 
120 125 I 30 

act aaa ttc tac etc ttc gac tec gtt cgc tac tec acc gag atg aac 
III III HI Tyr Leu Phe Asp Ser Val Arg Tyr Ser Thr Glu Met Asn 
135 I 40 145 

tec ggc ttc tac gaa gta gat acc gaa gaa ggc tgg tgg aac cgt ggc 
Ser Sy Phe Tyr Glu Val Asp Thr Glu Glu Gly Trp Trp Asn Arg Gly 
150 155 160 



aag gaa acc aac etc gac ggc acc cca aac ctg ggc gca aag aac cgc 
lys Glu Thr Asn Leu Asp Gly Thr Pro Asn Leu Gly Ala Lys Asn Arg 
170 175 180 



ate aag ggt ggc tac ttc cca gta gca cca tac gac caa acc gtt gac 
Val lyl Sly Gly Tyr Phe Pro Val Ala Pro Tyr Asp Gin Thr Val Asp 

190 195 



185 



gtg cgc gat gac atg gtt cgc aac etc gca get tec ggc ttc get ctt 
5a! Arg Lp Asp Met Val Arg Asn Leu Ala Ala Ser Gly Phe Ala Leu 

205 210 



200 



gag cgt ttc cac cac gaa gtc ggt ggc gga cag cag gaa ate aac tac 
III Arg Phe His His Glu Val Gly Gly Gly Gin Gin Glu lie Asn Tyr 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



215 220 



C ac ttc aac acc atg etc cac gcg gca gat gat ate cag acc ttc aag 
Arg Phe Asn Thr Me" Leu His Ala Ala Asp Asp He Gin Thr Phe Lys 
230 235 240 245 

tac ate ate aag aac ace get cgc etc cac ggc aag get gca acc ttc 
Tyr lie lie Lys Asn Thr Ala Arg Leu His Gly Lys Ala Ala Thr Phe 
250 255 260 

atg cct aag cca ctg get ggc gac aac ggt tee ggc atg cac get cac 
Met Pro Lys Pro Leu Ala Gly Asp Asn Gly Ser Gly Met His Ala His 
265 270 275 

cag tec etc tgg aag gac ggc aag cca etc ttc cac gat gag tee ggc 



835 



883 



931 



979 
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Gln Ser Leu Trp Lys Asp Gly Lys Pro Leu Phe His Asp Glu Ser Gly 
280 285 290 

tac gca ggc ctg tec gac ate gec cgc tac tac ate ggc ggc ate ctg 1027 
Tyr Ala Gly Leu Ser Asp He Ala Arg Tyr Tyr He Gly Gly He Leu 
295 300 305 

cac cac gca ggc get gtt ctg gcg ttc acc aac gca acc ctg aac tec 1075 
His His Ala Gly Ala Val Leu Ala Phe Thr Asn Ala Thr Leu Asn Ser 
310 315 320 325 

tac cac cgt ctg gtt cca ggc ttc gag get cca ate aac ctg gtg tac 1123 
Tyr His Arg Leu Val Pro Gly Phe Glu Ala Pro He Asn Leu Val Tyr 
330 335 340 

tea cag cgc aac cgt tec get get gtc cgt ate cca ate acc gga tec 1171 
Ser Gin Arg Asn Arg Ser Ala Ala Val Arg He Pro He Thr Gly Ser 
345 350 355 

aac ccg aag gca aag cgc ate gaa ttc cgc get cca gac cca tea ggc 1219 
Asn Pro Lys Ala Lys Arg He Glu Phe Arg Ala Pro Asp Pro Ser Gly 
360 365 370 

aac cca tac ctg ggc ttt gca gcg atg atg atg gec ggc etc gac ggc 12 67 
Asn Pro Tyr Leu Gly Phe Ala Ala Met Met Met Ala Gly Leu Asp Gly 
375 380 385 

ate aag aac cgc ate gag cca cac get cca gtg gac aag gac etc tac 1315 
He Lys Asn Arg He Glu Pro His Ala Pro Val Asp Lys Asp Leu Tyr 
390 395 400 405 

gaa eta cca cca gag gaa get gca tec att cca cag gca cca acc tec 13 63 
Glu Leu Pro Pro Glu Glu Ala Ala Ser He Pro Gin Ala Pro Thr Ser 
410 415 420 

ctg gaa gca tec ctg aag gca ctg cag gaa gac acc gac ttc etc acc 1411 
Leu Glu Ala Ser Leu Lys Ala Leu Gin Glu Asp Thr Asp Phe Leu Thr 
425 430 435 

gag tct gac gtc ttc acc gag gat etc ate gag gcg tac ate cag tac 1459 
Glu Ser Asp Val Phe Thr Glu Asp Leu He Glu Ala Tyr He Gin Tyr 
440 445 450 

aag tac gac aac gag ate tec cca gtt cgc ctg cgc cca acc ccg cag 1507 
Lys Tyr Asp Asn Glu He Ser Pro Val Arg Leu Arg Pro Thr Pro Gin 
455 460 465 

gaa ttc gaa ttg tac ttc gac tgc taattcactt agetagcega tag 15 54 

Glu Phe Glu Leu Tyr Phe Asp Cys 
470 475 



<210> 98 
<211> 477 
<212> PRT 

<213> Corynebacterium glutainicum 



<400> 98 

Val Ala Phe Glu Thr Pro Glu Glu He Val Lys Phe He Lys Asp Glu 
15 10 15 
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Asn Val Glu Phe 
20 

Gin His Phe Ser 
35 

Glu Gly Leu Ala 
50 

Asp Glu Ser Asp 
65 

Asp Pro Phe Arg 



Asp Pro Phe Thr 
100 

Arg Lys Ala Glu 
115 

Asn Phe Gly Ala 
130 

Ser Thr Glu Met 
145 

Trp Trp Asn Arg 



Gly Ala Lys Asn 
180 

Asp Gin Thr Val 
195 

Ser Gly Phe Ala 
210 

Gin Glu lie Asn 
225 

lie Gin Thr Phe 



Lys Ala Ala Thr 

260 

Gly Met His Ala 
275 

His Asp Glu Ser 
290 

lie Gly Gly He 
305 

Ala Thr Leu Asn 



Val Asp Val Arg 



He Pro Ala Ala 
40 

Phe Asp Gly Ser 
55 

Met Asn Leu Leu 
70 

Lys Ala Lys Thr 
85 

Arg Glu Ala Phe 



Gin Tyr Leu Ala 
120 

Glu Ala Glu Phe 
135 

Asn Ser Gly Phe 
150 

Gly Lys Glu Thr 
165 

Arg Val Lys Gly 



Asp Val Arg Asp 
200 

Leu Glu Arg Phe 
215 

Tyr Arg Phe Asn 
230 

Lys Tyr He He 
245 

Phe Met Pro Lys 



His Gin Ser Leu 

280 

Gly Tyr Ala Gly 
295 

Leu His His Ala 
310 

Ser Tyr His Arg 
325 



Phe Thr Asp Leu 
25 

Ser Phe Asp Ala 



Ser He Arg Gly 
60 

Pro Asp Leu Gly 
75 

Leu Asn Val Lys 
90 

Ser Arg Asp Pro 
105 

Ser Thr Gly He 



Tyr Leu Phe Asp 
140 

Tyr Glu Val Asp 
155 

Asn Leu Asp Gly 
170 

Gly Tyr Phe Pro 
185 

Asp Met Val Arg 



His His Glu Val 
220 

Thr Met Leu His 
235 

Lys Asn Thr Ala 
250 

Pro Leu Ala Gly 

265 

Trp Lys Asp Gly 



Leu Ser Asp He 
300 

Gly Ala Val Leu 
315 

Leu Val Pro Gly 
330 



Pro Gly Thr Glu 
30 

Asp Thr He Glu 
45 

Phe Thr Thr He 



Thr Ala Thr Leu 
80 

Phe Phe Val His 
95 

Arg Asn Val Ala 
110 

Ala Asp Thr Cys 
125 

Ser Val Arg Tyr 



Thr Glu Glu Gly 
160 

Thr Pro Asn Leu 
175 

Val Ala Pro Tyr 
190 

Asn Leu Ala Ala 
205 

Gly Gly Gly Gin 



Ala Ala Asp Asp 
240 

Arg Leu His Gly 
255 

Asp Asn Gly Ser 
270 

Lys Pro Leu Phe 
285 

Ala Arg Tyr Tyr 



Ala Phe Thr Asn 
320 

Phe Glu Ala Pro 
335 



He Asn Leu Val Tyr Ser Gin Arg Asn Arg Ser Ala Ala Val Arg He 
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340 

Pro lie Thr Gly Ser Asn 
355 

Pro Asp Pro Ser Gly Asn 
370 

Ala Gly Leu Asp Gly He 
385 390 

Asp Lys Asp Leu Tyr Glu 
405 

Gin Ala Pro Thr Ser Leu 
420 

Thr Asp Phe Leu Thr Glu 
435 

Ala Tyr He Gin Tyr Lys 
450 

Arg Pro Thr Pro Gin Glu 
465 470 



345 

Pro Lys Ala Lys Arg 
360 

Pro Tyr Leu Gly Phe 
375 

Lys Asn Arg He Glu 
395 

Leu Pro Pro Glu Glu 
410 

Glu Ala Ser Leu Lys 
425 

Ser Asp Val Phe Thr 
440 

Tyr Asp Asn Glu He 
455 

Phe Glu Leu Tyr Phe 
475 



350 

He Glu Phe Arg Ala 
365 

Ala Ala Met Met Met 
380 

Pro His Ala Pro Val 
400 

Ala Ala Ser He Pro 
415 

Ala Leu Gin Glu Asp 
430 

Glu Asp Leu He Glu 
445 

Ser Pro Val Arg Leu 
460 

Asp Cys 



<210> 99 
<211> 3258 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3235) 

<223> RXA00324 

<400> 99 

tccgtgggag ctccgaaaca atcttgatta ctagactttt gcactccaat ggaaacccta 60 

cggcgaccca attgcgaccc gatgaaggag gggagaagct atg tea gga ccg tta 115 

Met Ser Gly Pro Leu 
1 5 

aga agt gaa cgt aaa gtc gtt ggc ttt gtc aga gac cca ctg cca aaa 163 
Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg Asp Pro Leu Pro Lys 
10 15 20 

gtt ggt tct tta teg ctg aaa tct gag cat gec caa gca gat eta gag 211 
Val Gly Ser Leu Ser Leu Lys Ser Glu His Ala Gin Ala Asp Leu Glu 
25 30 35 

cat ttg ggt tgg cgc aat gtt gag tct ttg gat ttg ttg tgg ggc ttg 259 
His Leu Gly Trp Arg Asn Val Glu Ser Leu Asp Leu Leu Trp Gly Leu 
40 45 50 

tea ggt gca ggc gat ccc gat gtc gcg ctg aac ctt ctt att egg ctg 307 
Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn Leu Leu He Arg Leu 
55 60 65 



tat cag gca ctt gaa gca ate ggc gag gat get cga aac gag ctt gat 



355 
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Tyr Gin Ala Leu Glu Ala lie Gly Glu Asp Ala Arg Asn Glu Leu Asp 
70 75 80 85 

caa gag att cgc cag gat gaa aaa eta cga gtc cgc ctt ttt gca ttg 403 
Gin Glu lie Arg Gin Asp Glu Lys Leu Arg Val Arg Leu Phe Ala Leu 
90 95 100 

ttg ggt ggt tec teg get gtc ggt gat cac ttg gtc gec aat cct ttg 451 
Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu Val Ala Asn Pro Leu 
105 110 115 

cag tgg aaa etc tta aaa ctt gat gcg cca teg agg gaa gag atg ttt 49 9 
Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser Arg Glu Glu Met Phe 
120 125 130 

cag gcg ctg ctg gaa tct gtg aaa get cag cct get gtg ctt gag gtt 547 
Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro Ala Val Leu Glu Val 
135 140 145 

gag gat ttc age gat gca cac aac att gec cga gac gat ttg age acg 59 5 
Glu Asp Phe Ser Asp Ala His Asn lie Ala Arg Asp Asp Leu Ser Thr 
150 155 160 165 

cct ggt ttt tac acg get agt gtt acc ggg cct gaa gca gag cga gtc 643 
Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro Glu Ala Glu Arg Val 
170 175 180 

ttg aaa tgg act tat cgc acg ttg ctg acc egg att get gcg cat gat 691 
Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg lie Ala Ala His Asp 
185 190 195 

tta gcg ggt acc tat ccc acc gac atg egg aga aaa ggt ggc gat cct 73 9 
Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg Lys Gly Gly Asp Pro 
200 205 210 

gtt ccg ttt age aca gtg acc atg cag etc age gac eta get gat get 787 
Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser Asp Leu Ala Asp Ala 
215 220 225 

get ttg act get get tta get gtg gca att gec aat gtt tat ggt gaa 83 5 
Ala Leu Thr Ala Ala Leu Ala Val Ala lie Ala Asn Val Tyr Gly Glu 
230 235 240 245 

aag ccg gtt gat tea get tta tct gtc ate gcg atg ggc aaa tgt ggc 883 
Lys Pro Val Asp Ser Ala Leu Ser Val lie Ala Met Gly Lys Cys Gly 
250 255 260 

gcg cag gaa ttg aac tac att tea gat gtg gac gtg gtg ttt gtt gca 931 
Ala Gin Glu Leu Asn Tyr lie Ser Asp Val Asp Val Val Phe Val Ala 
265 270 275 

gag ccg gca aac tct aaa tea aca cgc acc gca gca gag etc att cgc 979 
Glu Pro Ala Asn Ser Lys Ser Thr Arg Thr Ala Ala Glu Leu lie Arg 
280 285 290 

ate ggt age aac teg ttc ttt gag gtg gat gca gca ctt cgc cca gaa 1027 
lie Gly Ser Asn Ser Phe Phe Glu Val Asp Ala Ala Leu Arg Pro Glu 
295 300 305 

ggt aaa agt ggc get ctt gtg cgc tct ttg gat tec cat atg gcg tat 1075 
Gly Lys Ser Gly Ala Leu Val Arg Ser Leu Asp Ser His Met Ala Tyr 
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310 315 320 325 

tac aag cgc tgg gcg gaa acc tgg gag ttt cag gca ctg ctg aaa get 1123 
Tyr Lys Arg Trp Ala Glu Thr Trp Glu Phe Gin Ala Leu Leu Lys Ala 
330 335 340 

cgt ccc atg acg ggt gat att aac ctt ggg cag tec tat gtg gat get 1171 
Arg Pro Met Thr Gly Asp lie Asn Leu Gly Gin Ser Tyr Val Asp Ala 
345 350 355 

ctt tea ccg ttg att tgg acg get age cag egg gaa tea ttt gtc aca 1219 
Leu Ser Pro Leu lie Trp Thr Ala Ser Gin Arg Glu Ser Phe Val Thr 
360 365 370 

gat gtc caa get atg cgc cgt cga gtg ttg gac aat gtt ccg gaa gac 12 67 
Asp Val Gin Ala Met Arg Arg Arg Val Leu Asp Asn Val Pro Glu Asp 
375 380 385 

ttg cgt gat cgt gag ctg aag ctt ggt cgc ggt ggt ttg agg gat gtg 1315 
Leu Arg Asp Arg Glu Leu Lys Leu Gly Arg Gly Gly Leu Arg Asp Val 
390 395 400 405 

gag ttt get gtc cag etc ctt cag atg gtg cat ggt cgc att gat gag 13 63 
Glu Phe Ala Val Gin Leu Leu Gin Met Val His Gly Arg lie Asp Glu 
410 415 420 

acg ttg egg gtt egg tea acg gta aat get ttg cat gtg ttg gtt gat 1411 
Thr Leu Arg Val Arg Ser Thr Val Asn Ala Leu His Val Leu Val Asp 
425 430 435 

cag gga tat gtg ggt cgt gaa gac ggg cat aat etc att gag teg tat 145 9 
Gin Gly Tyr Val Gly Arg Glu Asp Gly His Asn Leu lie Glu Ser Tyr 
440 445 450 

gag ttt ttg cgt ctg ttg gag cat cgc ctt caa ttg gag egg ate aag 1507 
Glu Phe Leu Arg Leu Leu Glu His Arg Leu Gin Leu Glu Arg lie Lys 
455 460 465 

cgc act cac ttg tta ccg aaa cct gat gac cga atg aat atg cgc tgg 1555 
Arg Thr His Leu Leu Pro Lys Pro Asp Asp Arg Met Asn Met Arg Trp 
470 475 480 485 

ttg gcg cgc get tct ggg ttt act ggt teg atg gag caa agt teg gec 1603 
Leu Ala Arg Ala Ser Gly Phe Thr Gly Ser Met Glu Gin Ser Ser Ala 
490 495 500 

aaa get atg gaa egg cat ttg cgt aag gtt cgt ttg cag att cag teg 1651 
Lys Ala Met Glu Arg His Leu Arg Lys Val Arg Leu Gin lie Gin Ser 
505 510 515 

ttg cat agt cag ctg ttt tat egg cca ctg ctg aac tct gtg gtc aac 1699 
Leu His Ser Gin Leu Phe Tyr Arg Pro Leu Leu Asn Ser Val Val Asn 
520 525 530 

ttg age gcg gat gec ate agg ttg tct ccg gat get gca aag eta caa 17 47 
Leu Ser Ala Asp Ala lie Arg Leu Ser Pro Asp Ala Ala Lys Leu Gin 
535 540 545 

ttg gcg gca ttg gga tac ctg cat cca tea cgt get tat gaa cac ctg 1795 
Leu Ala Ala Leu Gly Tyr Leu His Pro Ser Arg Ala Tyr Glu His Leu 
550 555 560 565 
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act get ctt gca tea gga get age cgt aaa gec aag att cag gcg atg 1843 
Thr Ala Leu Ala Ser Gly Ala Ser Arg Lys Ala Lys He Gin Ala Met 
570 575 580 

ttg ctg ccc acg ttg atg gag tgg ctg tct caa aca get gaa cca gat 1891 
Leu Leu Pro Thr Leu Met Glu Trp Leu Ser Gin Thr Ala Glu Pro Asp 
585 590 595 

gcg gga ttg ctg aat tac cgc aag ctt tct gat get tec tat gat cgc 1939 
Ala Gly Leu Leu Asn Tyr Arg Lys Leu Ser Asp Ala Ser Tyr Asp Arg 
600 605 610 

age tgg ttt ttg cgc atg ctg cgt gat gag ggc gta gtg ggg cag egg 1987 
Ser Trp Phe Leu Arg Met Leu Arg Asp Glu Gly Val Val Gly Gin Arg 
615 620 625 

ttg atg cgt att ttg gga aat tct ccc tat att tct gaa ctg att ate 2 035 
Leu Met Arg He Leu Gly Asn Ser Pro Tyr He Ser Glu Leu He He 
630 635 640 645 

tec act ccg gac ttt atg aaa cag ctg ggt gat gcg gcg tct ggt cct 2083 
Ser Thr Pro Asp Phe Met Lys Gin Leu Gly Asp Ala Ala Ser Gly Pro 
650 655 660 

aaa ttg ctt get act gca ccg act cag gtt gtg aaa gca ate aag gca 2131 
Lys Leu Leu Ala Thr Ala Pro Thr Gin Val Val Lys Ala He Lys Ala 
665 670 675 

acg gtg teg cgt cat gag tea cct gat egg gcg ate cag get gca cga 2179 
Thr Val Ser Arg His Glu Ser Pro Asp Arg Ala He Gin Ala Ala Arg 
680 685 690 

teg ctg agg agg cag gag ctg gca cgc att gec tct get gat ttg etc 2227 
Ser Leu Arg Arg Gin Glu Leu Ala Arg He Ala Ser Ala Asp Leu Leu 
695 700 705 

aac atg etc act gtt cag gaa gta tgc caa age ttg tea eta gtc tgg 2275 
Asn Met Leu Thr Val Gin Glu Val Cys Gin Ser Leu Ser Leu Val Trp 
710 715 720 725 

gat gcg gtg ttg gat get gec ttg gat gcg gaa ate cgt get gca ctt 2323 
Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu He Arg Ala Ala Leu 
730 735 740 

aac gat cca cag aaa cca gat cag cct ctg gec aat att tct gtg ate 23 71 
Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu Ala Asn He Ser Val He 
745 750 755 

ggc atg ggc cgt ttg ggt gga gca gaa ctt gga tac ggt tct gat gec 2 419 
Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly Tyr Gly Ser Asp Ala 
760 765 770 

gat gtg atg ttt gta tgc gag ccg gta gec ggt gtg gaa gag cat gag 2467 
Asp Val Met Phe Val Cys Glu Pro Val Ala Gly Val Glu Glu His Glu 
775 780 785 

gec gtc aca tgg tct att get ate tgt gat tec atg egg teg agg ctt 2515 
Ala Val Thr Trp Ser He Ala He Cys Asp Ser Met Arg Ser Arg Leu 
790 795 800 805 
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gcg cag cct tec ggt gat cca cct ttg gag gtg gat ctg ggg ctg cgt 2 563 
Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val Asp Leu Gly Leu Arg 
810 815 820 

cct gaa ggg aga tct ggt gcg att gtg cgc acc gtt gat tec tat gtg 2 611 
Pro Glu Gly Arg Ser Gly Ala lie Val Arg Thr Val Asp Ser Tyr Val 
825 830 835 

aag tac tac gaa aag tgg ggt gaa act tgg gag att cag gcg ctg ctg 2 659 
Lys Tyr Tyr Glu Lys Trp Gly Glu Thr Trp Glu He Gin Ala Leu Leu 
840 845 850 

agg get gcg tgg gtt get ggt gat cgt gag ctg ggt att aag ttc ttg 2707 
Arg Ala Ala Trp Val Ala Gly Asp Arg Glu Leu Gly He Lys Phe Leu 
855 860 865 

gag teg att gat cgt ttc cgc tac cca gtt gac ggg gca acg cag gcg 2755 
Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp Gly Ala Thr Gin Ala 
870 875 880 885 

cag ctt cgt gaa gtt cgt cga att aag gcg agg gtg gat aat gag agg 2 803 
Gin Leu Arg Glu Val Arg Arg He Lys Ala Arg Val Asp Asn Glu Arg 
890 895 900 

ctt ccg cgc ggg get gat cga aat acc cat acc aag ctg ggt egg gga 2 851 
Leu Pro Arg Gly Ala Asp Arg Asn Thr His Thr Lys Leu Gly Arg Gly 
905 910 915 

gcg tta act gac ate gag tgg act gtg cag ttg ttg acc atg atg cat 2899 
Ala Leu Thr Asp He Glu Trp Thr Val Gin Leu Leu Thr Met Met His 
920 925 930 

get cat gag att ccg gag ctg cac aat acg teg acg ttg gaa gtt ctt 2947 
Ala His Glu He Pro Glu Leu His Asn Thr Ser Thr Leu Glu Val Leu 
935 940 945 

gaa gtg ctg gaa aag cat cag att att aac cct gtg cag gtg cag acg 2995 
Glu Val Leu Glu Lys His Gin He He Asn Pro Val Gin Val Gin Thr 
950 955 960 965 

ctt egg gaa gcg tgg ctg acg gca acg get get agg aat gcg ctt gtg 3043 
Leu Arg Glu Ala Trp Leu Thr Ala Thr Ala Ala Arg Asn Ala Leu Val 
970 975 980 

ctg gtc agg ggt aag aga tta gat cag tta cct act cct ggt ccg cac 3 091 
Leu Val Arg Gly Lys Arg Leu Asp Gin Leu Pro Thr Pro Gly Pro His 
985 990 995 

ctt gcg cag gtg get ggt gcg tct ggt tgg gat cca aat gag tac cag 313 9 
Leu Ala Gin Val Ala Gly Ala Ser Gly Trp Asp Pro Asn Glu Tyr Gin 
1000 1005 1010 

gag tat ttg gaa aac tat ctg aaa gtg acc agg aag agt cgt cag gtt 3187 
Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg Lys Ser Arg Gin Val 
1015 1020 1025 

gtt gat gaa gtc ttc tgg ggt gtg gac tct atg gag caa cgt gag ttt 323 5 
Val Asp Glu Val Phe Trp Gly Val Asp Ser Met Glu Gin Arg Glu Phe 
1030 1035 1040 1045 



taggtaggtg gtgggagccc caa 



3258 
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<210> 100 
<211> 1045 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Ser Gly Pro Leu Arg Ser Glu Arg Lys Val Val Gly Phe Val Arg 
15 10 15 

Asp Pro Leu Pro Lys Val Gly Ser Leu Ser Leu Lys Ser Glu His Ala 
20 25 30 

Gin Ala Asp Leu Glu His Leu Gly Trp Arg Asn Val Glu Ser Leu Asp 
35 40 45 

Leu Leu Trp Gly Leu Ser Gly Ala Gly Asp Pro Asp Val Ala Leu Asn 
50 55 60 

Leu Leu lie Arg Leu Tyr Gin Ala Leu Glu Ala lie Gly Glu Asp Ala 
65 70 75 80 

Arg Asn Glu Leu Asp Gin Glu lie Arg Gin Asp Glu Lys Leu Arg Val 
85 90 95 

Arg Leu Phe Ala Leu Leu Gly Gly Ser Ser Ala Val Gly Asp His Leu 
100 105 110 

Val Ala Asn Pro Leu Gin Trp Lys Leu Leu Lys Leu Asp Ala Pro Ser 
115 120 125 

Arg Glu Glu Met Phe Gin Ala Leu Leu Glu Ser Val Lys Ala Gin Pro 
130 135 140 

Ala Val Leu Glu Val Glu Asp Phe Ser Asp Ala His Asn lie Ala Arg 
145 150 155 160 

Asp Asp Leu Ser Thr Pro Gly Phe Tyr Thr Ala Ser Val Thr Gly Pro 
165 170 175 

Glu Ala Glu Arg Val Leu Lys Trp Thr Tyr Arg Thr Leu Leu Thr Arg 
180 185 190 

lie Ala Ala His Asp Leu Ala Gly Thr Tyr Pro Thr Asp Met Arg Arg 
195 200 205 

Lys Gly Gly Asp Pro Val Pro Phe Ser Thr Val Thr Met Gin Leu Ser 
210 215 220 

Asp Leu Ala Asp Ala Ala Leu Thr Ala Ala Leu Ala Val Ala lie Ala 
225 230 235 240 

Asn Val Tyr Gly Glu Lys Pro Val Asp Ser Ala Leu Ser Val lie Ala 
245 250 255 

Met Gly Lys Cys Gly Ala Gin Glu Leu Asn Tyr lie Ser Asp Val Asp 
260 265 270 

Val Val Phe Val Ala Glu Pro Ala Asn Ser Lys Ser Thr Arg Thr Ala 
275 280 285 
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Ala Glu Leu lie 
290 

Ala Leu Arg Pro 
305 

Ser His Met Ala 



Ala Leu Leu Lys 
340 

Ser Tyr Val Asp 
355 

Glu Ser Phe Val 
370 

Asn Val Pro Glu 
385 

Gly Leu Arg Asp 



Gly Arg lie Asp 
420 

His Val Leu Val 
435 

Leu lie Glu Ser 
450 

Leu Glu Arg lie 
465 

Met Asn Met Arg 



Glu Gin Ser Ser 
500 

Leu Gin He Gin 
515 

Asn Ser Val Val 
530 

Ala Ala Lys Leu 
545 

Ala Tyr Glu His 



Lys He Gin Ala 
580 

Thr Ala Glu Pro 
595 



Arg He Gly Ser 
295 

Glu Gly Lys Ser 
310 

Tyr Tyr Lys Arg 
325 

Ala Arg Pro Met 



Ala Leu Ser Pro 
360 

Thr Asp Val Gin 
375 

Asp Leu Arg Asp 
390 

Val Glu Phe Ala 
405 

Glu Thr Leu Arg 



Asp Gin Gly Tyr 
440 

Tyr Glu Phe Leu 

455 

Lys Arg Thr His 
470 

Trp Leu Ala Arg 
485 

Ala Lys Ala Met 



Ser Leu His Ser 
520 

Asn Leu Ser Ala 

535 

Gin Leu Ala Ala 
550 

Leu Thr Ala Leu 
565 

Met Leu Leu Pro 



Asp Ala Gly Leu 
600 



Asn Ser Phe Phe 
300 

Gly Ala Leu Val 
315 

Trp Ala Glu Thr 
330 

Thr Gly Asp He 
345 

Leu He Trp Thr 



Ala Met Arg Arg 
380 

Arg Glu Leu Lys 
395 

Val Gin Leu Leu 
410 

Val Arg Ser Thr 
425 

Val Gly Arg Glu 



Arg Leu Leu Glu 
460 

Leu Leu Pro Lys 
475 

Ala Ser Gly Phe 
490 

Glu Arg His Leu 
505 

Gin Leu Phe Tyr 



Asp Ala He Arg 
540 

Leu Gly Tyr Leu 
555 

Ala Ser Gly Ala 
570 

Thr Leu Met Glu 
585 

Leu Asn Tyr Arg 



Glu Val Asp Ala 



Arg Ser Leu Asp 
320 

Trp Glu Phe Gin 
335 

Asn Leu Gly Gin 
350 

Ala Ser Gin Arg 
365 

Arg Val Leu Asp 



Leu Gly Arg Gly 
400 

Gin Met Val His 
415 

Val Asn Ala Leu 
430 

Asp Gly His Asn 
445 

His Arg Leu Gin 



Pro Asp Asp Arg 
480 

Thr Gly Ser Met 
495 

Arg Lys Val Arg 
510 

Arg Pro Leu Leu 
525 

Leu Ser Pro Asp 



His Pro Ser Arg 
560 

Ser Arg Lys Ala 
575 

Trp Leu Ser Gin 
590 

Lys Leu Ser Asp 
605 
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Ala Ser Tyr Asp Arg Ser Trp Phe Leu Arg Met Leu Arg Asp Glu Gly 
610 615 620 

Val Val Gly Gin Arg Leu Met Arg lie Leu Gly Asn Ser Pro Tyr lie 
625 630 635 640 

Ser Glu Leu He He Ser Thr Pro Asp Phe Met Lys Gin Leu Gly Asp 
645 650 655 

Ala Ala Ser Gly Pro Lys Leu Leu Ala Thr Ala Pro Thr Gin Val Val 
660 665 670 

Lys Ala He Lys Ala Thr Val Ser Arg His Glu Ser Pro Asp Arg Ala 
675 680 685 

He Gin Ala Ala Arg Ser Leu Arg Arg Gin Glu Leu Ala Arg He Ala 
690 695 700 

Ser Ala Asp Leu Leu Asn Met Leu Thr Val Gin Glu Val Cys Gin Ser 
705 710 715 720 

Leu Ser Leu Val Trp Asp Ala Val Leu Asp Ala Ala Leu Asp Ala Glu 
725 730 735 

He Arg Ala Ala Leu Asn Asp Pro Gin Lys Pro Asp Gin Pro Leu Ala 
740 745 750 

Asn He Ser Val He Gly Met Gly Arg Leu Gly Gly Ala Glu Leu Gly 
755 760 765 

Tyr Gly Ser Asp Ala Asp Val Met Phe Val Cys Glu Pro Val Ala Gly 
770 775 780 

Val Glu Glu His Glu Ala Val Thr Trp Ser He Ala He Cys Asp Ser 
785 790 795 800 

Met Arg Ser Arg Leu Ala Gin Pro Ser Gly Asp Pro Pro Leu Glu Val 
805 810 815 

Asp Leu Gly Leu Arg Pro Glu Gly Arg Ser Gly Ala He Val Arg Thr 
820 825 830 

Val Asp Ser Tyr Val Lys Tyr Tyr Glu Lys Trp Gly Glu Thr Trp Glu 
835 840 845 

He Gin Ala Leu Leu Arg Ala Ala Trp Val Ala Gly Asp Arg Glu Leu 
850 855 860 

Gly He Lys Phe Leu Glu Ser He Asp Arg Phe Arg Tyr Pro Val Asp 
865 870 875 880 

Gly Ala Thr Gin Ala Gin Leu Arg Glu Val Arg Arg He Lys Ala Arg 
885 890 895 

Val Asp Asn Glu Arg Leu Pro Arg Gly Ala Asp Arg Asn Thr His Thr 
900 905 910 

Lys Leu Gly Arg Gly Ala Leu Thr Asp He Glu Trp Thr Val Gin Leu 
915 920 925 



Leu Thr Met Met His Ala His Glu He Pro Glu Leu His Asn Thr Ser 
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930 935 940 

Thr Leu Glu Val Leu Glu Val Leu Glu Lys His Gin lie lie Asn Pro 
945 950 955 960 

Val Gin Val Gin Thr Leu Arg Glu Ala Trp Leu Thr Ala Thr Ala Ala 
965 970 975 

Arg Asn Ala Leu Val Leu Val Arg Gly Lys Arg Leu Asp Gin Leu Pro 
980 985 990 

Thr Pro Gly Pro His Leu Ala Gin Val Ala Gly Ala Ser Gly Trp Asp 
995 1000 1005 

Pro Asn Glu Tyr Gin Glu Tyr Leu Glu Asn Tyr Leu Lys Val Thr Arg 
1010 1015 1020 

Lys Ser Arg Gin Val Val Asp Glu Val Phe Trp Gly Val Asp Ser Met 
1025 1030 1035 1040 

Glu Gin Arg Glu Phe 
1045 



<210> 101 
<211> 861 
<212> DNA 

<213> Corynefoacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (861} 
<223> RXW03176 

<400> 101 

gag ttg gcc gat tac ate ccg gaa eta aaa tct gcg gac cca aac ccg 48 
Glu Leu Ala Asp Tyr lie Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 

ctg gca gta gcc ctg tgc acc gtt aac gga cac ate tac age gca ggc 9 6 
Leu Ala Val Ala Leu Cys Thr Val Asn Gly His lie Tyr Ser Ala Gly 
20 25 30 

gat gac gac ate gaa ttc acc atg caa agt att tec aag cca ttt gcc 144 
Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys Pro Phe Ala 
35 40 45 

tac gca etc gca etc caa gaa tgc ggc ttt gat gag gtc tct gca tec 192 
Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

gtg gcc ttg gag ccc tec ggt gag gcc ttc aac gaa ctt tec etc gac 240 
Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

ggc gaa aac cgc ccc atg aac ccc atg ate aac gcc ggc gcg ate gcc 288 
Gly Glu Asn Arg Pro Met Asn Pro Met He Asn Ala Gly Ala He Ala 
85 90 95 



ate aac cag ctg ate aac ggc tec gat tec acc gtg gaa gac cgc gtg 
He Asn Gin Leu He Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 



336 
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100 105 110 

gaa aaa ate cga cac tac ttc tct gaa ctt get gga cgc gaa etc ace 3 84 
Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 120 125 

ate gac cgc gtg ctt gec gaa tec gaa etc gee ggc gec gac cgc aac 43 2 
lie Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 

etc tec ate gee cac atg ctg cgc aat tac ggc gtc ate gaa gac gaa 48 0 
Leu Ser He Ala His Met Leu Arg Asn Tyr Gly Val He Glu Asp Glu 
145 150 155 160 

gec cac gac gec gtc etc age tac acg ctg caa tgc gec ate aaa gta 52 8 
Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 
165 170 175 

acc acg cgc gac etc gca gtc atg ace gec acg etc gee gee ggc ggc 57 6 
Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 
180 185 190 

aca cac cca att acc ggc aag aag ctt etc gac gec cgc gtc tgc cgc 624 
Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 
195 200 205 

etc acc etc tec gtc atg get tea gca ggc atg tac gac gag gca ggg 672 
Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 
210 215 220 

cag tgg etc tec acc gta ggc ate ccc gcg aaa tea gga gtc gee ggc 720 
Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly Val Ala Gly 
225 230 235 240 

gga etc ate ggc att ctg cca ggt cag ctg ggc ate gec aca ttt tec 768 
Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 
245 250 255 

cca cgc ctg aac ccc aaa ggc aac age gtg cgc ggc gta aaa ata ttc 816 
Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys He Phe 
260 265 270 

aaa cag ctt tec gac gac atg ggc etc cac etc atg tec acc gag 861 
Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 



<210> 102 
<211> 287 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Glu Leu Ala Asp Tyr He Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 

Leu Ala Val Ala Leu Cys Thr Val Asn Gly His He Tyr Ser Ala Gly 
20 25 30 

Asp Asp Asp He Glu Phe Thr Met Gin Ser He Ser Lys Pro Phe Ala 
35 40 45 
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Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

Gly Glu Asn Arg Pro Met Asn Pro Met lie Asn Ala Gly Ala lie Ala 
85 90 95 

lie Asn Gin Leu lie Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 
100 105 110 

Glu Lys lie Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 120 125 

lie Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 

Leu Ser lie Ala His Met Leu Arg Asn Tyr Gly Val lie Glu Asp Glu 
145 150 155 160 

Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 
165 170 175 

Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 
180 185 190 

Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 
195 200 205 

Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 
210 215 220 

Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly Val Ala Gly 
225 230 235 240 

Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 
245 250 255 

Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys He Phe 
260 265 270 

Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 



<210> 103 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (861) 
<223> FRXA02879 

<400> 103 

gag ttg gcc gat tac ate ccg gaa eta aaa tct gcg gac cca aac ccg 
Glu Leu Ala Asp Tyr He Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 
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ctg gca gta gcc ctg tgc acc gtt aac gga cac ate tac age gca ggc 9 6 

Leu Ala Val Ala Leu Cys Thr Val Asn Gly His lie Tyr Ser Ala Gly 

20 25 30 

gat gac gac ate gaa ttc acc atg caa agt att tec aag cca ttt gcc 144 

Asp Asp Asp lie Glu Phe Thr Met Gin Ser lie Ser Lys Pro Phe Ala 

35 40 45 

tac gca etc gca etc caa gaa tgc ggc ttt gat gag gtc tct gca tec 192 

Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 

50 55 60 

gtg gcc ttg gag ccc tec ggt gag gcc ttc aac gaa ctt tec etc gac 240 

Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 

65 70 75 80 

ggc gaa aac cgc ccc atg aac ccc atg ate aac gcc ggc gcg ate gcc 2 88 

Gly Glu Asn Arg Pro Met Asn Pro Met lie Asn Ala Gly Ala lie Ala 

85 90 95 

ate aac cag ctg ate aac ggc tec gat tec acc gtg gaa gac cgc gtg 33 6 

lie Asn Gin Leu lie Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 

100 105 110 

gaa aaa ate cga cac tac ttc tct gaa ctt get gga cgc gaa etc acc 3 84 

Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 

115 120 125 

ate gac cgc gtg ctt gcc gaa tec gaa etc gcc ggc gcc gac cgc aac 432 

He Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 

130 135 140 

etc tec ate gcc cac atg ctg cgc aat tac ggc gtc ate gaa gac gaa 4 80 

Leu Ser He Ala His Met Leu Arg Asn Tyr Gly Val He Glu Asp Glu 

145 150 155 160 

gcc cac gac gee gtc etc age tac acg ctg caa tgc gcc ate aaa gta 52 8 

Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 

165 170 175 

acc acg cgc gac etc gca gtc atg acc gcc acg etc gcc gcc ggc ggc 57 6 

Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 

180 185 190 

aca cac cca att acc ggc aag aag ctt etc gac gcc cgc gtc tgc cgc 624 

Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 

195 200 205 

etc acc etc tec gtc atg get tea gca ggc atg tac gac gag gca ggg 672 

Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 

210 215 220 

cag tgg etc tec acc gta ggc ate ccc gcg aaa tea gga gtc gcc ggc 72 0 

Gin Trp Leu Ser Thr Val Gly He Pro Ala Lys Ser Gly Val Ala Gly 

225 230 235 240 



gga etc ate ggc att ctg cca ggt cag ctg ggc ate gcc aca ttt tec 768 
Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 
245 250 255 
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cca cgc ctg aac ccc aaa ggc aac age gtg cgc ggc gta aaa ata ttc 816 
Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys lie Phe 
260 265 270 

aaa cag ctt tec gac gac atg ggc etc cac etc atg tec acc gag 861 
Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 



<210> 104 
<211> 287 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Glu Leu Ala Asp Tyr lie Pro Glu Leu Lys Ser Ala Asp Pro Asn Pro 
15 10 15 

Leu Ala Val Ala Leu Cys Thr Val Asn Gly His lie Tyr Ser Ala Gly 
20 25 30 

Asp Asp Asp lie Glu Phe Thr Met Gin Ser lie Ser Lys Pro Phe Ala 
35 40 45 

Tyr Ala Leu Ala Leu Gin Glu Cys Gly Phe Asp Glu Val Ser Ala Ser 
50 55 60 

Val Ala Leu Glu Pro Ser Gly Glu Ala Phe Asn Glu Leu Ser Leu Asp 
65 70 75 80 

Gly Glu Asn Arg Pro Met Asn Pro Met lie Asn Ala Gly Ala lie Ala 
85 90 95 

He Asn Gin Leu He Asn Gly Ser Asp Ser Thr Val Glu Asp Arg Val 
100 105 110 

Glu Lys He Arg His Tyr Phe Ser Glu Leu Ala Gly Arg Glu Leu Thr 
115 120 125 

He Asp Arg Val Leu Ala Glu Ser Glu Leu Ala Gly Ala Asp Arg Asn 
130 135 140 

Leu Ser He Ala His Met Leu Arg Asn Tyr Gly Val He Glu Asp Glu 
145 150 155 160 

Ala His Asp Ala Val Leu Ser Tyr Thr Leu Gin Cys Ala He Lys Val 
165 170 175 

Thr Thr Arg Asp Leu Ala Val Met Thr Ala Thr Leu Ala Ala Gly Gly 
180 185 190 

Thr His Pro He Thr Gly Lys Lys Leu Leu Asp Ala Arg Val Cys Arg 
195 200 205 

Leu Thr Leu Ser Val Met Ala Ser Ala Gly Met Tyr Asp Glu Ala Gly 
210 215 220 

Gin Trp Leu Ser Thr Val Gly lie Pro Ala Lys Ser Gly Val Ala Gly 
225 230 235 240 



Gly Leu He Gly He Leu Pro Gly Gin Leu Gly He Ala Thr Phe Ser 
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245 250 255 

Pro Arg Leu Asn Pro Lys Gly Asn Ser Val Arg Gly Val Lys lie Phe 
260 265 270 

Lys Gin Leu Ser Asp Asp Met Gly Leu His Leu Met Ser Thr Glu 
275 280 285 



<210> 105 
<211> 1155 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> {101) . . (1132) 
<223> RXA00278 

<400> 105 

ggccacggag ttggtgtccg tcatggtgat gattctgtct gtcgtttctg tgttggcttt 60 

gtgggtcggc atccgccccc gtttgcagga gtacttataa atg cac get ttt cga 115 

Met His Ala Phe Arg 
1 5 

cgc ccc cct cca etc acc acg cga gtc ggc get gca ttg ctg gee gca 163 
Arg Pro Pro Pro Leu Thr Thr Arg Val Gly Ala Ala Leu Leu Ala Ala 
10 15 20 

acg ctg ctt get tec tgc act cca aca cct gtg gaa ccg gca gaa acc 211 
Thr Leu Leu Ala Ser Cys Thr Pro Thr Pro Val Glu Pro Ala Glu Thr 
25 30 35 

ttg act get ttg gat ccc gat gec ggt cca cca ctg cca ccg gat tct 259 
Leu Thr Ala Leu Asp Pro Asp Ala Gly Pro Pro Leu Pro Pro Asp Ser 
40 45 50 

teg att gaa get ccc ggt gaa aaa gag ccc att gtg gaa gta ata gag 3 07 
Ser lie Glu Ala Pro Gly Glu Lys Glu Pro lie Val Glu Val lie Glu 
55 60 65 

aat tgg cca ggt tct tta cgc ccg gat gat ctg acc cct gag gag egg 3 55 
Asn Trp Pro Gly Ser Leu Arg Pro Asp Asp Leu Thr Pro Glu Glu Arg 
70 75 80 85 

gta cct ggc ate gtc aac egg ggt cgc ate att gtg ggt gtg gat caa 403 
Val Pro Gly lie Val Asn Arg Gly Arg He He Val Gly Val Asp Gin 
90 95 100 

teg caa aac ttg etc agt ttc cgt gat ccg gtg act ggt gag ctg cgc 451 
Ser Gin Asn Leu Leu Ser Phe Arg Asp Pro Val Thr Gly Glu Leu Arg 
105 110 115 

ggt ttt gaa gtg gaa tta gcg agg gaa att tec cgc gac att ttc ggt 499 
Gly Phe Glu Val Glu Leu Ala Arg Glu He Ser Arg Asp He Phe Gly 
120 125 130 

gac ccc aat aag gtg gat ttc cga ttc gtc ggc teg tec gac cgt ctg 547 
Asp Pro Asn Lys Val Asp Phe Arg Phe Val Gly Ser Ser Asp Arg Leu 
135 140 145 
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cgt tec ctt gac caa ggt gat gta gat att gtg att cgt tec gtc acg 595 

Arg Ser Leu Asp Gin Gly Asp Val Asp He Val He Arg Ser Val Thr 

150 155 160 165 

ate ace gac gaa cgc gec aaa ttg gtg gaa ttt tec aca ccg tac ctg 643 

He Thr Asp Glu Arg Ala Lys Leu Val Glu Phe Ser Thr Pro Tyr Leu 

170 175 180 

cgc ace caa acc cgc atg ttg ace atg gaa tct tea gga ate acg tec 691 

Arg Thr Gin Thr Arg Met Leu Thr Met Glu Ser Ser Gly He Thr Ser 

185 190 195 

ate gca gat eta ccc ggc cac acc att tgt gtc acc gat ggc tec act 739 

He Ala Asp Leu Pro Gly His Thr He Cys Val Thr Asp Gly Ser Thr 

200 205 210 

tea ttg cag cga gee cgc acc att gcg ccg gag gee tea ate tta aaa 7 87 

Ser Leu Gin Arg Ala Arg Thr He Ala Pro Glu Ala Ser He Leu Lys 

215 220 225 

act cgc aat tgg tec gat tgt etc atg gcg ttg cag cag cat cag get 83 5 

Thr Arg Asn Trp Ser Asp Cys Leu Met Ala Leu Gin Gin His Gin Ala 

230 235 240 245 

cag gtc att ttg ggc gat gat gtc att ttg tec ggc ate gca gca cag 883 

Gin Val He Leu Gly Asp Asp Val He Leu Ser Gly He Ala Ala Gin 

250 255 260 

gat ccc tac acc gag att ctt gat acc tec etc gat tec cat tec tat 931 

Asp Pro Tyr Thr Glu He Leu Asp Thr Ser Leu Asp Ser His Ser Tyr 

265 270 275 

gga gtg gca gcg gca teg acc act get gaa aca gac tct teg ggg ttg 979 

Gly Val Ala Ala Ala Ser Thr Thr Ala Glu Thr Asp Ser Ser Gly Leu 

280 285 290 

att egg cag gta aac tac aca att gaa egg ate cgc aca gac cgc atg 1027 

He Arg Gin Val Asn Tyr Thr He Glu Arg He Arg Thr Asp Arg Met 

295 300 305 

tgg tgg aca atg ttc gac gat tgg ttc gga cct tat etc tgg tec tac 1075 

Trp Trp Thr Met Phe Asp Asp Trp Phe Gly Pro Tyr Leu Trp Ser Tyr 

310 315 320 325 

ggt cca cca cag ctg cag tac atg cca gag gaa gaa ggg aca gaa aac 1123 

Gly Pro Pro Gin Leu Gin Tyr Met Pro Glu Glu Glu Gly Thr Glu Asn 

330 335 340 

gat gaa gga taatgaagat ttcgatccag att 1155 
Asp Glu Gly 



<210> 106 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 106 

Met His Ala Phe Arg Arg Pro Pro Pro Leu Thr Thr Arg Val Gly Ala 
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15 10 15 

Ala Leu Leu Ala Ala Thr Leu Leu Ala Ser Cys Thr Pro Thr Pro Val 
20 25 30 

Glu Pro Ala Glu Thr Leu Thr Ala Leu Asp Pro Asp Ala Gly Pro Pro 
35 40 45 

Leu Pro Pro Asp Ser Ser lie Glu Ala Pro Gly Glu Lys Glu Pro He 
50 55 60 

Val Glu Val He Glu Asn Trp Pro Gly Ser Leu Arg Pro Asp Asp Leu 
65 70 75 80 

Thr Pro Glu Glu Arg Val Pro Gly He Val Asn Arg Gly Arg He He 
85 90 95 

Val Gly Val Asp Gin Ser Gin Asn Leu Leu Ser Phe Arg Asp Pro Val 
100 105 110 

Thr Gly Glu Leu Arg Gly Phe Glu Val Glu Leu Ala Arg Glu He Ser 
115 120 125 

Arg Asp He Phe Gly Asp Pro Asn Lys Val Asp Phe Arg Phe Val Gly 
130 135 140 

Ser Ser Asp Arg Leu Arg Ser Leu Asp Gin Gly Asp Val Asp He Val 
145 150 155 160 

He Arg Ser Val Thr He Thr Asp Glu Arg Ala Lys Leu Val Glu Phe 
165 170 175 

Ser Thr Pro Tyr Leu Arg Thr Gin Thr Arg Met Leu Thr Met Glu Ser 
180 185 190 

Ser Gly He Thr Ser He Ala Asp Leu Pro Gly His Thr He Cys Val 
195 200 205 

Thr Asp Gly Ser Thr Ser Leu Gin Arg Ala Arg Thr He Ala Pro Glu 
210 215 220 

Ala Ser He Leu Lys Thr Arg Asn Trp Ser Asp Cys Leu Met Ala Leu 
225 230 235 240 

Gin Gin His Gin Ala Gin Val He Leu Gly Asp Asp Val He Leu Ser 
245 250 255 

Gly He Ala Ala Gin Asp Pro Tyr Thr Glu He Leu Asp Thr Ser Leu 
260 265 270 

Asp Ser His Ser Tyr Gly Val Ala Ala Ala Ser Thr Thr Ala Glu Thr 
275 280 285 

Asp Ser Ser Gly Leu He Arg Gin Val Asn Tyr Thr He Glu Arg He 
290 295 300 

Arg Thr Asp Arg Met Trp Trp Thr Met Phe Asp Asp Trp Phe Gly Pro 
305 310 315 320 

Tyr Leu Trp Ser Tyr Gly Pro Pro Gin Leu Gin Tyr Met Pro Glu Glu 
325 330 335 
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Glu Gly Thr Glu Asn Asp Glu Gly 
340 



<210> 107 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA00727 

<400> 107 

ttattgcacc atggcaggta gtattttgcc catgattgag agtttcaccc gattgcgaat 60 

ttcgcagaca ccgcctctga aacggctact gcatagcact ttg cgt ttc ccc aaa 115 

Leu Arg Phe Pro Lys 

1 5 

ate ccc aag cgc get gta gcg gcg acc gtc ggc ate gtg gca acc tea 163 

He Pro Lys Arg Ala Val Ala Ala Thr Val Gly He Val Ala Thr Ser 

10 15 20 

ttc acc ttg get tct tgt gtc acc aat gag gag cag ggc aac cca gat 211 
Phe Thr Leu Ala Ser Cys Val Thr Asn Glu Glu Gin Gly Asn Pro Asp 
25 30 35 

ggc tgg gag cag ate gtt cca gat cct gta ccg gag att cag gcg atg 259 
Gly Trp Glu Gin He Val Pro Asp Pro Val Pro Glu lie Gin Ala Met 
40 45 50 

gtt ccc gaa get ctg get cag cgc ggt gtg etc acc gec ggt gee aac 307 
Val Pro Glu Ala Leu Ala Gin Arg Gly Val Leu Thr Ala Gly Ala Asn 
55 60 65 

cca cct ttc cca ccg ttt gag ttt aaa gat tec gat ggt cag att ate 355 
Pro Pro Phe Pro Pro Phe Glu Phe Lys Asp Ser Asp Gly Gin lie He 
70 75 80 85 

ggt gtg gaa atg gac etc gtg cgt gca atg gcg ggg gtg atg ggc ttg 403 
Gly Val Glu Met Asp Leu Val Arg Ala Met Ala Gly Val Met Gly Leu 
90 95 100 

gag ttc age cct cag gag cag gat ttc tec etc ate ctt cca teg gtt 451 
Glu Phe Ser Pro Gin Glu Gin Asp Phe Ser Leu He Leu Pro Ser Val 
105 110 115 

caa get ggc acc ctt gat ate gga gee tct ggc ttc act gac aac gag 499 
Gin Ala Gly Thr Leu Asp He Gly Ala Ser Gly Phe Thr Asp Asn Glu 
120 125 130 

gaa cgc cgc gag aac ttt gat ttc ate gat ttc etc ttc gca ggt gtg 547 
Glu Arg Arg Glu Asn Phe Asp Phe He Asp Phe Leu Phe Ala Gly Val 
135 140 145 

cag tgg gcg cag gca act gat cgt gaa acc cca ate gat ccg gaa aac 595 
Gin Trp Ala Gin Ala Thr Asp Arg Glu Thr Pro He Asp Pro Glu Asn 
150 155 160 165 
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gcc tgt ggt etc acc gtt get gta cag cgc aca acc gtg gca gag acc 643 
Ala Cys Gly Leu Thr Val Ala Val Gin Arg Thr Thr Val Ala Glu Thr 
170 175 180 

gac gat gtc cgt cct cgc tea get caa tgt gaa gee gaa ggc aaa gag 691 
Asp Asp Val Arg Pro Arg Ser Ala Gin Cys Glu Ala Glu Gly Lys Glu 
185 190 195 

ccg ate acc att ttg tct tat gaa acc gca gat act gca get acc gca 739 
Pro lie Thr lie Leu Ser Tyr Glu Thr Ala Asp Thr Ala Ala Thr Ala 
200 205 210 

ttg ate ctg gga cgc gca gac gca ctt get gcg gac tec cct gtt tea 787 
Leu lie Leu Gly Arg Ala Asp Ala Leu Ala Ala Asp Ser Pro Val Ser 
215 220 225 

get tgg get gca gag cgc tec gaa ggc cgc ate gaa gtt gtg ggc gat 83 5 
Ala Trp Ala Ala Glu Arg Ser Glu Gly Arg lie Glu Val Val Gly Asp 
230 235 240 245 

atg tac ttg get gcg cca ttt ggt ttc gca ttc ccg ttg gaa tct gac 883 
Met Tyr Leu Ala Ala Pro Phe Gly Phe Ala Phe Pro Leu Glu Ser Asp 
250 255 260 

etc acc cca gca gca get gcg gcg ttc caa cac ttg att gac acc ggc 931 
Leu Thr Pro Ala Ala Ala Ala Ala Phe Gin His Leu lie Asp Thr Gly 
265 270 275 

gat tac cag cgc ate atg gcg caa tgg ggc att gaa gaa ggc ctt ctt 979 
Asp Tyr Gin Arg lie Met Ala Gin Trp Gly lie Glu Glu Gly Leu Leu 
280 285 290 

gat gag gee ctg ate aac gaa cag cca etc aac tagagectte cagcaactaa 1032 
Asp Glu Ala Leu lie Asn Glu Gin Pro Leu Asn 
295 300 

aaa 1035 



<210> 108 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Leu Arg Phe Pro Lys lie Pro Lys Arg Ala Val Ala Ala Thr Val Gly 
15 10 15 

lie Val Ala Thr Ser Phe Thr Leu Ala Ser Cys Val Thr Asn Glu Glu 
20 25 30 

Gin Gly Asn Pro Asp Gly Trp Glu Gin lie Val Pro Asp Pro Val Pro 
35 40 45 

Glu lie Gin Ala Met Val Pro Glu Ala Leu Ala Gin Arg Gly Val Leu 
50 55 60 



Thr Ala Gly Ala Asn Pro Pro Phe Pro Pro Phe Glu Phe Lys Asp Ser 
65 70 75 80 
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Asp Gly Gin He He Gly Val Glu Met Asp Leu Val Arg Ala Met Ala 
85 90 95 

Gly Val Met Gly Leu Glu Phe Ser Pro Gin Glu Gin Asp Phe Ser Leu 
100 105 110 

He Leu Pro Ser Val Gin Ala Gly Thr Leu Asp He Gly Ala Ser Gly 
115 120 125 

Phe Thr Asp Asn Glu Glu Arg Arg Glu Asn Phe Asp Phe He Asp Phe 
130 135 140 

Leu Phe Ala Gly Val Gin Trp Ala Gin Ala Thr Asp Arg Glu Thr Pro 
145 150 155 160 

He Asp Pro Glu Asn Ala Cys Gly Leu Thr Val Ala Val Gin Arg Thr 
165 170 175 

Thr Val Ala Glu Thr Asp Asp Val Arg Pro Arg Ser Ala Gin Cys Glu 
180 185 190 

Ala Glu Gly Lys Glu Pro He Thr He Leu Ser Tyr Glu Thr Ala Asp 
195 200 205 

Thr Ala Ala Thr Ala Leu He Leu Gly Arg Ala Asp Ala Leu Ala Ala 
210 215 220 

Asp Ser Pro Val Ser Ala Trp Ala Ala Glu Arg Ser Glu Gly Arg lie 
225 230 235 240 

Glu Val Val Gly Asp Met Tyr Leu Ala Ala Pro Phe Gly Phe Ala Phe 
245 250 255 

Pro Leu Glu Ser Asp Leu Thr Pro Ala Ala Ala Ala Ala Phe Gin His 
260 265 270 

Leu He Asp Thr Gly Asp Tyr Gin Arg He Met Ala Gin Trp Gly He 
275 280 285 

Glu Glu Gly Leu Leu Asp Glu Ala Leu He Asn Glu Gin Pro Leu Asn 
290 295 300 



<210> 109 
<211> 1962 
<212> DNA 

<213> Corynebac terium glutamicum 

<220> 
<221> CDS 

<222> (101} . . (1939) 
<223> RXA02139 

<400> 109 

tcaggaggat ttttcaatca tgtgcggcct tcttggcata ttgactgcaa atgggaacgc 60 

tgaagcattc gttcctgcac tcgagcgggc cttgccatgc atg cgc cac cgt ggt 115 

Met Arg His Arg Gly 
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cct gac gat gcc ggc act tgg cat gac gcc gat gca gcg ttt gga ttc 163 

Pro Asp Asp Ala Gly Thr Trp His Asp Ala Asp Ala Ala Phe Gly Phe 

10 15 20 

aac cgc etc tec ate att gat att gca cac tec cac caa cca ctg cgt 211 

Asn Arg Leu Ser lie lie Asp lie Ala His Ser His Gin Pro Leu Arg 

25 30 35 

tgg gga cct gcg gat gaa ccc gac cgc tac gca atg act ttc aac ggt 2 59 

Trp Gly Pro Ala Asp Glu Pro Asp Arg Tyr Ala Met Thr Phe Asn Gly 

40 45 50 

gag ate tac aac tac gtt gag ctg cgt aaa gag etc teg gat ttg gga 3 07 

Glu He Tyr Asn Tyr Val Glu Leu Arg Lys Glu Leu Ser Asp Leu Gly 

55 60 65 

tat gcc ttt aat act tct ggc gat ggc gag cca att gtt gtc ggt ttc 3 55 

Tyr Ala Phe Asn Thr Ser Gly Asp Gly Glu Pro He Val Val Gly Phe 

70 75 80 85 

cac cac tgg ggc gag tec gtg gtc gag cat etc cgc gga atg ttc ggc 403 

His His Trp Gly Glu Ser Val Val Glu His Leu Arg Gly Met Phe Gly 

90 95 100 

att gcc att tgg gat aca aag gaa aag teg ctt ttc ctt gcg cgt gat 451 

He Ala He Trp Asp Thr Lys Glu Lys Ser Leu Phe Leu Ala Arg Asp 

105 110 115 

cag ttc ggc att aag cca ctg ttc tac gca acc acc gag cat ggc acc 499 

Gin Phe Gly He Lys Pro Leu Phe Tyr Ala Thr Thr Glu His Gly Thr 

120 125 130 

gtg ttc tec tea gag aag aag acc ate ttg gag atg gcc gag gag atg 547 

Val Phe Ser Ser Glu Lys Lys Thr He Leu Glu Met Ala Glu Glu Met 

135 140 145 

aat eta gat ctg ggc ctt gat aag cgc acc att gag cac tac gtg gac 595 

Asn Leu Asp Leu Gly Leu Asp Lys Arg Thr He Glu His Tyr Val Asp 

150 155 160 165 

ttg cag tac gtg ccc gag cca gat acc ctt cac gcg cag att tec cgc 643 

Leu Gin Tyr Val Pro Glu Pro Asp Thr Leu His Ala Gin He Ser Arg 

170 175 180 

ttg gag tea ggc tgc acc gca aca gtt cgt ccg ggc ggc aag ctg gaa 691 

Leu Glu Ser Gly Cys Thr Ala Thr Val Arg Pro Gly Gly Lys Leu Glu 

185 190 195 

cag aag cgt tac ttc aag cct cag ttc cca gta cag aag gtc gta aag 73 9 

Gin Lys Arg Tyr Phe Lys Pro Gin Phe Pro Val Gin Lys Val Val Lys 

200 205 210 

ggt aag gag cag gac etc ttc gat cgc att gcc cag gtg ttg gag gat 787 

Gly Lys Glu Gin Asp Leu Phe Asp Arg He Ala Gin Val Leu Glu Asp 

215 220 225 

age gtc gaa aag cat atg cgt gcc gac gtg acc gta ggc teg ttc ctt 83 5 

Ser Val Glu Lys His Met Arg Ala Asp Val Thr Val Gly Ser Phe Leu 

230 235 240 245 
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ttc ggc ggc att gac tea acc gca att gcg gcg ctt gca aag cgc cac 8 83 
Phe Gly Gly lie Asp Ser Thr Ala lie Ala Ala Leu Ala Lys Arg His 
250 255 260 

aac cct gac ctg etc acc ttc acc acc ggt ttc gag cgt gaa ggc tac 931 
Asn Pro Asp Leu Leu Thr Phe Thr Thr Gly Phe Glu Arg Glu Gly Tyr 
265 270 275 

teg gag gtc gat gtg get gcg gag tec gec get gcg att ggc get gag 979 
Ser Glu Val Asp Val Ala Ala Glu Ser Ala Ala Ala He Gly Ala Glu 
280 285 290 

cac ate gtg aag att gtc teg cct gag gaa tac gec aac gcg att cct 1027 
His He Val Lys lie Val Ser Pro Glu Glu Tyr Ala Asn Ala He Pro 
295 300 305 

aag ate atg tgg tac ttg gat gat cct gta get gac cca tea ttg gtc 1075 
Lys He Met Trp Tyr Leu Asp Asp Pro Val Ala Asp Pro Ser Leu Val 
310 315 320 325 

ccg ctg tac ttc gtg gca gcg gaa gca cgt aag cac gtc aag gtt gtg 1123 
Pro Leu Tyr Phe Val Ala Ala Glu Ala Arg Lys His Val Lys Val Val 
330 335 340 

ctg tct ggc gag ggc gca gat gag ctg ttc ggt gga tac acc att tac 1171 
Leu Ser Gly Glu Gly Ala Asp Glu Leu Phe Gly Gly Tyr Thr He Tyr 
345 350 355 

aag gag ccg eta teg ctt get cca ttt gag aag ate cct tec cca eta 1219 
Lys Glu Pro Leu Ser Leu Ala Pro Phe Glu Lys He Pro Ser Pro Leu 
360 365 370 

cgt aaa ggc ctg gga aag etc age aag gtt ctg cca gac ggc atg aag 12 67 
Arg Lys Gly Leu Gly Lys Leu Ser Lys Val Leu Pro Asp Gly Met Lys 
375 380 385 

ggc aag tec ctt ctt gag cgt ggc tec atg acc atg gaa gag cgc tac 1315 
Gly Lys Ser Leu Leu Glu Arg Gly Ser Met Thr Met Glu Glu Arg Tyr 
390 395 400 405 

tac ggc aac get cgc tec ttc aat ttc gag cag atg caa cgc gtt att 1363 
Tyr Gly Asn Ala Arg Ser Phe Asn Phe Glu Gin Met Gin Arg Val He 
410 415 420 

cca tgg gca aag cgc gaa tgg gac cac cgc gaa gtc act gcg ccg ate 1411 
Pro Trp Ala Lys Arg Glu Trp Asp His Arg Glu Val Thr Ala Pro He 
425 430 435 

tac gca cag tec cgc aac ttt gat cca gta gec cgc atg caa cac ctg 1459 
Tyr Ala Gin Ser Arg Asn Phe Asp Pro Val Ala Arg Met Gin His Leu 
440 445 450 

gat ctg ttc acc tgg atg cgc ggc gac ate ctg gtc aag get gac aag 1507 
Asp Leu Phe Thr Trp Met Arg Gly Asp He Leu Val Lys Ala Asp Lys 
455 460 465 

ate aac atg gcg aac tec ctt gag ctg cga gtt cca ttc ttg gat aag 1555 
He Asn Met Ala Asn Ser Leu Glu Leu Arg Val Pro Phe Leu Asp Lys 
470 475 480 485 
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gaa gtt ttc aag gtt gca gag acc att cct tac gac ctg aag att gcc 1603 
Glu Val Phe Lys Val Ala Glu Thr lie Pro Tyr Asp Leu Lys lie Ala 
490 495 500 

aac ggt acc acc aag tac gcg ctg cgc agg gca etc gag cag att gtt 1651 
Asn Gly Thr Thr Lys Tyr Ala Leu Arg Arg Ala Leu Glu Gin lie Val 
505 510 515 

ccg cct cac gtt ttg cac cgc aag aag ctg ggc ttc cct gtt ccc atg 1699 
Pro Pro His Val Leu His Arg Lys Lys Leu Gly Phe Pro Val Pro Met 
520 525 530 

cgc cac tgg ctt gcc ggc gat gag ctg ttc ggt tgg gcg cag gac acc 17 47 
Arg His Trp Leu Ala Gly Asp Glu Leu Phe Gly Trp Ala Gin Asp Thr 
535 540 545 

ate aag gaa tec ggt act gaa gat ate ttc aac aag cag get gtg ctg 1795 
He Lys Glu Ser Gly Thr Glu Asp He Phe Asn Lys Gin Ala Val Leu 
550 555 560 565 

gat atg ctg aac gag cac cgc gat ggc gtg tea gat cat tec cgt cga 1843 
Asp Met Leu Asn Glu His Arg Asp Gly Val Ser Asp His Ser Arg Arg 
570 575 580 

ctg tgg act gtt ctg tea ttt atg gtg tgg cac ggc att ttt gtg gaa 1891 
Leu Trp Thr Val Leu Ser Phe Met Val Trp His Gly lie Phe Val Glu 
585 590 595 

aac cgc att gat cca cag att gag gac cgc tec tac cca gtc gag ctt 193 9 
Asn Arg He Asp Pro Gin lie Glu Asp Arg Ser Tyr Pro Val Glu Leu 
600 605 610 

taagtcttaa agcctaaacc ccc 19 62 



<210> 110 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Met Arg His Arg Gly Pro Asp Asp Ala Gly Thr Trp His Asp Ala Asp 
15 10 15 

Ala Ala Phe Gly Phe Asn Arg Leu Ser He He Asp He Ala His Ser 
20 25 30 

His Gin Pro Leu Arg Trp Gly Pro Ala Asp Glu Pro Asp Arg Tyr Ala 
35 40 45 

Met Thr Phe Asn Gly Glu He Tyr Asn Tyr Val Glu Leu Arg Lys Glu 
50 55 60 

Leu Ser Asp Leu Gly Tyr Ala Phe Asn Thr Ser Gly Asp Gly Glu Pro 
65 70 75 80 

He Val Val Gly Phe His His Trp Gly Glu Ser Val Val Glu His Leu 
85 90 95 



Arg Gly Met Phe Gly He Ala He Trp Asp Thr Lys Glu Lys Ser Leu 
100 105 110 
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Phe Leu Ala Arg Asp Gin Phe Gly lie Lys Pro Leu Phe Tyr Ala Thr 
115 120 125 

Thr Glu His Gly Thr Val Phe Ser Ser Glu Lys Lys Thr lie Leu Glu 
130 135 140 

Met Ala Glu Glu Met Asn Leu Asp Leu Gly Leu Asp Lys Arg Thr lie 
145 150 155 160 

Glu His Tyr Val Asp Leu Gin Tyr Val Pro Glu Pro Asp Thr Leu His 
165 170 175 

Ala Gin lie Ser Arg Leu Glu Ser Gly Cys Thr Ala Thr Val Arg Pro 
180 185 190 

Gly Gly Lys Leu Glu Gin Lys Arg Tyr Phe Lys Pro Gin Phe Pro Val 
195 200 205 

Gin Lys Val Val Lys Gly Lys Glu Gin Asp Leu Phe Asp Arg lie Ala 
210 215 220 

Gin Val Leu Glu Asp Ser Val Glu Lys His Met Arg Ala Asp Val Thr 
225 230 235 240 

Val Gly Ser Phe Leu Phe Gly Gly lie Asp Ser Thr Ala He Ala Ala 
245 250 255 

Leu Ala Lys Arg His Asn Pro Asp Leu Leu Thr Phe Thr Thr Gly Phe 
260 265 270 

Glu Arg Glu Gly Tyr Ser Glu Val Asp Val Ala Ala Glu Ser Ala Ala 
275 280 285 

Ala He Gly Ala Glu His He Val Lys He Val Ser Pro Glu Glu Tyr 
290 295 300 

Ala Asn Ala He Pro Lys He Met Trp Tyr Leu Asp Asp Pro Val Ala 
305 310 315 320 

Asp Pro Ser Leu Val Pro Leu Tyr Phe Val Ala Ala Glu Ala Arg Lys 
325 330 335 

His Val Lys Val Val Leu Ser Gly Glu Gly Ala Asp Glu Leu Phe Gly 
340 345 350 

Gly Tyr Thr He Tyr Lys Glu Pro Leu Ser Leu Ala Pro Phe Glu Lys 
355 360 365 

He Pro Ser Pro Leu Arg Lys Gly Leu Gly Lys Leu Ser Lys Val Leu 
370 375 380 

Pro Asp Gly Met Lys Gly Lys Ser Leu Leu Glu Arg Gly Ser Met Thr 
385 390 395 400 

Met Glu Glu Arg Tyr Tyr Gly Asn Ala Arg Ser Phe Asn Phe Glu Gin 
405 410 415 

Met Gin Arg Val He Pro Trp Ala Lys Arg Glu Trp Asp His Arg Glu 
420 425 430 
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Val Thr Ala Pro lie Tyr Ala Gin Ser Arg Asn Phe Asp Pro Val Ala 
435 440 445 

Arg Met Gin His Leu Asp Leu Phe Thr Trp Met Arg Gly Asp lie Leu 
450 455 460 

Val Lys Ala Asp Lys lie Asn Met Ala Asn Ser Leu Glu Leu Arg Val 
465 470 475 480 

Pro Phe Leu Asp Lys Glu Val Phe Lys Val Ala Glu Thr lie Pro Tyr 
485 490 495 

Asp Leu Lys lie Ala Asn Gly Thr Thr Lys Tyr Ala Leu Arg Arg Ala 
500 505 510 

Leu Glu Gin He Val Pro Pro His Val Leu His Arg Lys Lys Leu Gly 
515 520 525 

Phe Pro Val Pro Met Arg His Trp Leu Ala Gly Asp Glu Leu Phe Gly 
530 535 540 

Trp Ala Gin Asp Thr He Lys Glu Ser Gly Thr Glu Asp He Phe Asn 
545 550 555 560 

Lys Gin Ala Val Leu Asp Met Leu Asn Glu His Arg Asp Gly Val Ser 
565 570 575 

Asp His Ser Arg Arg Leu Trp Thr Val Leu Ser Phe Met Val Trp His 
580 585 590 

Gly He Phe Val Glu Asn Arg He Asp Pro Gin He Glu Asp Arg Ser 
595 600 605 

Tyr Pro Val Glu Leu 
610 



<210> 111 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1261) 
<223> RXN00116 

<400> 111 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 60 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 
1 5 

gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 163 
Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr He Phe Ala Thr Met 
10 15 20 



acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe 
25 30 35 



BGI-121CP -169- 



cct gat gag gat ggt cct cgt egg atg tta gag ate gcg teg gag cag 2 59 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin 
40 45 50 

att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 3 07 
lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 

ttg agg gca get gtg get cgt gat cat ttg gag agg ttt gat ctg gag 3 55 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 

tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 403 
Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu Ala 
90 95 100 

att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He 
105 110 115 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 49 9 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala 
120 125 130 

ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 59 5 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 

atg att ate gtt aat teg ccg cat aat ccg acg ggt teg gtg ttt tct 643 
Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 
170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gac ttg 691 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 
185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 73 9 
Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 
200 205 210 

aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 7 87 
Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 
215 220 225 

acg gtg teg teg gcg gcg aaa acg ttc aat gtg act ggt tgg aag acg 83 5 
Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 240 245 

ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 883 
Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 
250 255 260 

aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 931 
Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 
265 270 275 
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gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 97 9 
Ala His Ala lie Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 
280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 1027 
Gly Leu Glu Leu Lys Arg Asp lie Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gac agt atg ggc acg tat ttc ate gtt gcg gat 1075 
Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe He Val Ala Asp 
310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 1123 
He Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu He Glu Lys 
330 335 340 

gtt ggg gtg gcg gcg att ccg gtg cag gcg ttt gtg gat cat ccg aag 1171 
Val Gly Val Ala Ala He Pro Val Gin Ala Phe Val Asp His Pro Lys 
345 350 355 

aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 1219 
Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 
360 365 370 

etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 12 61 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly He Lys Lys Leu 
375 380 385 

tagtttgaac aggttgttgg ggg 1284 



<210> 112 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met Ser Asn Asp Phe Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr 
15 10 15 

He Phe Ala Thr Met Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn 
20 25 30 

Leu Gly Gin Gly Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu 
35 40 45 

He Ala Ser Glu Gin He Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly 
50 55 60 

Arg Gly Asp Ala Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu 
65 70 75 80 

Arg Phe Asp Leu Glu Tyr Asn Pro Asp Ser Glu Val Leu He Thr Val 
85 90 95 

Gly Ala Thr Glu Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro 
100 105 110 



Gly Asp Glu Val He Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala 
115 120 125 
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Ala He Ala Leu Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu 
130 135 140 

Val Glu Asn Ser Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val 
145 150 155 160 

Thr Lys Lys Thr Arg Met He He Val Asn Ser Pro His Asn Pro Thr 
165 170 175 

Gly Ser Val Phe Ser Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala 
180 185 190 

Arg Ala Tyr Asp Leu Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu 
195 200 205 

Val Phe Asp Asp Gin Lys His Val Ser Val Ala Lys Leu Pro Gly Met 
210 215 220 

Trp Asp Arg Thr Val Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val 
225 230 235 240 

Thr Gly Trp Lys Thr Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu 
245 250 255 

Ala Val Leu Lys Ala Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro 
260 265 270 

Phe Gin Pro Ala Val Ala His Ala He Glu His Glu Gin Lys Trp Val 
275 280 285 

Ser Lys Met Ser Lys Gly Leu Glu Leu Lys Arg Asp He Leu Arg Thr 
290 295 300 

Ala Leu Asp Lys Ala Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr 
305 310 315 320 

Phe He Val Ala Asp He Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe 
325 330 335 

Glu Leu He Glu Lys Val Gly Val Ala Ala He Pro Val Gin Ala Phe 
340 345 350 

Val Asp His Pro Lys Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys 
355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly He 
370 375 380 

Lys Lys Leu 
385 



<210> 113 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicurn 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> FRXA00116 
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<400> 113 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 60 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 

gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt cct gat gag gat 163 
Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 
10 15 20 

ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 211 
Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu Gin lie Leu Gly Gly 
25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ttg agg gca get 259 
Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 

gtg get cgt gat cat ttg gag agg ttt gat ctg gag tac aac cct gat 3 07 
Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 

teg gag gtg ttg ate acg gtg ggg gee act gag gcg att acg gcg act 355 
Ser Glu Val Leu He Thr Val Gly Ala Thr Glu Ala He Thr Ala Thr 
70 75 80 85 

gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ccg 403 
Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He Val Leu Glu Pro 
90 95 100 

tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 
Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala Gly Ala Thr Arg 
105 110 115 

gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg gat gtg gat gtc 499 
Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp Asp Val Asp Val 
120 125 130 

gat aag ttg cat gcg gcg gtg act aag aag acg egg atg att ate gtt 547 
Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg Met He He Val 
135 140 145 

aat teg ccg cat aat ccg acg ggt teg gtg ttt tct aag aag gcg ttg 595 
Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser Lys Lys Ala Leu 
150 155 160 165 

aag cag ttg gcg 607 
Lys Gin Leu Ala 



<210> 114 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 114 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly 
15 10 15 
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Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu 
20 25 30 

Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu 
65 70 75 80 

Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val 
85 90 95 

lie Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu 
100 105 110 

Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser 
115 120 125 

Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr 
130 135 140 

Arg Met lie lie Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe 
145 150 155 160 

Ser Lys Lys Ala Leu Lys Gin Leu Ala 
165 



<210> 115 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1207) 
<223> RXN00618 

<400> 115 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 



gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val lie Gly 
40 45 50 



259 
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gat cgt gag ttc cgt gaa cgc ate gec gat tgg cac tct get act tat 3 07 

Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp His Ser Ala Thr Tyr 

55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 3 55 

Asp Val Asp Thr Asn Pro Asp Asn Val lie Val Thr Thr Gly Ser Ser 

70 75 80 85 

ggt gga ttc gtg gca teg ttt ate gec acc ttg gat cac ggg gat tat 403 

Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu Asp His Gly Asp Tyr 
90 95 100 

gtg gca atg cct acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 451 

Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn lie Leu Glu 

105 110 115 

tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 499 

Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 

120 125 130 

ttc cag cca acc get caa atg ttg gag gaa ctg cca cac aag ccg aag 547 

Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 

135 140 145 

get gtt att gtc acc age cca gga aac cca acg ggc acc ate att gat 595 

Ala Val lie Val Thr Ser Pro Gly Asn Pro Thr Gly Thr lie lie Asp 

150 155 160 165 

ccg gaa gag eta gag cgc ate gec aag tgg tgc gat gac aat gat get 643 

Pro Glu Glu Leu Glu Arg lie Ala Lys Trp Cys Asp Asp Asn Asp Ala 
170 175 180 

gtt ctt ate tct gat gag gac tac cac ggc atg age ttt ggt cgt ccg 691 

Val Leu lie Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 

185 190 195 

ctg gca act gcg cat cag ttt tec aag aac gee ate gtg gtg ggt acc 73 9 

Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly Thr 

200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 787 

Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie lie 

215 220 225 

gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct ctt 83 5 

Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser Leu 

230 235 240 245 

tec ttg tgt get cct gec ate ggg cag get gcg gga cgc gca gec ttc 883 

Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala Phe 
250 255 260 

act ttg gag get ggg gec gaa ctt gat gee cac gtt gaa gcg tat cgc 931 

Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 

265 270 275 

gag gec egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt ggc 979 

Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu Gly 

280 285 290 

act ttc gec gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 1027 
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Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat gaa 1075 

Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 

310 315 320 325 

gcg ggc gtg gec gtc gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 1123 

Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 
330 335 340 

cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc att 1171 

His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr lie 
345 350 355 

gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 1217 

Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 
360 365 

taggttagtt teg 123 0 



<210> 116 
<211> 369 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 116 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu 
85 90 95 

Asp His Gly Asp Tyr Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr 
100 105 110 

Arg Asn lie Leu Glu Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys 
115 120 125 

Thr Ala Glu Thr Arg Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu 
130 135 140 

Pro His Lys Pro Lys Ala Val lie Val Thr Ser Pro Gly Asn Pro Thr 
145 150 155 160 



Gly Thr lie lie Asp Pro Glu Glu Leu Glu Arg lie Ala Lys Trp Cys 
165 170 175 
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Asp Asp Asn Asp Ala Val Leu lie Ser Asp Glu Asp Tyr His Gly Met 
180 185 190 

Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala 
195 200 205 

lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg 
210 215 220 

Val Gly Trp lie lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn 
225 230 235 240 

Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala 
245 250 255 

Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His 
260 265 270 

Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro 
275 280 285 

Glu lie Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu 
290 295 300 

Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu 
305 310 315 320 

Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe 
325 330 335 

Asp Pro Glu Glu Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser 
340 345 350 

Lys Glu Asp Thr lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys 
355 360 365 



Lys 



<210> 117 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (634) 

<223> FRXA00618 

<400> 117 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 



ccg ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala lie Val Val Gly 
10 15 20 
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acc ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp lie 
25 30 35 

ate gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct 259 
lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser 
40 45 50 

ctt tec ttg tgt get cct gee ate ggg cag get gcg gga cgc gca gee 3 07 
Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala 
55 60 65 

ttc act ttg gag get ggg gee gaa ctt gat gee cac gtt gaa gcg tat 3 55 
Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 
70 75 80 85 

cgc gag gec egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt 403 
Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu lie Gly Leu 
90 95 100 

ggc act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 
Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 
105 110 115 

tct gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 49 9 
Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 
120 125 130 

gaa gcg ggc gtg gec gtc gcg ccg ggt gtt gat ttt gat cct gag gaa 547 
Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 
135 140 145 

ggc cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc 59 5 
Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr 
150 155 160 165 

att gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tageagegae 644 
lie Glu Gly Val Arg Lys lie Gly Glu Phe lie Lys Lys 
170 175 

taggttagtt teg 657 



<210> 118 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
15 10 15 

Ala lie Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 
20 25 30 

Arg Val Gly Trp lie lie Val Pro Asp Glu Leu Val Thr Pro lie Glu 
35 40 45 



Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala 
50 55 60 
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Ala Gly Arg Ala 
65 

His Val Glu Ala 



Pro Glu lie Gly 
100 

Leu Trp Val Asp 
115 

Leu Arg Leu Leu 
130 

Phe Asp Pro Glu 
145 

Ser Lys Glu Asp 



Ala Phe Thr Leu 
70 

Tyr Arg Glu Ala 

85 

Leu Gly Thr Phe 



Val Ser Ala Tyr 
120 

Asp Glu Ala Gly 
135 

Glu Gly His Lys 
150 

Thr lie Glu Gly 
165 



Glu Ala Gly Ala 
75 

Arg Glu Val Phe 
90 

Ala Asp Pro Asp 
105 

Thr Asp Asp Ser 



Val Ala Val Ala 
140 

Trp lie Arg Leu 
155 

Val Arg Lys lie 
170 



Glu Leu Asp Ala 
80 

Val Asp Lys Leu 
95 

Gly Gly Leu Tyr 
110 

Glu Glu Trp Ala 
125 

Pro Gly Val Asp 



Ser Leu Cys Ala 
160 

Gly Glu Phe lie 
175 



Lys Lys 



<210> 119 
<211> 385 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> FRXA00627 

<400> 119 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 6 0 

gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 115 

Met Gin Met Leu Asp 
1 5 

cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 259 
Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val He Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 3 07 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 



gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 
Asp Val Asp Thr Asn Pro Asp Asn Val He Val Thr Thr Gly Ser Ser 
70 75 80 85 



355 
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g^t gga ttc gtg gca teg ttt ate gec acc 3 85 

Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
90 95 



<210> 120 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
85 90 95 



<210> 121 
<211> 1434 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXA02550 

<400> 121 

gatcttaggc agccgtggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 60 

tagctttcaa ctacgcacac aaagtggcaa cattgagegg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 

1 5 

cgc aaa acc tct aag acc acc gac acc gec aac aag get gtg ggc gcg 163 

Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 

10 15 20 

gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate ttc gat 211 
Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 
25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 2 59 
Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 



gec gcg gag gcg gaa cgc atg gag ctt gat ggg cat aac ate tta aag 



307 
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Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn lie Leu Lys 
55 60 65 

etc aac acg gga aat cca gec gtg ttc gga ttc gat gec ccc gac gtg 3 55 

Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 
70 75 80 85 

att atg cgt gac atg ate gec aac ctt cca act tec caa ggg tat tec 403 

lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 

90 95 100 

acc tec aaa ggc att att ccg gec egg cga gca gtg gtc acc cgc tac 451 

Thr Ser Lys Gly lie lie Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 
105 110 115 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 499 

Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 

ggc aac ggt gtc tea gaa eta ate acc atg acc acc caa gca etc etc 547 

Gly Asn Gly Val Ser Glu Leu lie Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ctt ate ccc gca ccg gac tac cca ctg tgg 595 

Asn Asp Gly Asp Glu Val Leu lie Pro Ala Pro Asp Tyr Pro Leu Trp 

150 155 160 165 

act gee gca acc tec ctg get ggt ggt aag cct gtg cac tac etc tgt 643 

Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 

170 175 180 

gat gag gaa gat gac tgg aac cca tec ate gaa gac ate aag tec aaa 691 

Asp Glu Glu Asp Asp Trp Asn Pro Ser lie Glu Asp lie Lys Ser Lys 
185 190 195 

ate tea gag aaa acc aaa get att gtg gtg ate aac ccc aac aac ccc 739 

lie Ser Glu Lys Thr Lys Ala lie Val Val lie Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 7 87 

Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin He Val Glu He 
215 220 225 

gca cgc gag cat gac ctg ctg att ttg gec gat gaa ate tac gac cgc 83 5 

Ala Arg Glu His Asp Leu Leu He Leu Ala Asp Glu He Tyr Asp Arg 

230 235 240 245 

att etc tac gat gat gee gag cac ate age ctg gca acc ctt gca cca 883 

He Leu Tyr Asp Asp Ala Glu His He Ser Leu Ala Thr Leu Ala Pro 

250 255 260 

gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gtc 931 

Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 
265 270 275 

gca gga tac cga get ggc tgg atg gta ttg act gga cca aag caa tac 979 

Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr Gly Pro Lys Gin Tyr 
280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act cga etc 1027 

Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 



BGI-121CP 



-181- 



295 300 305 

tgc cca aat gtc cca get cag cac get att cag gta get ctg ggt gga 1075 
Cys Pro Asn Val Pro Ala Gin His Ala lie Gin Val Ala Leu Gly Gly 
310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc cga etc ctg gaa 1123 
Arg Gin Ser lie Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 
330 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gtc age 1171 
Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu lie Pro Gly Val Ser 
345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg ttc ccc aag etc gac ccc 1219 
Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 
360 365 370 

aac gtg tac gaa ate cac gac gac ace caa etc atg ctg gat ctt etc 12 67 
Asn Val Tyr Glu lie His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 

cgt gec gag aaa ate etc atg gtt cag ggc act ggc ttc aac tgg cca 1315 
Arg Ala Glu Lys lie Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 
390 395 400 405 

cat cac gat cac ttc cga gtg gtc ace ctg cca tgg gca tec cag ttg 13 63 
His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 
410 415 420 

gaa aac gca att gag cgc ctg ggt aac ttc ctg tec act tac aag cag 1411 
Glu Asn Ala lie Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 
425 430 435 

tagtagttgt taggattcac cac 1434 



<210> 122 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Thr Thr Asp Lys Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn 
15 10 15 

Lys Ala Val Gly Ala Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr 
20 25 30 

Arg Arg lie Phe Asp Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu 
35 40 45 

lie Arg Gly Pro Val Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly 
50 55 60 

His Asn lie Leu Lys Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe 
65 70 75 80 

Asp Ala Pro Asp Val lie Met Arg Asp Met lie Ala Asn Leu Pro Thr 
85 90 95 
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Ser Gin Gly Tyr 
100 

Val Val Thr Arg 
115 

Asp Asp Val Phe 
130 

Thr Gin Ala Leu 
145 

Asp Tyr Pro Leu 



Val His Tyr Leu 
180 

Asp lie Lys Ser 
195 

Asn Pro Asn Asn 
210 

Gin lie Val Glu 
225 

Glu lie Tyr Asp 



Ala Thr Leu Ala 
260 

Lys Ala Tyr Arg 
275 

Gly Pro Lys Gin 
290 

Ala Gly Thr Arg 
305 

Val Ala Leu Gly 



Gly Arg Leu Leu 
340 

lie Pro Gly Val 
355 

Pro Lys Leu Asp 
370 

Met Leu Asp Leu 
385 

Gly Phe Asn Trp 



Ser Thr Ser Lys 



Tyr Glu Val Val 
120 

Leu Gly Asn Gly 
135 

Leu Asn Asp Gly 
150 

Trp Thr Ala Ala 
165 

Cys Asp Glu Glu 



Lys lie Ser Glu 
200 

Pro Thr Gly Ala 
215 

lie Ala Arg Glu 
230 

Arg lie Leu Tyr 
245 

Pro Asp Leu Leu 



Val Ala Gly Tyr 
280 

Tyr Ala Arg Gly 
295 

Leu Cys Pro Asn 
310 

Gly Arg Gin Ser 
325 

Glu Gin Arg Asn 



Ser Cys Val Lys 
360 

Pro Asn Val Tyr 
375 

Leu Arg Ala Glu 
390 

Pro His His Asp 
405 



Gly lie lie Pro 
105 

Pro Gly Phe Pro 



Val Ser Glu Leu 
140 

Asp Glu Val Leu 
155 

Thr Ser Leu Ala 
170 

Asp Asp Trp Asn 
185 

Lys Thr Lys Ala 



Val Tyr Pro Arg 
220 

His Asp Leu Leu 
235 

Asp Asp Ala Glu 
250 

Cys lie Thr Tyr 
265 

Arg Ala Gly Trp 



Phe lie Glu Gly 
300 

Val Pro Ala Gin 
315 

lie Tyr Asp Leu 
330 

Met Ala Trp Thr 
345 

Pro Met Gly Ala 



Glu lie His Asp 

380 

Lys lie Leu Met 
395 

His Phe Arg Val 
410 



Ala Arg Arg Ala 
110 

His Phe Asp Val 
125 

He Thr Met Thr 



He Pro Ala Pro 
160 

Gly Gly Lys Pro 
175 

Pro Ser lie Glu 
190 

He Val Val He 
205 

Arg Val Leu Glu 



He Leu Ala Asp 
240 

His He Ser Leu 
255 

Asn Gly Leu Ser 
270 

Met Val Leu Thr 
285 

Leu Glu Leu Leu 



His Ala He Gin 
320 

Thr Gly Glu His 
335 

Lys Leu Asn Glu 
350 

Leu Tyr Ala Phe 
365 

Asp Thr Gin Leu 



Val Gin Gly Thr 
400 

Val Thr Leu Pro 
415 



Trp Ala Ser Gin Leu Glu Asn Ala He Glu Arg Leu Gly Asn Phe Leu 
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420 



Ser Thr Tyr Lys Gin 
435 



425 



430 



<210> 123 
<211> 1701 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1678) 
<223> RXA02193 

<400> 123 

cccccgaaaa tgtagtgggt agttccacac tgcctcttac aagtacgtag gataatccac 60 



agcaccattg tgatttcctt caacttgtga gaggcagtac atg tct aag acg age 

Met Ser Lys Thr Ser 
1 5 



115 



aac aag tct tea gca gac tea aag aat gac gca aaa gec gaa gac att 
Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala Lys Ala Glu Asp lie 
10 15 20 



163 



gtg aac ggc gag aac caa ate gee acg aat gag teg cag tct tea gac 
Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu Ser Gin Ser Ser Asp 
25 30 35 



211 



age get gca gtt teg gaa cgt gtc gtc gaa cca aaa acc acg gtt cag 
Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro Lys Thr Thr Val Gin 
40 45 50 



259 



aaa aag ttc cga ate gaa teg gat ctg ctt ggt gaa ctt cag ate cca 
Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly Glu Leu Gin lie Pro 
55 60 65 



307 



tec cac gca tat tac ggg gtg cac acc ctt cgt gcg gtg gac aac ttc 
Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg Ala Val Asp Asn Phe 
70 75 80 85 



355 



caa ate tea cga acc acc ate aac cac gtc cca gat ttc att cgc ggc 
Gin lie Ser Arg Thr Thr lie Asn His Val Pro Asp Phe lie Arg Gly 
90 95 100 



403 



atg gtc cag gtg aaa aag gee gca get tta gca aac cgc cga ctg cac 
Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala Asn Arg Arg Leu His 
105 110 115 



451 



aca ctt cca gca caa aaa gca gaa gca att gtc tgg get tgt gat cag 
Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Val Trp Ala Cys Asp Gin 
120 125 130 



499 



ate etc att gag gaa cgc tgt atg gat cag ttc ccc ate gat gtg ttc 
lie Leu lie Glu Glu Arg Cys Met Asp Gin Phe Pro lie Asp Val Phe 
135 140 145 



547 



cag ggt ggc gca ggt acc tea ctg aac atg aac acc aac gag gtt gtt 
Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn Thr Asn Glu Val Val 



595 
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150 155 160 165 

gcc aac ctt gca ctt gag ttc tta ggc cat gaa aag ggc gag tac cac 643 
Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu Lys Gly Glu Tyr His 
170 175 180 

ate ctg cac ccc atg gat gat gtg aac atg tec cag tec acc aac gat 691 
lie Leu His Pro Met Asp Asp Val Asn Met Ser Gin Ser Thr Asn Asp 
185 190 195 

tec tac cca act ggt ttc cgc ctg ggc att tac get gga ctg cag acc 739 
Ser Tyr Pro Thr Gly Phe Arg Leu Gly lie Tyr Ala Gly Leu Gin Thr 
200 205 210 

etc ate get gaa att gat gag ctt cag gtt gcg ttc cgc cac aag ggc 787 
Leu lie Ala Glu He Asp Glu Leu Gin Val Ala Phe Arg His Lys Gly 
215 220 225 

aat gag ttt gtc gac ate ate aag atg ggc cgc acc cag ttg cag gat 83 5 
Asn Glu Phe Val Asp He He Lys Met Gly Arg Thr Gin Leu Gin Asp 
230 235 240 245 

get gtt ccc atg age ttg ggc gaa gag ttc cga gca ttc gcg cac aac 883 
Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg Ala Phe Ala His Asn 
250 255 260 

etc gca gaa gag cag acc gtg ctg cgt gaa get gcc aac cgt etc etc 931 
Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala Ala Asn Arg Leu Leu 
265 270 275 

gag gtc aat ctt ggt gca acc gca ate ggt act ggt gtg aac act cca 979 
Glu Val Asn Leu Gly Ala Thr Ala He Gly Thr Gly Val Asn Thr Pro 
280 285 290 

gca ggc tac cgc cac cag gtt gtc get get ctg tct gag gtc acc gga 1027 
Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu Ser Glu Val Thr Gly 
295 300 305 

ctg gaa eta aag tec gca cgt gat etc ate gag get acc tct gac acc 1075 
Leu Glu Leu Lys Ser Ala Arg Asp Leu He Glu Ala Thr Ser Asp Thr 
310 315 320 325 

ggt gca tat gtt cat gcg cac tec gca ate aag cgt gca gcc atg aaa 1123 
Gly Ala Tyr Val His Ala His Ser Ala He Lys Arg Ala Ala Met Lys 
330 335 340 

ctg tec aag ate tgt aac gat eta cgt ctg ctg tct tct ggt cct cgt 1171 
Leu Ser Lys He Cys Asn Asp Leu Arg Leu Leu Ser Ser Gly Pro Arg 
345 350 355 

get ggc ttg aac gaa ate aac ctg cca cca cgc cag get ggt tec tec 1219 
Ala Gly Leu Asn Glu He Asn Leu Pro Pro Arg Gin Ala Gly Ser Ser 
360 365 370 

ate atg cca gcc aag gtc aac cca gtg ate cca gaa gtg gtc aac cag 12 67 
He Met Pro Ala Lys Val Asn Pro Val He Pro Glu Val Val Asn Gin 
375 380 385 

gtc tgc ttc aag gtc ttc ggt aac gat etc acc gtc acc atg get gcg 1315 
Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr Val Thr Met Ala Ala 
390 395 400 405 



BGI-121CP 



-185- 



gaa get ggc cag ttg cag etc aac gtc atg gag cca gtc att ggc gaa 13 63 
Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu Pro Val lie Gly Glu 
410 415 420 

tec etc ttc cag tea ctg cgc ate ctg ggc aat gca gec aag act ttg 1411 
Ser Leu Phe Gin Ser Leu Arg lie Leu Gly Asn Ala Ala Lys Thr Leu 
425 430 435 

cgt gag aag tgc gtc gta gga ate acc gec aac get gat gtt tgc cgt 1459 
Arg Glu Lys Cys Val Val Gly lie Thr Ala Asn Ala Asp Val Cys Arg 
440 445 450 

get tac gtt gat aac tec ate ggg att ate act tac ctg aac cca ttc 1507 
Ala Tyr Val Asp Asn Ser lie Gly lie lie Thr Tyr Leu Asn Pro Phe 
455 460 465 

ctg ggc cac gac att gga gat cag ate ggt aag gaa gca gec gaa act 1555 
Leu Gly His Asp lie Gly Asp Gin lie Gly Lys Glu Ala Ala Glu Thr 
470 475 480 485 

ggt cga cca gtg cgt gaa etc ate ctg gaa aag aag etc atg gat gaa 1603 
Gly Arg Pro Val Arg Glu Leu lie Leu Glu Lys Lys Leu Met Asp Glu 
490 495 500 

aag acg etc gag gca gtc ctg tec aag gag aac etc atg cac cca atg 1651 
Lys Thr Leu Glu Ala Val Leu Ser Lys Glu Asn Leu Met His Pro Met 
505 510 515 

ttc cgc gga agg etc tac ttg gag aac taatccaaga tetegtctga 1698 
Phe Arg Gly Arg Leu Tyr Leu Glu Asn 
520 525 

tac 1701 



<210> 124 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Met Ser Lys Thr Ser Asn Lys Ser Ser Ala Asp Ser Lys Asn Asp Ala 
15 10 15 

Lys Ala Glu Asp lie Val Asn Gly Glu Asn Gin lie Ala Thr Asn Glu 
20 25 30 

Ser Gin Ser Ser Asp Ser Ala Ala Val Ser Glu Arg Val Val Glu Pro 
35 40 45 

Lys Thr Thr Val Gin Lys Lys Phe Arg lie Glu Ser Asp Leu Leu Gly 
50 55 60 

Glu Leu Gin lie Pro Ser His Ala Tyr Tyr Gly Val His Thr Leu Arg 
65 70 75 80 

Ala Val Asp Asn Phe Gin lie Ser Arg Thr Thr lie Asn His Val Pro 
85 90 95 



Asp Phe lie Arg Gly Met Val Gin Val Lys Lys Ala Ala Ala Leu Ala 
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100 105 110 

Asn Arg Arg Leu His Thr Leu Pro Ala Gin Lys Ala Glu Ala lie Val 
115 120 125 

Trp Ala Cys Asp Gin lie Leu lie Glu Glu Arg Cys Met Asp Gin Phe 
130 135 140 

Pro lie Asp Val Phe Gin Gly Gly Ala Gly Thr Ser Leu Asn Met Asn 
145 150 155 160 

Thr Asn Glu Val Val Ala Asn Leu Ala Leu Glu Phe Leu Gly His Glu 
165 170 175 

Lys Gly Glu Tyr His lie Leu His Pro Met Asp Asp Val Asn Met Ser 
180 185 190 

Gin Ser Thr Asn Asp Ser Tyr Pro Thr Gly Phe Arg Leu Gly lie Tyr 
195 200 205 

Ala Gly Leu Gin Thr Leu lie Ala Glu lie Asp Glu Leu Gin Val Ala 
210 215 220 

Phe Arg His Lys Gly Asn Glu Phe Val Asp lie lie Lys Met Gly Arg 
225 230 235 240 

Thr Gin Leu Gin Asp Ala Val Pro Met Ser Leu Gly Glu Glu Phe Arg 
245 250 255 

Ala Phe Ala His Asn Leu Ala Glu Glu Gin Thr Val Leu Arg Glu Ala 

260 265 270 

Ala Asn Arg Leu Leu Glu Val Asn Leu Gly Ala Thr Ala lie Gly Thr 
275 280 285 

Gly Val Asn Thr Pro Ala Gly Tyr Arg His Gin Val Val Ala Ala Leu 
290 295 300 

Ser Glu Val Thr Gly Leu Glu Leu Lys Ser Ala Arg Asp Leu lie Glu 
305 310 315 320 

Ala Thr Ser Asp Thr Gly Ala Tyr Val His Ala His Ser Ala lie Lys 
325 330 335 

Arg Ala Ala Met Lys Leu Ser Lys lie Cys Asn Asp Leu Arg Leu Leu 
340 345 350 

Ser Ser Gly Pro Arg Ala Gly Leu Asn Glu lie Asn Leu Pro Pro Arg 
355 360 365 

Gin Ala Gly Ser Ser lie Met Pro Ala Lys Val Asn Pro Val lie Pro 
370 375 380 

Glu Val Val Asn Gin Val Cys Phe Lys Val Phe Gly Asn Asp Leu Thr 
385 390 395 400 

Val Thr Met Ala Ala Glu Ala Gly Gin Leu Gin Leu Asn Val Met Glu 
405 410 415 

Pro Val He Gly Glu Ser Leu Phe Gin Ser Leu Arg He Leu Gly Asn 
420 425 430 
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Ala Ala Lys Thr 
435 

Ala Asp Val Cys 
450 

Tyr Leu Asn Pro 
465 

Glu Ala Ala Glu 



Lys Leu Met Asp 
500 

Leu Met His Pro 
515 



Leu Arg Glu Lys 
440 

Arg Ala Tyr Val 
455 

Phe Leu Gly His 
470 

Thr Gly Arg Pro 
485 

Glu Lys Thr Leu 



Met Phe Arg Gly 
520 



Cys Val Val Gly 



Asp Asn Ser lie 
460 

Asp lie Gly Asp 
475 

Val Arg Glu Leu 
490 

Glu Ala Val Leu 
505 

Arg Leu Tyr Leu 



lie Thr Ala Asn 
445 

Gly He He Thr 



Gin He Gly Lys 
480 

He Leu Glu Lys 
495 

Ser Lys Glu Asn 
510 

Glu Asn 
525 



<210> 125 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<2 21> CDS 

<222> (101) . . (1075) 
<223> RXA02432 

<400> 125 

cacgtgattc atttgtgacc aacaaccgaa actgagccag aagactgtca atcccctgct 60 



gtgcacataa caactgcagc tagttgatac gctagagcgc atg teg aag cag cac 

Met Ser Lys Gin His 
1 5 



115 



tec aca cca tta aac aat gat gaa gaa cac act tec get cct caa aag 
Ser Thr Pro Leu Asn Asn Asp Glu Glu His Thr Ser Ala Pro Gin Lys 
10 15 20 



163 



gtt gcg gta ate acc acg ggc gga ace ate gee tgt act tec gac gca 
Val Ala Val He Thr Thr Gly Gly Thr He Ala Cys Thr Ser Asp Ala 
25 30 35 



211 



aat ggg cat ctg ctt ccc acc gtc age ggt gca gac ctg ctt gcg CCS. 
Asn Gly His Leu Leu Pro Thr Val Ser Gly Ala Asp Leu Leu Ala Pro 
40 45 50 



259 



ate gca cca egg ttc aat gga gcg cag ate get ttc gaa ate cac gaa 
He Ala Pro Arg Phe Asn Gly Ala Gin He Ala Phe Glu He His Glu 
55 60 65 



307 



ate aac cgc ctt gat tec tec tec atg acg ttt gag gat etc gat tec 
He Asn Arg Leu Asp Ser Ser Ser Met Thr Phe Glu Asp Leu Asp Ser 
70 75 80 85 



355 



ate ate gee acg gtt cat aag gtg ttg gag gat ccg gat gtt gtt ggc 
He He Ala Thr Val His Lys Val Leu Glu Asp Pro Asp Val Val Gly 
90 95 100 



403 
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gta gta gtt acc cac ggc acc gat tec atg gaa gag tec gec ate gec 451 

Val Val Val Thr His Gly Thr Asp Ser Met Glu Glu Ser Ala lie Ala 

105 110 115 

gta gac acc ttc ctt gat gat ccc cgc cca gtc att ttc acc ggc gec 499 

Val Asp Thr Phe Leu Asp Asp Pro Arg Pro Val lie Phe Thr Gly Ala 

120 125 130 

caa aaa ccc ttc gat cat ccc gaa gec gac ggc cca aac aac ctt ttc 547 

Gin Lys Pro Phe Asp His Pro Glu Ala Asp Gly Pro Asn Asn Leu Phe 

135 140 145 

gaa gee tgc etc ate gca tec gac ccc tec get cgc gga att ggt gca 5 95 

Glu Ala Cys Leu lie Ala Ser Asp Pro Ser Ala Arg Gly lie Gly Ala 

150 155 160 165 

etc att gtc ttc ggt cac gee gtc ate cct get cgc ggc tgc gtt aaa 643 

Leu lie Val Phe Gly His Ala Val lie Pro Ala Arg Gly Cys Val Lys 

170 175 180 

tgg cac acc tet gat gag ctg gcg ttt gca acc aac ggc cct gaa gaa 691 

Trp His Thr Ser Asp Glu Leu Ala Phe Ala Thr Asn Gly Pro Glu Glu 

185 190 195 

cca gag cgc ccc gat gcg ctg ccc gta get aaa ttg gcg gat gtc tct 73 9 

Pro Glu Arg Pro Asp Ala Leu Pro Val Ala Lys Leu Ala Asp Val Ser 

200 205 210 

gtc gaa ate ate ccc gca tac cct ggt gec acc ggc gca atg gtg gaa 787 

Val Glu lie lie Pro Ala Tyr Pro Gly Ala Thr Gly Ala Met Val Glu 

215 220 225 

get gee ate get gee ggt get caa gga ctt gta gtg gaa gca atg gga 83 5 

Ala Ala lie Ala Ala Gly Ala Gin Gly Leu Val Val Glu Ala Met Gly 

230 235 240 245 

tea ggc aat gtt ggt tec cgc atg ggt gat gee eta ggt aaa gca ctt 883 

Ser Gly Asn Val Gly Ser Arg Met Gly Asp Ala Leu Gly Lys Ala Leu 

250 255 260 

gac get gga att ccc gtg gtg atg age act agg gtt cct cgt ggt gaa 931 

Asp Ala Gly lie Pro Val Val Met Ser Thr Arg Val Pro Arg Gly Glu 

265 270 275 

gta tec gga gtg tat ggc ggt gca ggt gga ggt gcg act ttg get gcg 979 

Val Ser Gly Val Tyr Gly Gly Ala Gly Gly Gly Ala Thr Leu Ala Ala 

280 285 290 

aag ggc get gtg gga tct cgc tac ttc aga get ggt cag gca cgt att 1027 

Lys Gly Ala Val Gly Ser Arg Tyr Phe Arg Ala Gly Gin Ala Arg He 

295 300 305 

ttg etc gcg att gec att gcg acg ggc gca cat ccg gtg acg ctt tac 1075 

Leu Leu Ala He Ala He Ala Thr Gly Ala His Pro Val Thr Leu Tyr 

310 315 320 325 

taatttcgee cttggtcttg cat 1098 



<210> 126 
<211> 325 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Met Ser Lys Gin His Ser Thr Pro Leu Asn Asn Asp Glu Glu His Thr 
15 10 15 

Ser Ala Pro Gin Lys Val Ala Val lie Thr Thr Gly Gly Thr lie Ala 
20 25 30 

Cys Thr Ser Asp Ala Asn Gly His Leu Leu Pro Thr Val Ser Gly Ala 
35 40 45 

Asp Leu Leu Ala Pro lie Ala Pro Arg Phe Asn Gly Ala Gin lie Ala 
50 55 60 

Phe Glu lie His Glu lie Asn Arg Leu Asp Ser Ser Ser Met Thr Phe 
65 70 75 80 

Glu Asp Leu Asp Ser lie lie Ala Thr Val His Lys Val Leu Glu Asp 
85 90 95 

Pro Asp Val Val Gly Val Val Val Thr His Gly Thr Asp Ser Met Glu 
100 105 110 

Glu Ser Ala lie Ala Val Asp Thr Phe Leu Asp Asp Pro Arg Pro Val 
115 120 125 

lie Phe Thr Gly Ala Gin Lys Pro Phe Asp His Pro Glu Ala Asp Gly 
130 135 140 

Pro Asn Asn Leu Phe Glu Ala Cys Leu lie Ala Ser Asp Pro Ser Ala 
145 150 155 160 

Arg Gly lie Gly Ala Leu lie Val Phe Gly His Ala Val He Pro Ala 
165 170 175 

Arg Gly Cys Val Lys Trp His Thr Ser Asp Glu Leu Ala Phe Ala Thr 
180 185 190 

Asn Gly Pro Glu Glu Pro Glu Arg Pro Asp Ala Leu Pro Val Ala Lys 
195 200 205 

Leu Ala Asp Val Ser Val Glu He He Pro Ala Tyr Pro Gly Ala Thr 
210 215 220 

Gly Ala Met Val Glu Ala Ala He Ala Ala Gly Ala Gin Gly Leu Val 
225 230 235 240 

Val Glu Ala Met Gly Ser Gly Asn Val Gly Ser Arg Met Gly Asp Ala 
245 250 255 

Leu Gly Lys Ala Leu Asp Ala Gly He Pro Val Val Met Ser Thr Arg 
260 265 270 

Val Pro Arg Gly Glu Val Ser Gly Val Tyr Gly Gly Ala Gly Gly Gly 
275 280 285 

Ala Thr Leu Ala Ala Lys Gly Ala Val Gly Ser Arg Tyr Phe Arg Ala 
290 295 300 
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Gly Gin Ala Arg He Leu Leu Ala He Ala He Ala Thr Gly Ala His 
305 310 315 320 

Pro Val Thr Leu Tyr 
325 



<210> 127 
<211> 775 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXN03003 

<400> 127 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 60 

caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 115 

Met Thr Ser Arg Thr 
1 5 

ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 163 
Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 
10 15 20 



gca aaa gee aaa get gcg tct cac ccg gat ggg ate gtg aat ctt tct 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly lie Val Asn Leu Ser 
25 30 35 



211 



gtt ggc act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser lie Gin lie Ala Leu 
40 45 50 



259 



gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate ggc acc ccg 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr He Gly Thr Pro 
55 60 65 



307 



gaa etc cgc gca gec ate agg ggc gcg ctt gag egg cgc tac aac atg 
Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 



355 



aca aag ctt gtc gac gee tec etc etc ccc gtc gtg ggt acc aag gag 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val Gly Thr Lys Glu 
90 95 100 



403 



gca att gec ctt ctt cca ttc gcg ttg ggt att tec ggc acc gtt gtc 
Ala He Ala Leu Leu Pro Phe Ala Leu Gly He Ser Gly Thr Val Val 
105 110 115 



451 



ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gee gca 
He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 



499 



gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 
Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 



547 



ate ccg teg atg atg ttt ate aac tea cca tec aac ccc aca ggc aag 



595 
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Ile Pro Ser Met Met Phe lie Asn Ser Pro Ser Asn Pro Thr Gly Lys 
150 155 160 165 

gtt ctg ggc ate cca cac ttg cgc aag gtt gtg aag tgg gcg cag gaa 643 
Val Leu Gly lie Pro His Leu Arg Lys Val Val Lys Trp Ala Gin Glu 
170 175 180 

aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 691 
Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 
185 190 195 

gac gat gaa aac cca ccg ate tea att ttg gat cca cgt gtc tgc gat 739 
Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac ace aac ttg ate gee att cac teg ctg 77 5 

Gly Asp His Thr Asn Leu lie Ala lie His Ser Leu 
215 220 225 



<210> 128 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Thr Ser Arg Thr Pro Leu Val i 
1 5 



Ser Val Leu Pro Asp Phe Pro Trp 
10 15 



Asp Ser Leu Ala Ser Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly 
20 25 30 

lie Val Asn Leu Ser Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser 
35 40 45 

lie Gin lie Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr lie Gly Thr Pro Glu Leu Arg Ala Ala lie Arg Gly Ala Leu Glu 
65 70 75 80 

Arg Arg Tyr Asn Met Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val 
85 90 95 

Val Gly Thr Lys Glu Ala lie Ala Leu Leu Pro Phe Ala Leu Gly lie 
100 105 110 

Ser Gly Thr Val Val lie Pro Glu lie Ala Tyr Pro Thr Tyr Glu Val 
115 120 125 

Ala Val Val Ala Ala Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe 
130 135 140 

Lys Leu Gly Pro Gin lie Pro Ser Met Met Phe lie Asn Ser Pro Ser 
145 150 155 160 

Asn Pro Thr Gly Lys Val Leu Gly lie Pro His Leu Arg Lys Val Val 
165 170 175 

Lys Trp Ala Gin Glu Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr 
180 185 190 
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Leu Gly Leu Gly Trp Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp 
195 200 205 

Pro Arg Val Cys Asp Gly Asp His Thr Asn Leu lie Ala lie His Ser 
210 215 220 



Leu 
225 



<210> 129 
<211> 1206 
<212> DNA 

<213> Corynebac terium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN00508 

<400> 129 

agccacgtgt ttaaggatag ttgaaagcgt ggggcaatac tggcactaac cccggcacca 60 

atcgtatttc tgtccgcggt tggtggcaca atagttcaac atg aac ttg ctg acc 115 

Met Asn Leu Leu Thr 
1 5 

acc aaa att gac ctg gat gcc ate gec cat aac acg agg gtg ctt aaa 163 
Thr Lys lie Asp Leu Asp Ala lie Ala His Asn Thr Arg Val Leu Lys 
10 15 20 

caa atg gcg ggt ccg gcg aag ctg atg gcg gtg gtg aag gcg aat gca 211 
Gin Met Ala Gly Pro Ala Lys Leu Met Ala Val Val Lys Ala Asn Ala 
25 30 35 

tat aac cat ggc gta gag aag gtc get ccg gtt att get get cat ggt 259 
Tyr Asn His Gly Val Glu Lys Val Ala Pro Val lie Ala Ala His Gly 
40 45 50 

gcg gat gcg ttt ggt gtg gca act ctt gcg gag get atg cag ttg cgt 3 07 
Ala Asp Ala Phe Gly Val Ala Thr Leu Ala Glu Ala Met Gin Leu Arg 
55 60 65 

gat ate ggc ate age caa gag gtt ttg tgt tgg att tgg aca ccg gag 355 
Asp lie Gly lie Ser Gin Glu Val Leu Cys Trp lie Trp Thr Pro Glu 
70 75 80 85 

cag gat ttc cgc gcc gcc att gat cgc aat att gat ttg get gtt att 403 
Gin Asp Phe Arg Ala Ala lie Asp Arg Asn lie Asp Leu Ala Val lie 
90 95 100 

tct ccc gcg cat gcc aaa gcc ttg ate gaa act gat gcg gag cat att 451 
Ser Pro Ala His Ala Lys Ala Leu lie Glu Thr Asp Ala Glu His lie 
105 110 115 

egg gtg tec ate aag att gat tct ggg ttg cat cgt teg ggt gtg gat 499 
Arg Val Ser lie Lys lie Asp Ser Gly Leu His Arg Ser Gly Val Asp 
120 125 130 



gag cag gag tgg gag ggc gtg ttc age gcg ttg get get gcc ccg cac 



547 
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Glu Gin Glu Trp Glu Gly Val Phe Ser Ala Leu Ala Ala Ala Pro His 
135 140 145 

att gag gtc acg ggc atg ttc acg cac ttg gcg tgc gcg gat gag cca 595 
lie Glu Val Thr Gly Met Phe Thr His Leu Ala Cys Ala Asp Glu Pro 
150 155 160 165 

gag aat ccg gaa act gat cgc caa att att get ttt cga cgc gec ctt 643 
Glu Asn Pro Glu Thr Asp Arg Gin He He Ala Phe Arg Arg Ala Leu 
170 175 180 

gcg etc gec cgc aag cac ggg ctt gag tgc ccg gtc aac cac gta tgc 691 
Ala Leu Ala Arg Lys His Gly Leu Glu Cys Pro Val Asn His Val Cys 
185 190 195 

aac tea cct gca ttc ttg act cga tct gat tta cac atg gag atg gtc 739 
Asn Ser Pro Ala Phe Leu Thr Arg Ser Asp Leu His Met Glu Met Val 
200 205 210 

cga ccg ggt ttg gec ttt tat ggg ttg gaa ccc gtg gcg gga ctg gag 787 
Arg Pro Gly Leu Ala Phe Tyr Gly Leu Glu Pro Val Ala Gly Leu Glu 
215 220 225 

cat ggt ttg aag ccg gcg atg acg tgg gag gcg aag gtg age gtc gta 83 5 
His Gly Leu Lys Pro Ala Met Thr Trp Glu Ala Lys Val Ser Val Val 
230 235 240 245 

aag caa att gaa get gga caa ggc act tec tat ggc ctg acc tgg cgc 8 83 
Lys Gin He Glu Ala Gly Gin Gly Thr Ser Tyr Gly Leu Thr Trp Arg 
250 255 260 

get gag gat cgc ggc ttt gtg get gtg gtg cct gcg ggc tat gec gat 931 
Ala Glu Asp Arg Gly Phe Val Ala Val Val Pro Ala Gly Tyr Ala Asp 
265 270 275 

ggc atg ccg egg cat gee cag ggg aaa ttc tec gtc acg att gat ggc 979 
Gly Met Pro Arg His Ala Gin Gly Lys Phe Ser Val Thr He Asp Gly 
280 285 290 

ctg gac tat ccg cag gtt ggg cgc gta tgc atg gat cag ttc gtt att 1027 
Leu Asp Tyr Pro Gin Val Gly Arg Val Cys Met Asp Gin Phe Val He 
295 300 305 

tct ttg ggc gac aat cca cac ggc gtg gaa get ggg gcg aag gec gtg 1075 
Ser Leu Gly Asp Asn Pro His Gly Val Glu Ala Gly Ala Lys Ala Val 
310 315 320 325 

ata ttc ggt gag aat ggg cat gac gca act gat ttt gcg gag cgt tta 1123 
He Phe Gly Glu Asn Gly His Asp Ala Thr Asp Phe Ala Glu Arg Leu 
330 335 340 

gac acc att aac tat gag gta gtg tgc cga cca acc ggc cga act gtc 1171 
Asp Thr He Asn Tyr Glu Val Val Cys Arg Pro Thr Gly Arg Thr Val 
345 350 355 

cgc gca tat gtt taagtgaata cgtttaagga gca 12 0 6 

Arg Ala Tyr Val 
360 



<210> 130 
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<211> 361 
<212> PRT 

<213> Corynebacteriuin glutamicurn 
<400> 130 

Met Asn Leu Leu Thr Thr Lys lie Asp Leu Asp Ala lie Ala His Asn 
15 10 15 

Thr Arg Val Leu Lys Gin Met Ala Gly Pro Ala Lys Leu Met Ala Val 
20 25 30 

Val Lys Ala Asn Ala Tyr Asn His Gly Val Glu Lys Val Ala Pro Val 
35 40 45 

lie Ala Ala His Gly Ala Asp Ala Phe Gly Val Ala Thr Leu Ala Glu 
50 55 60 

Ala Met Gin Leu Arg Asp lie Gly lie Ser Gin Glu Val Leu Cys Trp 
65 70 75 80 

lie Trp Thr Pro Glu Gin Asp Phe Arg Ala Ala lie Asp Arg Asn lie 
85 90 95 

Asp Leu Ala Val lie Ser Pro Ala His Ala Lys Ala Leu lie Glu Thr 
100 105 110 

Asp Ala Glu His lie Arg Val Ser lie Lys lie Asp Ser Gly Leu His 
115 120 125 

Arg Ser Gly Val Asp Glu Gin Glu Trp Glu Gly Val Phe Ser Ala Leu 
130 135 140 

Ala Ala Ala Pro His lie Glu Val Thr Gly Met Phe Thr His Leu Ala 
145 150 155 160 

Cys Ala Asp Glu Pro Glu Asn Pro Glu Thr Asp Arg Gin lie He Ala 
165 170 175 

Phe Arg Arg Ala Leu Ala Leu Ala Arg Lys His Gly Leu Glu Cys Pro 
180 185 190 

Val Asn His Val Cys Asn Ser Pro Ala Phe Leu Thr Arg Ser Asp Leu 
195 200 205 

His Met Glu Met Val Arg Pro Gly Leu Ala Phe Tyr Gly Leu Glu Pro 
210 215 220 

Val Ala Gly Leu Glu His Gly Leu Lys Pro Ala Met Thr Trp Glu Ala 
225 230 235 240 

Lys Val Ser Val Val Lys Gin He Glu Ala Gly Gin Gly Thr Ser Tyr 
245 250 255 

Gly Leu Thr Trp Arg Ala Glu Asp Arg Gly Phe Val Ala Val Val Pro 
260 265 270 

Ala Gly Tyr Ala Asp Gly Met Pro Arg His Ala Gin Gly Lys Phe Ser 
275 280 285 

Val Thr He Asp Gly Leu Asp Tyr Pro Gin Val Gly Arg Val Cys Met 
290 295 300 
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Asp Gin Phe Val lie Ser Leu Gly Asp Asn Pro His Gly Val Glu Ala 
305 310 315 320 

Gly Ala Lys Ala Val He Phe Gly Glu Asn Gly His Asp Ala Thr Asp 
325 330 335 

Phe Ala Glu Arg Leu Asp Thr He Asn Tyr Glu Val Val Cys Arg Pro 
340 345 350 

Thr Gly Arg Thr Val Arg Ala Tyr Val 
355 360 



<210> 131 
<211> 1152 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1129) 
<223> RXN00636 

<400> 131 

tcatgggatt cagcaaggcg gccacccgaa ccgtctttgg tggaggagta ggagcgatga 6 0 



tcgatctggc ccgttcgaac ataaggaata ttcctactcc atg atg att gat aca 

Met Met He Asp Thr 
1 5 



115 



cct get gtt etc att gac cgc gag cgc tta act gec aac att tec agg 
Pro Ala Val Leu He Asp Arg Glu Arg Leu Thr Ala Asn He Ser Arg 
10 15 20 



163 



atg gca get cac gec ggt gec cat gag att gec ctg cgt ccg cat gtg 
Met Ala Ala His Ala Gly Ala His Glu He Ala Leu Arg Pro His Val 
25 30 35 



211 



aaa acg cac aaa ate att gaa att gcg cag atg cag gtc gac gec ggt 
Lys Thr His Lys He He Glu He Ala Gin Met Gin Val Asp Ala Gly 
40 45 50 



259 



gec cga ggg ate ace tgc gca acc att ggc gag gcg gaa att ttt gee 
Ala Arg Gly He Thr Cys Ala Thr He Gly Glu Ala Glu He Phe Ala 
55 60 65 



307 



ggc gca ggt ttt acg gac ate ttt att gca tat ccg ctg tat eta acc 
Gly Ala Gly Phe Thr Asp He Phe He Ala Tyr Pro Leu Tyr Leu Thr 
70 75 80 85 



355 



gat cat gca gtg caa cgc ctg aac gcg ate ccc gga gaa att tec att 
Asp His Ala Val Gin Arg Leu Asn Ala He Pro Gly Glu He Ser He 
90 95 100 



403 



ggc gtg gat teg gta gag atg gca cag gcg acg gcg ggt ttg egg gaa 
Gly Val Asp Ser Val Glu Met Ala Gin Ala Thr Ala Gly Leu Arg Glu 
105 110 115 



451 



gat ate aag get ctg att gaa gtg gat teg gga cat cgt aga agt gga 
Asp He Lys Ala Leu He Glu Val Asp Ser Gly His Arg Arg Ser Gly 



499 
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120 125 130 

gtc acg gcg act get tea gaa ttg agt cag ate cgc gag gcg ctg ggc 547 

Val Thr Ala Thr Ala Ser Glu Leu Ser Gin He Arg Glu Ala Leu Gly 

135 140 145 

age agg tat gca gga gtg ttt act ttt cct ggg cat tct tat ggc ccg 595 

Ser Arg Tyr Ala Gly Val Phe Thr Phe Pro Gly His Ser Tyr Gly Pro 

150 155 160 165 

gga aat ggt gag cag gca gca get gat gag ctt cag get eta aac aac 643 

Gly Asn Gly Glu Gin Ala Ala Ala Asp Glu Leu Gin Ala Leu Asn Asn 

170 175 180 

age gtc cag cga ctt get ggc ggc ctg act tct ggc ggt tec teg ccg 691 

Ser Val Gin Arg Leu Ala Gly Gly Leu Thr Ser Gly Gly Ser Ser Pro 

185 190 195 

tct gcg cag ttt aca gac gca ate gat gag atg cga cca ggc gtg tat 73 9 

Ser Ala Gin Phe Thr Asp Ala He Asp Glu Met Arg Pro Gly Val Tyr 

200 205 210 

gtg ttt aac gat tec cag cag ate ace teg gga gca tgc act gag aag 787 

Val Phe Asn Asp Ser Gin Gin He Thr Ser Gly Ala Cys Thr Glu Lys 

215 220 225 

cag gtg gca atg acg gtg ctg tct act gtg gtc age cga aat gtg tea 83 5 

Gin Val Ala Met Thr Val Leu Ser Thr Val Val Ser Arg Asn Val Ser 

230 235 240 245 

gat cgt egg ate att ttg gat gcg gga tec aaa ate etc age act gat 883 

Asp Arg Arg He lie Leu Asp Ala Gly Ser Lys He Leu Ser Thr Asp 

250 255 260 

aaa cca gca tgg att gat ggc aat ggt ttt gtt ctg ggg aat cct gaa 931 

Lys Pro Ala Trp He Asp Gly Asn Gly Phe Val Leu Gly Asn Pro Glu 

265 270 275 

gec cga ate tct get ttg teg gag cat cac gca ace att ttc tgg cca 979 

Ala Arg He Ser Ala Leu Ser Glu His His Ala Thr He Phe Trp Pro 

280 285 290 

gat aaa gtg eta ctt cca gta ate ggg gag cag etc aac ate gtg ccc 1027 

Asp Lys Val Leu Leu Pro Val He Gly Glu Gin Leu Asn He Val Pro 

295 300 305 

aac cat gec tgc aac gtg att aat ttg gtg gat gag gtc tac gtt egg 1075 

Asn His Ala Cys Asn Val He Asn Leu Val Asp Glu Val Tyr Val Arg 

310 315 320 325 

gaa gee gat ggc act ttc cgt ace tgg aag gta gtt gec cgc ggc aga 112 3 

Glu Ala Asp Gly Thr Phe Arg Thr Trp Lys Val Val Ala Arg Gly Arg 

330 335 340 

aac aat tagggaaacc tcttgacctt cac 1152 
Asn Asn 



<210> 132 
<211> 343 
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<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 132 

Met Met lie Asp Thr Pro Ala Val Leu lie Asp Arg Glu Arg Leu Thr 
15 10 15 

Ala Asn lie Ser Arg Met Ala Ala His Ala Gly Ala His Glu lie Ala 
20 25 30 

Leu Arg Pro His Val Lys Thr His Lys lie He Glu He Ala Gin Met 
35 40 45 

Gin Val Asp Ala Gly Ala Arg Gly He Thr Cys Ala Thr He Gly Glu 
50 55 60 

Ala Glu He Phe Ala Gly Ala Gly Phe Thr Asp lie Phe He Ala Tyr 
65 70 75 80 

Pro Leu Tyr Leu Thr Asp His Ala Val Gin Arg Leu Asn Ala He Pro 
85 90 95 

Gly Glu He Ser He Gly Val Asp Ser Val Glu Met Ala Gin Ala Thr 
100 105 110 

Ala Gly Leu Arg Glu Asp He Lys Ala Leu He Glu Val Asp Ser Gly 
115 120 125 

His Arg Arg Ser Gly Val Thr Ala Thr Ala Ser Glu Leu Ser Gin He 
130 135 140 

Arg Glu Ala Leu Gly Ser Arg Tyr Ala Gly Val Phe Thr Phe Pro Gly 
145 150 155 160 

His Ser Tyr Gly Pro Gly Asn Gly Glu Gin Ala Ala Ala Asp Glu Leu 
165 170 175 

Gin Ala Leu Asn Asn Ser Val Gin Arg Leu Ala Gly Gly Leu Thr Ser 
180 185 190 

Gly Gly Ser Ser Pro Ser Ala Gin Phe Thr Asp Ala He Asp Glu Met 
195 200 205 

Arg Pro Gly Val Tyr Val Phe Asn Asp Ser Gin Gin He Thr Ser Gly 
210 215 220 

Ala Cys Thr Glu Lys Gin Val Ala Met Thr Val Leu Ser Thr Val Val 
225 230 235 240 

Ser Arg Asn Val Ser Asp Arg Arg He He Leu Asp Ala Gly Ser Lys 
245 250 255 

He Leu Ser Thr Asp Lys Pro Ala Trp He Asp Gly Asn Gly Phe Val 
260 265 270 

Leu Gly Asn Pro Glu Ala Arg He Ser Ala Leu Ser Glu His His Ala 
275 280 285 

Thr He Phe Trp Pro Asp Lys Val Leu Leu Pro Val He Gly Glu Gin 
290 295 300 
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Leu Asn lie Val Pro Asn His Ala Cys Asn Val lie Asn Leu Val Asp 
305 310 315 320 

Glu Val Tyr Val Arg Glu Ala Asp Gly Thr Phe Arg Thr Trp Lys Val 
325 330 335 

Val Ala Arg Gly Arg Asn Asn 
340 



<210> 133 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXA02536 

<400> 133 

aagaagtgat cacgcgaacc tgtgtataac ttgcctcaaa gcgcctaggc tgtggattat 60 

gcgtattgcc ttgcttcaga tctcgacgaa ttccgataag atg gac aac ttc gcc 115 

Met Asp Asn Phe Ala 
1 5 

ctg ctg cgt gat get get gaa aaa get gcg gaa cag ggg get egg gtg 163 
Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu Gin Gly Ala Arg Val 
10 15 20 

ttg gtg ttt ccg gag gcg act teg caa age ttt ggt acg gga agg ctt 211 
Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe Gly Thr Gly Arg Leu 
25 30 35 

gat act cag gcg gag gag etc gat ggc gaa ttc tec acc gcg gta cga 259 
Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe Ser Thr Ala Val Arg 
40 45 50 

aaa tta gcc gat gag ctg gac gtt gtc ate gtt gcg ggc atg ttc acc 3 07 
Lys Leu Ala Asp Glu Leu Asp Val Val lie Val Ala Gly Met Phe Thr 
55 60 65 

cct get gac acc gtg cag cgc ggt gaa aaa acg ate teg cgc gtc aac 3 55 
Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr lie Ser Arg Val Asn 
70 75 80 85 

aac acc gtg ctg att agt ggc get gga ttg cat cag gga tac aac aaa 4 03 
Asn Thr Val Leu He Ser Gly Ala Gly Leu His Gin Gly Tyr Asn Lys 
90 95 100 

att cac aca tat gac gcg ttc ggt tat agg gaa tec gac act gtg aaa 451 
He His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu Ser Asp Thr Val Lys 
105 110 115 

ccg ggc gat gag ctg gtt gta ttc gag gtc gac gat att aaa ttt ggt 499 
Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp Asp He Lys Phe Gly 
120 125 130 



gtg gcg aca tgc tac gat att cga ttc cca gaa cag ttc aaa gac etc 
Val Ala Thr Cys Tyr Asp Xle Arg Phe Pro Glu Gin Phe Lys Asp Leu 



547 
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135 140 145 

gcc cgc aac ggt gca cag ata att gtg gtt ccc acg teg tgg caa gac 595 
Ala Arg Asn Gly Ala Gin lie lie Val Val Pro Thr Ser Trp Gin Asp 
150 155 160 165 

ggt cct gga aaa tta gaa caa tgg gaa gtc etc cct cgc gcg cgt gca 643 
Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu Pro Arg Ala Arg Ala 
170 175 180 

ctg gat tec acc tgc tgg ate gta gcg tgt ggg caa gcg cga ctt cca 691 
Leu Asp Ser Thr Cys Trp lie Val Ala Cys Gly Gin Ala Arg Leu Pro 
185 190 195 

gaa gaa tta cgc gat gaa cga aaa ggc cct acg ggg att ggt cat tec 73 9 
Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr Gly lie Gly His Ser 
200 205 210 

atg gtg aca aac cca cac ggt gaa gta att get age gcg ggt tat gag 7 87 
Met Val Thr Asn Pro His Gly Glu Val lie Ala Ser Ala Gly Tyr Glu 
215 220 225 

cca gaa atg ttg ate gcg gat att gat gtc age ggt ttg gcc aaa att 83 5 
Pro Glu Met Leu lie Ala Asp lie Asp Val Ser Gly Leu Ala Lys lie 
230 235 240 245 

egg gag gca ttg cct gtt ctt taaccactgt ctaaggaatc act 879 
Arg Glu Ala Leu Pro Val Leu 
250 



<210> 134 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Asp Asn Phe Ala Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu 
15 10 15 

Gin Gly Ala Arg Val Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe 
20 25 30 

Gly Thr Gly Arg Leu Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe 
35 40 45 

Ser Thr Ala Val Arg Lys Leu Ala Asp Glu Leu Asp Val Val lie Val 
50 55 60 

Ala Gly Met Phe Thr Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr 
65 70 75 80 

lie Ser Arg Val Asn Asn Thr Val Leu lie Ser Gly Ala Gly Leu His 
85 90 95 

Gin Gly Tyr Asn Lys lie His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu 
100 105 110 

Ser Asp Thr Val Lys Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp 
115 120 125 
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Asp He Lys Phe Gly Val Ala Thr Cys Tyr Asp He Arg Phe Pro Glu 
130 135 140 

Gin Phe Lys Asp Leu Ala Arg Asn Gly Ala Gin He He Val Val Pro 
145 150 155 160 

Thr Ser Trp Gin Asp Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu 
165 170 175 

Pro Arg Ala Arg Ala Leu Asp Ser Thr Cys Trp He Val Ala Cys Gly 
180 185 190 

Gin Ala Arg Leu Pro Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr 
195 200 205 

Gly He Gly His Ser Met Val Thr Asn Pro His Gly Glu Val He Ala 
210 215 220 

Ser Ala Gly Tyr Glu Pro Glu Met Leu He Ala Asp He Asp Val Ser 
225 230 235 240 

Gly Leu Ala Lys He Arg Glu Ala Leu Pro Val Leu 
245 250 



<210> 135 
<211> 1635 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1612) 
<223> RXS00870 

<400> 135 

caagacggcg atgtcgccgc cgctgttgat accgcagcgc gacttgttca cacagatatt 6 0 

caacaattca cttcgcagag catttaagga atttacacac atg tct gaa cca caa 115 

Met Ser Glu Pro Gin 
1 5 

acc ate teg cac tgg att gac ggc gcg att tec cca tec act tec ggc 163 

Thr He Ser His Trp He Asp Gly Ala He Ser Pro Ser Thr Ser Gly 
10 15 20 

aag acc get cct gtc tac aat cct gca act ggc cag gtc acc gec aat 211 
Lys Thr Ala Pro Val Tyr Asn Pro Ala Thr Gly Gin Val Thr Ala Asn 
25 30 35 

gtt gcg ctg get age cag gaa gag ate gat gec acc ate get tct gec 259 
Val Ala Leu Ala Ser Gin Glu Glu He Asp Ala Thr He Ala Ser Ala 
40 45 50 

acc aag get get aag acg tgg ggc aac ctg tct ate get aag cgc caa 3 07 
Thr Lys Ala Ala Lys Thr Trp Gly Asn Leu Ser He Ala Lys Arg Gin 
55 60 65 



get gtg ctt ttc aac ttc cgt gag ctg ctg aat get cgc aag ggt gag 
Ala Val Leu Phe Asn Phe Arg Glu Leu Leu Asn Ala Arg Lys Gly Glu 
70 75 80 85 



355 
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ctg gcg gag ate ate act gca gag cac ggc aag gtc ttg tec gat gec 
Leu Ala Glu lie lie Thr Ala Glu His Gly Lys Val Leu Ser Asp Ala 
90 95 100 

atg ggt gaa ate ctg cgc ggc cag gaa gtc gtg gag ctt get ace ggt 
Met Gly Glu He Leu Arg Gly Gin Glu Val Val Glu Leu Ala Thr Gly 
105 HO H5 



att gat gtg tat tec ttg aag cag cca ctg ggt gtt gtc ggt ate ate 
He Asp Val Tyr Ser Leu Lys Gin Pro Leu Gly Val Val Gly He He 
135 140 145 

age ccg ttc aac ttc cct gcg atg gtg ccg atg tgg ttt ttc cca ate 
Ser Pro Phe Asn Phe Pro Ala Met Val Pro Met Trp Phe Phe Pro He 
150 155 160 165 

gca ate get gca ggc aac gca gtt att ttg aag cct tea gag aag gat 
Ala He Ala Ala Gly Asn Ala Val He Leu Lys Pro Ser Glu Lys Asp 
170 175 180 

cct teg gca gcg ctg tgg atg get cag ate tgg aag gaa get ggt ctt 
Pro Ser Ala Ala Leu Trp Met Ala Gin He Trp Lys Glu Ala Gly Leu 
185 190 195 

cca gac ggc gta ttc aac gtg etc cag ggc gac aag ctg get gtt gat 
Pro Asp Gly Val Phe Asn Val Leu Gin Gly Asp Lys Leu Ala Val Asp 
200 205 210 



gaa tct gtt gee gac gag etc att gag aag ate aag gag cgc ate gac 
Glu Ser Val Ala Asp Glu Leu He Glu Lys He Lys Glu Arg He Asp 
295 300 305 

ace ctg cgc ate ggc aac ggt gee ggc gac gag cag ggc gag ccg cac 
Thr Leu Arg He Gly Asn Gly Ala Gly Asp Glu Gin Gly Glu Pro His 
310 315 320 325 



403 



451 



ttc cca cac ctg ctt aaa ggt gcg ttc aac gag aac gtc tec ace ggc 499 
Phe Pro His Leu Leu Lys Gly Ala Phe Asn Glu Asn Val Ser Thr Gly 
120 125 130 



547 



595 



643 



691 



739 



ggt ttg ctg aac age cct gat gtc tct gcg att tec ttc gtg ggt tec 787 
Gly Leu Leu Asn Ser Pro Asp Val Ser Ala He Ser Phe Val Gly Ser 
215 220 225 

ace cca ate gca aag tac ate tac gag act tec gcg aag aac ggc aag 83 5 
Thr Pro lie Ala Lys Tyr He Tyr Glu Thr Ser Ala Lys Asn Gly Lys 
230 235 240 245 

cgc gtc cag gcg ttg ggc ggc gcg aag aac cac atg ctg gtg ctg cca 883 
Arg Val Gin Ala Leu Gly Gly Ala Lys Asn His Met Leu Val Leu Pro 
250 255 260 

gat get gat ctg gat ctg gtt gec gat cag gca ate aac gca ggt tac 931 
Asp Ala Asp Leu Asp Leu Val Ala Asp Gin Ala He Asn Ala Gly Tyr 
265 270 275 

ggc get gec ggt gag cgt tgc atg get gtt tct gtg gtc ttg get att 979 
Gly Ala Ala Gly Glu Arg Cys Met Ala Val Ser Val Val Leu Ala He 
280 285 290 



1027 



1075 
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1267 



1315 



ctg ggc cca eta ate ace gac gtc cac cgc gac aag gtc get tct tat 1123 
Leu Gly Pro Leu lie Thr Asp Val His Arg Asp Lys Val Ala Ser Tyr 
330 335 340 

gtc gac ate get gag gee gac ggc gee aag ate ate gtg gac ggg cgt 1171 
Val Asp lie Ala Glu Ala Asp Gly Ala Lys lie lie Val Asp Gly Arg 
345 350 355 

aac tgc gee gta gac ggg cac gag gag ggc ttc ttc ttc ggc cct acg 1219 
Asn Cys Ala Val Asp Gly His Glu Glu Gly Phe Phe Phe Gly Pro Thr 
360 365 370 

ctt ate gac gac ate cca etc acg ttc cgc gee tac acc gaa gaa ate 
Leu He Asp Asp He Pro Leu Thr Phe Arg Ala Tyr Thr Glu Glu He 
375 380 385 

ttc ggc ccg gtc etc tct gtc gtt cgt gtc gca tec ttc gac gag gca 
Phe Gly Pro Val Leu Ser Val Val Arg Val Ala Ser Phe Asp Glu Ala 
390 395 400 405 

att gag ctg ate aac tec ggt gaa ttc ggc aac gga acc gca ate ttc 13 63 
He Glu Leu He Asn Ser Gly Glu Phe Gly Asn Gly Thr Ala He Phe 
410 415 420 

acc aac gat ggt gga gcg gca cgc cgc ttc cag cat gag ate gaa gtg 1411 
Thr Asn Asp Gly Gly Ala Ala Arg Arg Phe Gin His Glu He Glu Val 
425 430 435 

ggc atg ate ggc ate aac gta cca ate cca gtg cct gtt gcg tac cac 1459 
Gly Met He Gly He Asn Val Pro He Pro Val Pro Val Ala Tyr His 
440 445 450 

tec ttc ggt ggt tgg aag aac tec etc ttc ggt gac gec aag gca tat 1507 
Ser Phe Gly Gly Trp Lys Asn Ser Leu Phe Gly Asp Ala Lys Ala Tyr 
455 460 465 

ggc act caa ggt ttt gat ttc ttc acc agg gaa aag gcg ate acc age 
Gly Thr Gin Gly Phe Asp Phe Phe Thr Arg Glu Lys Ala He Thr Ser 
470 475 480 485 

cgt tgg etc gac cca gca acc cac ggt ggc att aac etc ggt ttc cca 
Arg Trp Leu Asp Pro Ala Thr His Gly Gly He Asn Leu Gly Phe Pro 
490 495 500 

cag aac gat taattgaagg agagcacagg act 163 5 

Gin Asn Asp 



1555 



1603 



<210> 136 
<211> 504 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Ser Glu Pro Gin Thr He Ser His Trp He Asp Gly Ala He Ser 
15 10 15 



Pro Ser Thr Ser Gly Lys Thr Ala Pro Val Tyr Asn Pro Ala Thr Gly 
20 25 30 
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Gln Val Thr Ala 
35 

Thr lie Ala Ser 
50 

lie Ala Lys Arg 
65 

Ala Arg Lys Gly 



Val Leu Ser Asp 
100 

Glu Leu Ala Thr 
115 

Asn Val Ser Thr 
130 

Val Val Gly lie 
145 

Trp Phe Phe Pro 



Pro Ser Glu Lys 
180 

Lys Glu Ala Gly 
195 

Lys Leu Ala Val 
210 

Ser Phe Val Gly 
225 

Ala Lys Asn Gly 



Met Leu Val Leu 
260 

lie Asn Ala Gly 
275 

Val Val Leu Ala 
290 

Lys Glu Arg lie 
305 

Gin Gly Glu Pro 



Lys Val Ala Ser 
340 



Asn Val Ala Leu 
40 

Ala Thr Lys Ala 
55 

Gin Ala Val Leu 
70 

Glu Leu Ala Glu 
85 

Ala Met Gly Glu 



Gly Phe Pro His 
120 

Gly lie Asp Val 
135 

lie Ser Pro Phe 
150 

lie Ala lie Ala 
165 

Asp Pro Ser Ala 



Leu Pro Asp Gly 
200 

Asp Gly Leu Leu 
215 

Ser Thr Pro lie 
230 

Lys Arg Val Gin 
245 

Pro Asp Ala Asp 



Tyr Gly Ala Ala 
280 

He Glu Ser Val 
295 

Asp Thr Leu Arg 
310 

His Leu Gly Pro 
325 

Tyr Val Asp He 



Ala Ser Gin Glu 



Ala Lys Thr Trp 
60 

Phe Asn Phe Arg 
75 

He He Thr Ala 
90 

He Leu Arg Gly 
105 

Leu Leu Lys Gly 



Tyr Ser Leu Lys 
140 

Asn Phe Pro Ala 
155 

Ala Gly Asn Ala 
170 

Ala Leu Trp Met 
185 

Val Phe Asn Val 



Asn Ser Pro Asp 
220 

Ala Lys Tyr He 
235 

Ala Leu Gly Gly 
250 

Leu Asp Leu Val 
265 

Gly Glu Arg Cys 



Ala Asp Glu Leu 
300 

He Gly Asn Gly 
315 

Leu He Thr Asp 
330 

Ala Glu Ala Asp 
345 



Glu He Asp Ala 
45 

Gly Asn Leu Ser 



Glu Leu Leu Asn 
80 

Glu His Gly Lys 
95 

Gin Glu Val Val 
110 

Ala Phe Asn Glu 
125 

Gin Pro Leu Gly 



Met Val Pro Met 
160 

Val He Leu Lys 
175 

Ala Gin He Trp 
190 

Leu Gin Gly Asp 
205 

Val Ser Ala He 



Tyr Glu Thr Ser 
240 

Ala Lys Asn His 
255 

Ala Asp Gin Ala 
270 

Met Ala Val Ser 
285 

He Glu Lys He 



Ala Gly Asp Glu 
320 

Val His Arg Asp 
335 

Gly Ala Lys He 
350 



He Val Asp Gly Arg Asn Cys Ala Val Asp Gly His Glu Glu Gly Phe 
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355 

Plie Phe Gly Pro 
370 

Tyr Thr Glu Glu 
385 

Ser Phe Asp Glu 



Gly Thr Ala lie 
420 

His Glu lie Glu 
435 

Pro Val Ala Tyr 
450 

Asp Ala Lys Ala 
465 

Lys Ala lie Thr 



360 

Thr Leu lie Asp 
375 

lie Phe Gly Pro 
390 

Ala lie Glu Leu 
405 

Phe Thr Asn Asp 



Val Gly Met lie 
440 

His Ser Phe Gly 
455 

Tyr Gly Thr Gin 
470 

Ser Arg Trp Leu 
485 



Asp lie Pro Leu 
380 

Val Leu Ser Val 
395 

lie Asn Ser Gly 
410 

Gly Gly Ala Ala 
425 

Gly lie Asn Val 



Gly Trp Lys Asn 
460 

Gly Phe Asp Phe 
475 

Asp Pro Ala Thr 
490 



365 

Thr Phe Arg Ala 



Val Arg Val Ala 
400 

Glu Phe Gly Asn 
415 

Arg Arg Phe Gin 
430 

Pro lie Pro Val 
445 

Ser Leu Phe Gly 



Phe Thr Arg Glu 
480 

His Gly Gly lie 
495 



Asn Leu Gly Phe Pro Gin Asn Asp 
500 



<210> 137 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXS02299 



<400> 137 

acgcgggggt tgttgccgga tcgaaatatt cctttccttg tcatctcacg ctatgatttc 60 

taaaacttgc aggacaaccc ccataaggac accacaggac atg ctg cgc acc ate 11 

Met Leu Arg Thr lie 
1 5 



etc gga agt aag 
Leu Gly Ser Lys 



tat gtt ggc tct 
Tyr Val Gly Ser 
25 

ttg ate gaa ggc 
Leu lie Glu Gly 
40 

cgt ctg gaa act 
Arg Leu Glu Thr 



att cac cga gee act 
lie His Arg Ala Thr 
10 

gta acc ate gac gec 
Val Thr lie Asp Ala 
30 

gaa aaa gtt gec ate 
Glu Lys Val Ala lie 
45 

tat gtc att gtg ggc 
Tyr Val He Val Gly 



gtc act caa get 
Val Thr Gin Ala 
15 

gac ctg gtt cac 
Asp Leu Val His 



gta gac ate acc 
Val Asp He Thr 
50 

gac gee gga acg 
Asp Ala Gly Thr 



gat eta gat 163 
Asp Leu Asp 
20 

gec gec gga 211 
Ala Ala Gly 
35 

aac ggc get , 2 59 
Asn Gly Ala 



ggc aat att 3 07 
Gly Asn. lie 
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55 60 65 



tgc ate aat ggt gec get gca cac ctt att aat act ggc gat ctt gtg 
Cys He Asn Gly Ala Ala Ala His Leu He Asn Pro Gly Asp Leu Val 



70 



75 80 85 



355 



403 



ate ate atg age tac ctt cag gca act gat gcg gaa gee aag gcg tat 
He He Met Ser Tyr Leu Gin Ala Thr Asp Ala Glu Ala Lys Ala Tyr 
90 95 100 

gag cca aag att gtg cac gtg gac gec gac aac cgc ate gtt gcg etc 
Glu Pro Lys He Val His Val Asp Ala Asp Asn Arg He Val Ala Leu 
105 HO H5 

ggc aac gat ctt gcg gaa gca eta cct gga tec ggg ctt ttg acg teg 
Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser Gly Leu Leu Thr Ser 
120 125 130 

aga age att tagegtttta gctcgccaat att 531 
Arg Ser He 
135 



451 



499 



<210> 138 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Met Leu Arg Thr He Leu Gly Ser Lys He His Arg Ala Thr Val Thr 
15 10 15 

Gin Ala Asp Leu Asp Tyr Val Gly Ser Val Thr He Asp Ala Asp Leu 
20 25 30 

Val His Ala Ala Gly Leu He Glu Gly Glu Lys Val Ala He Val Asp 
35 40 45 

He Thr Asn Gly Ala Arg Leu Glu Thr Tyr Val He Val Gly Asp Ala 
50 55 60 

Gly Thr Gly Asn He Cys He Asn Gly Ala Ala Ala His Leu He Asn 
65 70 75 80 

Pro Gly Asp Leu Val He He Met Ser Tyr Leu Gin Ala Thr Asp Ala 
85 90 95 

Glu Ala Lys Ala Tyr Glu Pro Lys He Val His Val Asp Ala Asp Asn 
100 105 HO 

Arg He Val Ala Leu Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser 
115 120 125 

Gly Leu Leu Thr Ser Arg Ser He 
130 135 



<210> 139 
<211> 1053 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1030) 
<223> RXA01561 



<400> 139 

gtgcccagaa attctgcttg cactcaccca agccgtttag caaattgaac ctcacgttca 

taataatgtt cattttcatc gagttctaga aaacacaggc atg etc acc etc aac 

Met Leu Thr Leu Asn 
1 5 



60 



115 



gat gtc ate acc gec caa caa cga acc gee cct cat gtt cga cga acg 
Asp Val lie Thr Ala Gin Gin Arg Thr Ala Pro His Val Arg Arg Thr 
10 15 20 

cca ctt ttc gaa gca gac ccc ate gac ggc aca caa ate tgg ate aaa 
Pro Leu Phe Glu Ala Asp Pro lie Asp Gly Thr Gin He Trp He Lys 
25 30 35 

gca gag ttc etc caa aag tgc ggc gtg ttc aaa acg cgt gga gca ttc 
Ala Glu Phe Leu Gin Lys Cys Gly Val Phe Lys Thr Arg Gly Ala Phe 
40 45 50 

aac cgc cag etc gca get teg gaa aac gga eta etc gac cca acg gtt 
Asn Arg Gin Leu Ala Ala Ser Glu Asn Gly Leu Leu Asp Pro Thr Val 
55 60 65 

ggc ate gtc gcg gca tea ggc gga aac gca gga etc gca aat get ttt 
Gly He Val Ala Ala Ser Gly Gly Asn Ala Gly Leu Ala Asn Ala Phe 
70 75 80 85 

gee gca gca tec tta age gtt ccc gee acg gta ttg gtg ccc gaa act 
Ala Ala Ala Ser Leu Ser Val Pro Ala Thr Val Leu Val Pro Glu Thr 
90 95 100 

gec cca caa gta aaa gtt gat cgc etc aag caa tac ggt gca acc gtg 
Ala Pro Gin Val Lys Val Asp Arg Leu Lys Gin Tyr Gly Ala Thr Val 
105 HO H5 



163 



211 



259 



307 



355 



403 



451 



caa caa ate gga tct gaa tat gcg gaa gca ttt gag gca get caa acc 

Gin Gin He Gly Ser Glu Tyr Ala Glu Ala Phe Glu Ala Ala Gin Thr 

120 125 130 

ttt gag teg gaa act ggt get ctg ttt tgc cac gee tac gac cag ccc 

Phe Glu Ser Glu Thr Gly Ala Leu Phe Cys His Ala Tyr Asp Gin Pro 

135 140 145 

gac ate gca get gga gca ggc gtc att ggg eta gaa att gtc gaa gat 

Asp He Ala Ala Gly Ala Gly Val He Gly Leu Glu He Val Glu Asp 

150 155 160 165 

ctt ccc gac gtt gac acc ate gtg gtt get gtc ggt ggc ggt gga etc 

Leu Pro Asp Val Asp Thr He Val Val Ala Val Gly Gly Gly Gly Leu 

170 175 180 

tat gca gga ate gca gee gtc gta gca gee cac gac ate aaa gtg gtg 

Tyr Ala Gly He Ala Ala Val Val Ala Ala His Asp He Lys Val Val 

185 190 195 



499 



547 



595 



643 



691 
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gcc gtt gaa ccc tec aaa att cca acc ctg cac aac tea etc att gec 73 9 
Ala Val Glu Pro Ser Lys lie Pro Thr Leu His Asn Ser Leu lie Ala 
200 205 210 

ggc caa cca gtc gat gtg aac gtt tct ggt ate gcg gca gat tct ttg 7 87 
Gly Gin Pro Val Asp Val Asn Val Ser Gly lie Ala Ala Asp Ser Leu 
215 220 225 

ggg get cgc caa att gga cga gaa gee ttt gac ate gca act gee cat 835 
Gly Ala Arg Gin He Gly Arg Glu Ala Phe Asp He Ala Thr Ala His 
230 235 240 245 

ccc cca ata ggc gtc eta gtg gac gat gaa gca ate ate gca get cga 883 
Pro Pro He Gly Val Leu Val Asp Asp Glu Ala He He Ala Ala Arg 
250 255 260 

cgc cac etc tgg gac aac tac cgc ate cct gec gag cat ggc get gee 
Arg His Leu Trp Asp Asn Tyr Arg He Pro Ala Glu His Gly Ala Ala 
265 270 275 

gca gca etc gee tct ctt acc agt gga gca tac aaa cct gca gca gat 
Ala Ala Leu Ala Ser Leu Thr Ser Gly Ala Tyr Lys Pro Ala Ala Asp 
280 285 290 

gaa aaa gtg gca gtc att gtg tgc gga gcg aac act gac etc aca aca 
Glu Lys Val Ala Val He Val Cys Gly Ala Asn Thr Asp Leu Thr Thr 
295 300 305 

ctg tgatgtgatt tcaaacgatc aca 1053 

Leu 

310 



931 



979 



1027 



<210> 140 
<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Met Leu Thr Leu Asn Asp Val He Thr Ala Gin Gin Arg Thr Ala Pro 
15 10 15 

His Val Arg Arg Thr Pro Leu Phe Glu Ala Asp Pro He Asp Gly Thr 
20 25 30 

Gin He Trp He Lys Ala Glu Phe Leu Gin Lys Cys Gly Val Phe Lys 
35 40 45 

Thr Arg Gly Ala Phe Asn Arg Gin Leu Ala Ala Ser Glu Asn Gly Leu 
50 55 60 

Leu Asp Pro Thr Val Gly He Val Ala Ala Ser Gly Gly Asn Ala Gly 
65 70 75 80 

Leu Ala Asn Ala Phe Ala Ala Ala Ser Leu Ser Val Pro Ala Thr Val 
85 90 95 

Leu Val Pro Glu Thr Ala Pro Gin Val Lys Val Asp Arg Leu Lys Gin 
100 105 HO 

Tyr Gly Ala Thr Val Gin Gin He Gly Ser Glu Tyr Ala Glu Ala Phe 
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115 120 125 

Glu Ala Ala Gin Thr Phe Glu Ser Glu Thr Gly Ala Leu Phe Cys His 
130 135 140 

Ala Tyr Asp Gin Pro Asp lie Ala Ala Gly Ala Gly Val He Gly Leu 
145 150 155 160 

Glu He Val Glu Asp Leu Pro Asp Val Asp Thr He Val Val Ala Val 
165 170 175 

Gly Gly Gly Gly Leu Tyr Ala Gly He Ala Ala Val Val Ala Ala His 
180 185 190 

Asp He Lys Val Val Ala Val Glu Pro Ser Lys He Pro Thr Leu His 
195 200 205 

Asn Ser Leu He Ala Gly Gin Pro Val Asp Val Asn Val Ser Gly He 
210 215 220 

Ala Ala Asp Ser Leu Gly Ala Arg Gin He Gly Arg Glu Ala Phe Asp 
225 230 235 240 

He Ala Thr Ala His Pro Pro He Gly Val Leu Val Asp Asp Glu Ala 
245 250 255 

He He Ala Ala Arg Arg His Leu Trp Asp Asn Tyr Arg He Pro Ala 
260 265 270 

Glu His Gly Ala Ala Ala Ala Leu Ala Ser Leu Thr Ser Gly Ala Tyr 
275 280 285 

Lys Pro Ala Ala Asp Glu Lys Val Ala Val He Val Cys Gly Ala Asn 
290 295 300 

Thr Asp Leu Thr Thr Leu 
305 310 



<210> 141 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXA01850 

<400> 141 

ttcgtgcaac ttcagactct tacggaggcg atggaccaaa aacaactaca atcaagcaga 60 

tcaccttgta caccaccaga gaaaaggccc accctcagcc atg get ate agt gtt 115 

Met Ala He Ser Val 
1 5 

gtt gat eta ttt age ate ggt ate gga cca tea tec tea cat ace gtc 163 
Val Asp Leu Phe Ser He Gly He Gly Pro Ser Ser Ser His Thr Val 
10 15 20 



ggc ccc atg aga gee gee etc acg tat ate tct gaa ttt ccc age teg 



211 
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Gly Pro Met Arg Ala Ala Leu Thr Tyr lie Ser Glu Phe Pro Ser Ser 
25 30 35 

cat gtc gat ate acg ttg cac gga tec ctt gee gec ace ggt aaa ggc 2 59 
His Val Asp lie Thr Leu His Gly Ser Leu Ala Ala Thr Gly Lys Gly 
40 45 50 

cac tgc act gac egg gcg gta tta ctg ggt ctg gtg gga tgg gaa cca 3 07 
His Cys Thr Asp Arg Ala Val Leu Leu Gly Leu Val Gly Trp Glu Pro 
55 60 65 

acg ata gtt ccc att gat get gca ccc tea ccc ggc gcg ccg att cct 355 
Thr lie Val Pro lie Asp Ala Ala Pro Ser Pro Gly Ala Pro lie Pro 
70 75 80 85 

gcg aaa ggt tct gtg aac ggg cca aag gga acg gtg teg tat tec ctg 403 
Ala Lys Gly Ser Val Asn Gly Pro Lys Gly Thr Val Ser Tyr Ser Leu 
90 95 100 

acg ttt gat cct cat cct ctt cca gaa cac ccc aat gee gtt ace ttt 451 
Thr Phe Asp Pro His Pro Leu Pro Glu His Pro Asn Ala Val Thr Phe 
105 110 115 

aaa gga tea ace aca agg act tat ttg teg gtg ggt ggt ggg ttc att 499 
Lys Gly Ser Thr Thr Arg Thr Tyr Leu Ser Val Gly Gly Gly Phe lie 
120 125 130 

atg acg ttg gag gat ttc egg aag ctg gac gat ate gga tea ggt gtg 547 
Met Thr Leu Glu Asp Phe Arg Lys Leu Asp Asp lie Gly Ser Gly Val 
135 140 145 

tea acc att cat cca gag gca gag gtg cct tgt cct ttt cag aag agt 595 
Ser Thr lie His Pro Glu Ala Glu Val Pro Cys Pro Phe Gin Lys Ser 
150 155 160 165 

tec caa tta etc gca tat ggt cgc gat ttt gcg gag gtc atg aag gat 643 
Ser Gin Leu Leu Ala Tyr Gly Arg Asp Phe Ala Glu Val Met Lys Asp 
170 175 180 

aat gag cgc tta ate cac ggg gat ctt ggc aca gtg gat gec cat ttg 691 
Asn Glu Arg Leu lie His Gly Asp Leu Gly Thr Val Asp Ala His Leu 
185 190 195 

gat cga gtg tgg cag att atg cag gag tgc gtg gca caa ggc ate gca 73 9 
Asp Arg Val Trp Gin lie Met Gin Glu Cys Val Ala Gin Gly lie Ala 
200 205 210 

acg ccg ggg att tta ccg ggt ggg ttg aat gtg caa cgt egg gcg ccg 7 87 
Thr Pro Gly lie Leu Pro Gly Gly Leu Asn Val Gin Arg Arg Ala Pro 
215 220 225 

cag gta cac gcg ctg att age aac ggg gat acg tgt gag ctg ggt get 835 
Gin Val His Ala Leu lie Ser Asn Gly Asp Thr Cys Glu Leu Gly Ala 
230 235 240 245 

gat ctt gat get gtg gag tgg gtg aat ctg tac gec ttg gcg gtg aat 883 
Asp Leu Asp Ala Val Glu Trp Val Asn Leu Tyr Ala Leu Ala Val Asn 
250 255 260 

gaa gaa aac gee get ggt ggt cgt gtg gtt act get ccg act aat ggt 931 
Glu Glu Asn Ala Ala Gly Gly Arg Val Val Thr Ala Pro Thr Asn Gly 
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265 270 275 

get gcg ggg att att ccg gcg gtg atg cac tat gcg egg gat ttt ttg 979 

Ala Ala Gly lie lie Pro Ala Val Met His Tyr Ala Arg Asp Phe Leu 
280 285 290 

aca ggt ttt ggg gcg gag cag gcg egg acg ttt ttg tat ace gcg ggt 1027 

Thr Gly Phe Gly Ala Glu Gin Ala Arg Thr Phe Leu Tyr Thr Ala Gly 
295 300 305 

gcg gtg ggc ate ate att aag gaa aat gee teg ate tct ggc gcg gag 107 5 

Ala Val Gly lie lie lie Lys Glu Asn Ala Ser lie Ser Gly Ala Glu 

310 315 320 325 

gtg ggg tgt cag ggt gag gtt ggt tea gcg tec gcg atg gcg get gec 1123 

Val Gly Cys Gin Gly Glu Val Gly Ser Ala Ser Ala Met Ala Ala Ala 
330 335 340 

ggg ttg tgt gca gtc tta ggt ggt tct ccg caa cag gtg gaa aac gec 1171 

Gly Leu Cys Ala Val Leu Gly Gly Ser Pro Gin Gin Val Glu Asn Ala 
345 350 355 

gcg gag att gcg ttg gag cac aat ttg gga ttg acg tgc gat ccg gtg 1219 
Ala Glu lie Ala Leu Glu His Asn Leu Gly Leu Thr Cys Asp Pro Val 
360 365 370 

ggc ggg tta gtg cag att ccg tgt att gaa cgc aac get att get gec 1267 

Gly Gly Leu Val Gin lie Pro Cys lie Glu Arg Asn Ala lie Ala Ala 
375 380 385 

atg aag tec ate aat gcg gca agg ctt gee egg att ggt gat ggc aac 1315 

Met Lys Ser lie Asn Ala Ala Arg Leu Ala Arg lie Gly Asp Gly Asn 

390 395 400 405 

aat cgc gtg agt ttg gat gat gtg gtg gtc acg atg get gee acc ggc 13 63 

Asn Arg Val Ser Leu Asp Asp Val Val Val Thr Met Ala Ala Thr Gly 
410 415 420 

egg gac atg ctg acc aaa tat aag gaa acg tec ctt ggt ggt ttg gca 1411 

Arg Asp Met Leu Thr Lys Tyr Lys Glu Thr Ser Leu Gly Gly Leu Ala 
425 430 435 

acc acc ttg ggc ttc ccg gtg teg atg acg gag tgt tageggtacg 1457 

Thr Thr Leu Gly Phe Pro Val Ser Met Thr Glu Cys 
440 445 

gctttaacac ggc 1470 



<210> 142 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Met Ala lie Ser Val Val Asp Leu Phe Ser lie Gly lie Gly Pro Ser 
15 10 15 

Ser Ser His Thr Val Gly Pro Met Arg Ala Ala Leu Thr Tyr lie Ser 
20 25 30 
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Glu Phe Pro Ser 
35 

Ala Thr Gly Lys 
50 

Val Gly Trp Glu 
65 

Gly Ala Pro He 



Val Ser Tyr Ser 
100 

Asn Ala Val Thr 
115 

Gly Gly Gly Phe 
130 

He Gly Ser Gly 
145 

Pro Phe Gin Lys 



Glu Val Met Lys 
180 

Val Asp Ala His 
195 

Ala Gin Gly He 
210 

Gin Arg Arg Ala 
225 

Cys Glu Leu Gly 



Ala Leu Ala Val 
260 

Ala Pro Thr Asn 
275 

Ala Arg Asp Phe 
290 

Leu Tyr Thr Ala 
305 

He Ser Gly Ala 



Ala Met Ala Ala 
340 



Ser His Val Asp 
40 

Gly His Cys Thr 
55 

Pro Thr He Val 
70 

Pro Ala Lys Gly 
85 

Leu Thr Phe Asp 



Phe Lys Gly Ser 
120 

He Met Thr Leu 
135 

Val Ser Thr He 
150 

Ser Ser Gin Leu 
165 

Asp Asn Glu Arg 



Leu Asp Arg Val 
200 

Ala Thr Pro Gly 
215 

Pro Gin Val His 
230 

Ala Asp Leu Asp 
245 

Asn Glu Glu Asn 



Gly Ala Ala Gly 
280 

Leu Thr Gly Phe 
295 

Gly Ala Val Gly 
310 

Glu Val Gly Cys 
325 

Ala Gly Leu Cys 



He Thr Leu His 



Asp Arg Ala Val 
60 

Pro He Asp Ala 
75 

Ser Val Asn Gly 
90 

Pro His Pro Leu 
105 

Thr Thr Arg Thr 



Glu Asp Phe Arg 
140 

His Pro Glu Ala 
155 

Leu Ala Tyr Gly 
170 

Leu He His Gly 
185 

Trp Gin He Met 



He Leu Pro Gly 
220 

Ala Leu He Ser 
235 

Ala Val Glu Trp 
250 

Ala Ala Gly Gly 
265 

He He Pro Ala 



Gly Ala Glu Gin 
300 

He He He Lys 
315 

Gin Gly Glu Val 
330 

Ala Val Leu Gly 
345 



Gly Ser Leu Ala 
45 

Leu Leu Gly Leu 



Ala Pro Ser Pro 
80 

Pro Lys Gly Thr 
95 

Pro Glu His Pro 
110 

Tyr Leu Ser Val 
125 

Lys Leu Asp Asp 



Glu Val Pro Cys 
160 

Arg Asp Phe Ala 
175 

Asp Leu Gly Thr 
190 

Gin Glu Cys Val 
205 

Gly Leu Asn Val 



Asn Gly Asp Thr 
240 

Val Asn Leu Tyr 
255 

Arg Val Val Thr 
270 

Val Met His Tyr 
285 

Ala Arg Thr Phe 



Glu Asn Ala Ser 
320 

Gly Ser Ala Ser 
335 

Gly Ser Pro Gin 

350 



Gin Val Glu Asn Ala Ala Glu He Ala Leu Glu His Asn Leu Gly Leu 
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355 

Thr Cys Asp Pro 
370 

Asn Ala lie Ala 
385 

lie Gly Asp Gly 



Met Ala Ala Thr 
420 

Leu Gly Gly Leu 
435 



360 

Val Gly Gly Leu 
375 

Ala Met Lys Ser 
390 

Asn Asn Arg Val 
405 

Gly Arg Asp Met 



Ala Thr Thr Leu 
440 



Val Gin lie Pro 
380 

lie Asn Ala Ala 
395 

Ser Leu Asp Asp 
410 

Leu Thr Lys Tyr 
425 

Gly Phe Pro Val 



365 

Cys lie Glu Arg 



Arg Leu Ala Arg 
400 

Val Val Val Thr 
415 

Lys Glu Thr Ser 
430 

Ser Met Thr Glu 
445 



Cys 



<210> 143 
<211> 1425 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1402) 

<223> RXA00580 

<400> 143 

ttttatatat gggtatcggc ggtctatgct tgtgggcgta cctgtcccgc gagtgaggtc 60 

ttacgcgcgg gattcgtctt gtgaaaggtt agctgacctg atg acc gat gcc cac 115 

Met Thr Asp Ala His 
1 5 



caa gcg gac gat gtc cgt tac cag cca ctg aac gag ctt gat cct gag 
Gin Ala Asp Asp Val Arg Tyr Gin Pro Leu Asn Glu Leu Asp Pro Glu 
10 15 20 



70 



cgt gat cgt gcg aag get etc ttc ggt gca gag ttc gcc aat gtt cag 
Arg Asp Arg Ala Lys Ala Leu Phe Gly Ala Glu Phe Ala Asn Val Gin 
90 95 100 



163 



gtg get get gcc ate get ggg gaa ctt gcc cgt caa cgc gat aca tta 211 
Val Ala Ala Ala He Ala Gly Glu Leu Ala Arg Gin Arg Asp Thr Leu 
25 30 35 

gag atg ate gcg tct gag aac ttc gtt ccc cgt tct gtt ttg cag gcg 259 
Glu Met He Ala Ser Glu Asn Phe Val Pro Arg Ser Val Leu Gin Ala 
40 45 50 

cag ggt tct gtt ctt acc aat aag tat gcc gag ggt tac cct ggc cgc 
Gin Gly Ser Val Leu Thr Asn Lys Tyr Ala Glu Gly Tyr Pro Gly Arg 
55 60 65 

cgt tac tac ggt ggt tgc gaa caa gtt gac ate att gag gat ctt gca 3 55 
Arg Tyr Tyr Gly Gly Cys Glu Gin Val Asp He lie Glu Asp Leu Ala 

75 80 85 



307 



403 
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cct cac tct ggc gca cag get aat get get gtg ctg atg act ttg get 451 
Pro His Ser Gly Ala Gin Ala Asn Ala Ala Val Leu Met Thr Leu Ala 
105 110 115 

gag cca ggc gac aag ate atg ggt ctg tct ttg get cat ggt ggt cac 499 
Glu Pro Gly Asp Lys lie Met Gly Leu Ser Leu Ala His Gly Gly His 
120 125 130 

ttg acc cac gga atg aag ttg aac ttc tec gga aag ctg tac gag gtt 547 
Leu Thr His Gly Met Lys Leu Asn Phe Ser Gly Lys Leu Tyr Glu Val 
135 140 145 

gtt gcg tac ggt gtt gat cct gag acc atg cgt gtt gat atg gat cag 5 95 
Val Ala Tyr Gly Val Asp Pro Glu Thr Met Arg Val Asp Met Asp Gin 
150 155 160 165 

gtt cgt gag att get ctg aag gag cag cca aag gta att ate get ggc 643 
Val Arg Glu lie Ala Leu Lys Glu Gin Pro Lys Val lie lie Ala Gly 
170 175 180 

tgg tct gca tac cct cgc cac ctt gat ttc gag get ttc cag tct att 691 
Trp Ser Ala Tyr Pro Arg His Leu Asp Phe Glu Ala Phe Gin Ser lie 
185 190 195 

get gcg gaa gtt ggc gcg aag ctg tgg gtc gat atg get cac ttc get 73 9 
Ala Ala Glu Val Gly Ala Lys Leu Trp Val Asp Met Ala His Phe Ala 
200 205 210 

ggt ctt gtt get get ggt ttg cac cca age cca gtt cct tac tct gat 7 87 
Gly Leu Val Ala Ala Gly Leu His Pro Ser Pro Val Pro Tyr Ser Asp 
215 220 225 

gtt gtt tct tec act gtc cac aag act ttg ggt gga cct cgt tec ggc 83 5 
Val Val Ser Ser Thr Val His Lys Thr Leu Gly Gly Pro Arg Ser Gly 
230 235 240 245 

ate att ctg get aag cag gag tac gcg aag aag ctg aac tct tec gta 883 
lie lie Leu Ala Lys Gin Glu Tyr Ala Lys Lys Leu Asn Ser Ser Val 
250 255 260 

ttc cca ggt cag cag ggt ggt cct ttg atg cac gca gtt get gcg aag 931 
Phe Pro Gly Gin Gin Gly Gly Pro Leu Met His Ala Val Ala Ala Lys 
265 270 275 

get act tct ttg aag att get ggc act gag cag ttc cgt gac cgt cag 979 
Ala Thr Ser Leu Lys lie Ala Gly Thr Glu Gin Phe Arg Asp Arg Gin 
280 285 290 

get cgc acg ttg gag ggt get cgc att ctt get gag cgt ctg act get 1027 
Ala Arg Thr Leu Glu Gly Ala Arg lie Leu Ala Glu Arg Leu Thr Ala 
295 300 305 

tct gat gcg aag gee get ggc gtg gat gtc ttg acc ggt ggc act gat 1075 
Ser Asp Ala Lys Ala Ala Gly Val Asp Val Leu Thr Gly Gly Thr Asp 
310 315 320 325 

gtg cac ttg gtt ttg get gat ctg cgt aac tec cag atg gat ggc cag 1123 
Val His Leu Val Leu Ala Asp Leu Arg Asn Ser Gin Met Asp Gly Gin 
330 335 340 
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cag gcg gaa gat ctg ctg cac gag gtt ggt ate act gtg aac cgt aac 1171 
Gin Ala Glu Asp Leu Leu His Glu Val Gly He Thr Val Asn Arg Asn 
345 350 355 



gcg gtt cct ttc gat cct cgt cca cca atg gtt act tct ggt ctg cgt 
Ala Val Pro Phe Asp Pro Arg Pro Pro Met Val Thr Ser Gly Leu Arg 
360 365 370 



375 



1219 



att ggt act cct gcg ctg get acc cgt ggt ttc gat att cct gca ttc 1267 
He Gly Thr Pro Ala Leu Ala Thr Arg Gly Phe Asp He Pro Ala Phe 

380 385 



act gag gtt gca gac ate att ggt act get ttg get aat ggt aag tec 1315 
Thr Glu Val Ala Asp He He Gly Thr Ala Leu Ala Asn Gly Lys Ser 
390 395 400 405 

gca gac att gag tct ctg cgt ggc cgt gta gca aag ctt get gca gat 13 63 
Ala Asp He Glu Ser Leu Arg Gly Arg Val Ala Lys Leu Ala Ala Asp 
410 415 420 

tac cca ctg tat gag ggc ttg gaa gac tgg acc ate gtc taagtttttc 
Tyr Pro Leu Tyr Glu Gly Leu Glu Asp Trp Thr He Val 
425 430 

tttgagtttt cat 



1412 



1425 



<210> 144 
<211> 434 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Thr Asp Ala His Gin Ala Asp Asp Val Arg Tyr Gin Pro Leu Asn 
15 10 15 

Glu Leu Asp Pro Glu Val Ala Ala Ala He Ala Gly Glu Leu Ala Arg 
20 25 30 

Gin Arg Asp Thr Leu Glu Met He Ala Ser Glu Asn Phe Val Pro Arg 
35 40 45 

Ser Val Leu Gin Ala Gin Gly Ser Val Leu Thr Asn Lys Tyr Ala Glu 
50 55 60 

Gly Tyr Pro Gly Arg Arg Tyr Tyr Gly Gly Cys Glu Gin Val Asp He 
65 70 75 80 

He Glu Asp Leu Ala Arg Asp Arg Ala Lys Ala Leu Phe Gly Ala Glu 
85 90 95 

Phe Ala Asn Val Gin Pro His Ser Gly Ala Gin Ala Asn Ala Ala Val 
100 105 HO 

Leu Met Thr Leu Ala Glu Pro Gly Asp Lys He Met Gly Leu Ser Leu 
115 120 125 

Ala His Gly Gly His Leu Thr His Gly Met Lys Leu Asn Phe Ser Gly 
130 135 140 

Lys Leu Tyr Glu Val Val Ala Tyr Gly Val Asp Pro Glu Thr Met Arg 
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145 150 155 160 

Val Asp Met Asp Gin Val Arg Glu lie Ala Leu Lys Glu Gin Pro Lys 
165 170 175 

Val lie lie Ala Gly Trp Ser Ala Tyr Pro Arg His Leu Asp Phe Glu 
180 185 190 

Ala Phe Gin Ser lie Ala Ala Glu Val Gly Ala Lys Leu Trp Val Asp 
195 200 205 

Met Ala His Phe Ala Gly Leu Val Ala Ala Gly Leu His Pro Ser Pro 
210 215 220 

Val Pro Tyr Ser Asp Val Val Ser Ser Thr Val His Lys Thr Leu Gly 
225 230 235 240 

Gly Pro Arg Ser Gly lie lie Leu Ala Lys Gin Glu Tyr Ala Lys Lys 
245 250 255 

Leu Asn Ser Ser Val Phe Pro Gly Gin Gin Gly Gly Pro Leu Met His 
260 265 270 

Ala Val Ala Ala Lys Ala Thr Ser Leu Lys lie Ala Gly Thr Glu Gin 
275 280 285 

Phe Arg Asp Arg Gin Ala Arg Thr Leu Glu Gly Ala Arg lie Leu Ala 
290 295 300 

Glu Arg Leu Thr Ala Ser Asp Ala Lys Ala Ala Gly Val Asp Val Leu 
305 310 315 320 

Thr Gly Gly Thr Asp Val His Leu Val Leu Ala Asp Leu Arg Asn Ser 
325 330 335 

Gin Met Asp Gly Gin Gin Ala Glu Asp Leu Leu His Glu Val Gly lie 
340 345 350 

Thr Val Asn Arg Asn Ala Val Pro Phe Asp Pro Arg Pro Pro Met Val 
355 360 365 

Thr Ser Gly Leu Arg lie Gly Thr Pro Ala Leu Ala Thr Arg Gly Phe 
370 375 380 

Asp lie Pro Ala Phe Thr Glu Val Ala Asp lie lie Gly Thr Ala Leu 
385 390 395 400 

Ala Asn Gly Lys Ser Ala Asp lie Glu Ser Leu Arg Gly Arg Val Ala 
405 410 415 

Lys Leu Ala Ala Asp Tyr Pro Leu Tyr Glu Gly Leu Glu Asp Trp Thr 
420 425 430 

lie Val 



<210> 145 
<211> 401 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) . . (378) 
<223> RXA01821 

<400> 145 

cga aac age caa ggc aaa tgg tgc cca agt acg cga tea cca aaa aat 48 
Arg Asn Ser Gin Gly Lys Trp Cys Pro Ser Thr Arg Ser Pro Lys Asn 
15 10 15 

acc age ate gaa gac aac ggc gat cac gta gtc ate caa gca ggc gaa 96 
Thr Ser lie Glu Asp Asn Gly Asp His Val Val He Gin Ala Gly Glu 
20 25 30 

gaa acc aca ate gtg gac cgc gtt ate gtc acc acc ggc age tgg aca 144 
Glu Thr Thr He Val Asp Arg Val He Val Thr Thr Gly Ser Trp Thr 
35 40 45 

age gag etc gtg ccc tec ate gcg cca ctg ctt gaa gtg cga cgc eta 19 2 
Ser Glu Leu Val Pro Ser He Ala Pro Leu Leu Glu Val Arg Arg Leu 
50 55 60 

gtg etc acc tgg ttc ctg ccc aac aat cca gtg gac ttc caa ccg gaa 240 
Val Leu Thr Trp Phe Leu Pro Asn Asn Pro Val Asp Phe Gin Pro Glu 
65 70 75 80 

aac ctg cca tgc ttc ate cgt gac cgt gat ggc ttc cac gta ttt gga 288 
Asn Leu Pro Cys Phe He Arg Asp Arg Asp Gly Phe His Val Phe Gly 
85 90 95 

gca cca tgc gtc gat ggg tac age ate aaa att gec gga ttg gat gag 33 6 
Ala Pro Cys Val Asp Gly Tyr Ser He Lys lie Ala Gly Leu Asp Glu 
100 105 110 

tgg ggc gtt cca tta age etc gat cca ccg atg tgc cct egg 378 
Trp Gly Val Pro Leu Ser Leu Asp Pro Pro Met Cys Pro Arg 
115 120 125 

tgatgtcctg atcccggttc egg 401 



<210> 146 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Arg Asn Ser Gin Gly Lys Trp Cys Pro Ser Thr Arg Ser Pro Lys Asn 
15 10 15 

Thr Ser He Glu Asp Asn Gly Asp His Val Val He Gin Ala Gly Glu 
20 25 30 

Glu Thr Thr He Val Asp Arg Val He Val Thr Thr Gly Ser Trp Thr 
35 40 45 

Ser Glu Leu Val Pro Ser He Ala Pro Leu Leu Glu Val Arg Arg Leu 
50 55 60 

Val Leu Thr Trp Phe Leu Pro Asn Asn Pro Val Asp Phe Gin Pro Glu 
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65 70 75 80 

Asn Leu Pro Cys Phe lie Arg Asp Arg Asp Gly Phe His Val Phe Gly 
85 90 95 

Ala Pro Cys Val Asp Gly Tyr Ser lie Lys lie Ala Gly Leu Asp Glu 
100 105 110 

Trp Gly Val Pro Leu Ser Leu Asp Pro Pro Met Cys Pro Arg 
115 120 125 



<210> 147 
<211> 488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN02263 

<400> 147 

cctgggcaac ccaagtgtat gaaaacgccc tggaaaaagg cgtcggcacc acattgaacc 60 

tgtgggaatc acccgcactg gcttgagaga agaaacaaca atg aaa att gcg gta 115 

Met Lys lie Ala Val 
1 5 

ate ggc ctt gga tea acc ggc tec atg gca ctg tgg cac tta agt aac 163 
lie Gly Leu Gly Ser Thr Gly Ser Met Ala Leu Trp His Leu Ser Asn 
10 15 20 

ate cca ggt gta gag gec ate ggc ttt gaa caa ttc ggc ate tec cat 211 
lie Pro Gly Val Glu Ala lie Gly Phe Glu Gin Phe Gly lie Ser His 
25 30 35 

ggc tac ggc gca ttc aca ggg gag tec cga ctg ttt cgc atg gec tac 259 
Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu Phe Arg Met Ala Tyr 
40 45 50 

cac gaa ggc age acc tac gtt ccg ttg etc aaa cgc gca cga gca eta 3 07 
His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys Arg Ala Arg Ala Leu 
55 60 65 

tgg tea tea ctg age gag att tec gga cgc gaa etc ttc cac aac ttc 3 55 
Trp Ser Ser Leu Ser Glu lie Ser Gly Arg Glu Leu Phe His Asn Phe 
70 75 80 85 

ggt gtc tta age acc ggc aag gaa gac gaa gca ccc ttc caa cgc ctg 4 03 
Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala Pro Phe Gin Arg Leu 
90 95 100 

gtg gaa tea gtg gaa cgt tat gag ctg cca cat gaa cga ctt acc gec 451 
Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His Glu Arg Leu Thr Ala 
105 110 115 



gcg cag atg cgc age gtt acc cag gtc tagacttccg 48 8 

Ala Gin Met Arg Ser Val Thr Gin Val 
120 125 
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<210> 148 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 143 

Met Lys lie Ala Val He Gly Leu Gly Ser Thr Gly Ser Met Ala Leu 
15 10 15 

Trp His Leu Ser Asn He Pro Gly Val Glu Ala He Gly Phe Glu Gin 
20 25 30 

Phe Gly He Ser His Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu 
35 40 45 

Phe Arg Met Ala Tyr His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys 
50 55 60 

Arg Ala Arg Ala Leu Trp Ser Ser Leu Ser Glu He Ser Gly Arg Glu 
65 70 75 80 

Leu Phe His Asn Phe Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala 
85 90 95 

Pro Phe Gin Arg Leu Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His 
100 105 110 

Glu Arg Leu Thr Ala Ala Gin Met Arg Ser Val Thr Gin Val 
115 120 125 



<210> 149 
<211> 460 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (460) 

<223> FRXA02263 

<400> 149 

cctgggcaac ccaagtgtat gaaaacgccc tggaaaaagg cgtcggcacc acattgaacc 60 



tgtgggaatc acccgcactg gcttgagaga agaaacaaca atg aaa att gcg gta 

Met Lys He Ala Val 
1 5 



115 



ate ggc ctt gga tea ace ggc tec atg gca ctg tgg cac tta agt aac 
He Gly Leu Gly Ser Thr Gly Ser Met Ala Leu Trp His Leu Ser Asn 
10 15 20 



163 



ate cca ggt gta gag gec ate ggc ttt gaa caa ttc ggc ate tec cat 
He Pro Gly Val Glu Ala He Gly Phe Glu Gin Phe Gly He Ser His 
25 30 35 



211 



ggc tac ggc gca ttc aca ggg gag tec cga ctg ttt cgc atg gec tac 
Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu Phe Arg Met Ala Tyr 
40 45 50 



259 
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cac gaa ggc age acc tac gtt ccg ttg etc aaa cgc gca cga gca eta 3 07 
His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys Arg Ala Arg Ala Leu 
55 60 65 

tgg tea tea ctg age gag att tec gga cgc gaa etc ttc cac aac ttc 3 55 
Trp Ser Ser Leu Ser Glu lie Ser Gly Arg Glu Leu Phe His Asn Phe 
70 75 80 85 

ggt gtc tta age acc ggc aag gaa gac gaa gca ccc ttc caa cgc ctg 403 
Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala Pro Phe Gin Arg Leu 
90 95 100 

gtg gaa tea gtg gaa cgt tat gag ctg cca cat gaa cga ctt acc gee 451 
Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His Glu Arg Leu Thr Ala 
105 110 115 

gcg cag atg 460 
Ala Gin Met 
120 



<210> 150 
<211> 120 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Met Lys lie Ala Val lie Gly Leu Gly Ser Thr Gly Ser Met Ala Leu 
1 5 '10 15 

Trp His Leu Ser Asn lie Pro Gly Val Glu Ala lie Gly Phe Glu Gin 
20 25 30 

Phe Gly lie Ser His Gly Tyr Gly Ala Phe Thr Gly Glu Ser Arg Leu 
35 40 45 

Phe Arg Met Ala Tyr His Glu Gly Ser Thr Tyr Val Pro Leu Leu Lys 
50 55 60 

Arg Ala Arg Ala Leu Trp Ser Ser Leu Ser Glu lie Ser Gly Arg Glu 
65 70 75 80 

Leu Phe His Asn Phe Gly Val Leu Ser Thr Gly Lys Glu Asp Glu Ala 
85 90 95 

Pro Phe Gin Arg Leu Val Glu Ser Val Glu Arg Tyr Glu Leu Pro His 
100 105 110 

Glu Arg Leu Thr Ala Ala Gin Met 
115 120 



<210> 151 
<211> 1251 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1228) 
<223> RXA02176 
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<400> 151 

gggtgctagg aactgacagc ttcagggtta tagttgttgg gtcagatcgt taacgatccc 60 

tggccctttt acttccaagc gcagaaagtt gcccgaagac atg acc gac ttc ccc 115 

Met Thr Asp Phe Pro 
1 5 

acc ctg ccc tct gag ttc ate cct ggc gac ggc cgt ttc ggc tgc gga 163 

Thr Leu Pro Ser Glu Phe lie Pro Gly Asp Gly Arg Phe Gly Cys Gly 
10 15 20 

cct tec aag gtt cga cca gaa cag att cag get att gtc gac gga tec 211 

Pro Ser Lys Val Arg Pro Glu Gin lie Gin Ala lie Val Asp Gly Ser 

25 30 35 

gca tec gtc ate ggt acc tea cac cgt cag ccg gca gta aaa aac gtc 259 

Ala Ser Val lie Gly Thr Ser His Arg Gin Pro Ala Val Lys Asn Val 

40 45 50 

<?tg ggt tea ate cgc gag gga etc tec gac etc ttc tec ctt cca gaa 3 07 

Val Gly Ser lie Arg Glu Gly Leu Ser Asp Leu Phe Ser Leu Pro Glu 
55 60 65 

ggc tac gag ate ate ctt tec eta ggt ggt gcg acc gca ttc tgg gat 3 55 

Gly Tyr Glu lie lie Leu Ser Leu Gly Gly Ala Thr Ala Phe Trp Asp 
70 75 80 85 

gca gca acc ttc gga etc att gaa aag aag tec ggt cac ctt tct ttc 403 

Ala Ala Thr Phe Gly Leu lie Glu Lys Lys Ser Gly His Leu Ser Phe 
90 95 100 

ggt gag ttc tec tec aag ttc gca aag get tct aag ctt get cct tgg 451 

Gly Glu Phe Ser Ser Lys Phe Ala Lys Ala Ser Lys Leu Ala Pro Trp 

105 110 115 

etc gac gag cca gag ate gtc acc gca gaa acc ggt gac tct ccg gee 49 9 

Leu Asp Glu Pro Glu lie Val Thr Ala Glu Thr Gly Asp Ser Pro Ala 

120 125 130 

cca cag gca ttc gaa ggc gee gat gtt att gca tgg gca cac aac gaa 547 

Pro Gin Ala Phe Glu Gly Ala Asp Val lie Ala Trp Ala His Asn Glu 
135 140 145 

acc tec act ggc gee atg gtt cca gtt ctt cgc ccc gaa ggc tct gaa 595 

Thr Ser Thr Gly Ala Met Val Pro Val Leu Arg Pro Glu Gly Ser Glu 
150 155 160 165 

ggc tec ctg gtt gee att gac gca acc tec ggc get ggt gga ctg cca 643 

Gly Ser Leu Val Ala lie Asp Ala Thr Ser Gly Ala Gly Gly Leu Pro 
170 175 180 

gta gac ate aag aac tec gat gtt tac tac ttc tec cca cag aag tgc 691 

Val Asp lie Lys Asn Ser Asp Val Tyr Tyr Phe Ser Pro Gin Lys Cys 

185 190 195 

ttc gca tec gac ggt ggc ctg tgg ctt gca gcg atg age cca gca get 73 9 

Phe Ala Ser Asp Gly Gly Leu Trp Leu Ala Ala Met Ser Pro Ala Ala 

200 205 210 



etc gag cgc ate gag aag ate aac get tec gat cgc ttc ate cct gag 



787 
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Leu Glu Arg lie Glu Lys lie Asn Ala Ser Asp Arg Phe lie Pro Glu 
215 220 225 

ttc etc aac ctg cag acc gca gtg gat aac tec ctg aag aac cag acc 835 
Phe Leu Asn Leu Gin Thr Ala Val Asp Asn Ser Leu Lys Asn Gin Thr 
230 235 240 245 

tac aac acc cca get gtt get acc ttg ctg atg ctg gac aac cag gtc 8 83 
Tyr Asn Thr Pro Ala Val Ala Thr Leu Leu Met Leu Asp Asn Gin Val 
250 255 260 

aag tgg atg aac tec aac ggc ggc ctg gat gga atg gtt get cgc acc 931 
Lys Trp Met Asn Ser Asn Gly Gly Leu Asp Gly Met Val Ala Arg Thr 
265 270 275 

aca gca age tec tec gec ctg tac aac tgg get gag get cgc gag gag 979 
Thr Ala Ser Ser Ser Ala Leu Tyr Asn Trp Ala Glu Ala Arg Glu Glu 
280 285 290 

gca tec cca tac gtg gca gat gca get aag cgc tec etc gtt gtc ggc 1027 
Ala Ser Pro Tyr Val Ala Asp Ala Ala Lys Arg Ser Leu Val Val Gly 
295 300 305 

acc ate gac ttc gat gac tec ate gac gca gca gtg ate get aag ata 1075 
Thr lie Asp Phe Asp Asp Ser lie Asp Ala Ala Val lie Ala Lys lie 
310 315 320 325 

ctg cgc gca aac ggc ate ctg gac acc gag cct tac cgc aag ctg gga 1123 
Leu Arg Ala Asn Gly lie Leu Asp Thr Glu Pro Tyr Arg Lys Leu Gly 
330 335 340 

cgc aac cag ctg cgc ate ggt atg ttc cca gcg ate gat tec acc gat 1171 
Arg Asn Gin Leu Arg lie Gly Met Phe Pro Ala lie Asp Ser Thr Asp 
345 350 355 

gtg gaa aag etc acc gga gca ate gac ttc ate etc gat ggc ggt ttt 1219 
Val Glu Lys Leu Thr Gly Ala He Asp Phe He Leu Asp Gly Gly Phe 
360 365 370 

gca agg aag taataccccc actttgaaaa aca 12 51 

Ala Arg Lys 
375 



<210> 152 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Met Thr Asp Phe Pro Thr Leu Pro Ser Glu Phe He Pro Gly Asp Gly 
15 10 15 

Arg Phe Gly Cys Gly Pro Ser Lys Val Arg Pro Glu Gin He Gin Ala 
20 25 30 

He Val Asp Gly Ser Ala Ser Val He Gly Thr Ser His Arg Gin Pro 
35 40 45 



Ala Val Lys Asn Val Val Gly Ser He Arg Glu Gly Leu Ser Asp Leu 
50 55 60 
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Phe Ser Leu Pro Glu Gly Tyr Glu lie lie Leu Ser Leu Gly Gly Ala 
65 70 75 80 

Thr Ala Phe Trp Asp Ala Ala Thr Phe Gly Leu He Glu Lys Lys Ser 
85 90 95 

Gly His Leu Ser Phe Gly Glu Phe Ser Ser Lys Phe Ala Lys Ala Ser 
100 105 HO 

Lys Leu Ala Pro Trp Leu Asp Glu Pro Glu He Val Thr Ala Glu Thr 
115 120 125 

Gly Asp Ser Pro Ala Pro Gin Ala Phe Glu Gly Ala Asp Val He Ala 
130 135 140 

Trp Ala His Asn Glu Thr Ser Thr Gly Ala Met Val Pro Val Leu Arg 
145 150 155 160 

Pro Glu Gly Ser Glu Gly Ser Leu Val Ala He Asp Ala Thr Ser Gly 
165 170 175 

Ala Gly Gly Leu Pro Val Asp He Lys Asn Ser Asp Val Tyr Tyr Phe 
180 185 190 

Ser Pro Gin Lys Cys Phe Ala Ser Asp Gly Gly Leu Trp Leu Ala Ala 
195 200 205 

Met Ser Pro Ala Ala Leu Glu Arg He Glu Lys He Asn Ala Ser Asp 
210 215 220 

Arg Phe He Pro Glu Phe Leu Asn Leu Gin Thr Ala Val Asp Asn Ser 
225 230 235 240 

Leu Lys Asn Gin Thr Tyr Asn Thr Pro Ala Val Ala Thr Leu Leu Met 
245 250 255 

Leu Asp Asn Gin Val Lys Trp Met Asn Ser Asn Gly Gly Leu Asp Gly 
260 265 270 

Met Val Ala Arg Thr Thr Ala Ser Ser Ser Ala Leu Tyr Asn Trp Ala 
275 280 285 

Glu Ala Arg Glu Glu Ala Ser Pro Tyr Val Ala Asp Ala Ala Lys Arg 
290 295 300 

Ser Leu Val Val Gly Thr He Asp Phe Asp Asp Ser He Asp Ala Ala 
305 310 315 320 

Val He Ala Lys He Leu Arg Ala Asn Gly He Leu Asp Thr Glu Pro 
325 330 335 

Tyr Arg Lys Leu Gly Arg Asn Gin Leu Arg He Gly Met Phe Pro Ala 
340 345 350 

He Asp Ser Thr Asp Val Glu Lys Leu Thr Gly Ala He Asp Phe He 
355 360 365 



Leu Asp Gly Gly Phe Ala Arg Lys 
370 375 
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<210> 153 
<211> 1422 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1399) 
<223> RXN02758 

<400> 153 

atacatctca cccaattccc cataactaga caattgccca gcaacgactg ataagtctcc 6 0 

aatgtcgtgt tccgcgctca gacatgagac aattgttgcc gtg act gaa etc ate 115 

Val Thr Glu Leu lie 
1 5 

cag aat gaa tec caa gaa ate get gag ctg gaa gee ggc cag cag gtt 163 
Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu Ala Gly Gin Gin Val 
10 15 20 

gca ttg cgt gaa ggt tat ctt cct gcg gtg ate aca gtg age ggt aaa 211 
Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie Thr Val Ser Gly Lys 
25 30 35 

gac cgc cca ggt gtg act gec gcg ttc ttt agg gtc ttg tec get aat 25 9 
Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg Val Leu Ser Ala Asn 
40 45 50 

cag gtt cag gtc ttg gac gtt gag cag tea atg ttc cgt ggc ttt ttg 3 07 
Gin Val Gin Val Leu Asp Val Glu Gin Ser Met Phe Arg Gly Phe Leu 
55 60 65 

aac ttg gcg gcg ttt gtg ggt ate gca cct gag cgt gtc gag acc gtc 355 
Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu Arg Val Glu Thr Val 
70 75 80 85 

acc aca ggc ctg act gac acc etc aag gtg cat gga cag tec gtg gtg 403 
Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His Gly Gin Ser Val Val 
90 95 100 

gtg gag ctg cag gaa act gtg cag teg tec cgt cct cgt tct tec cat 451 
Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg Pro Arg Ser Ser His 
105 110 115 

gtt gtt gtg gtg ttg ggt gat ccg gtt gat gcg ttg gat att tec cgc 499 
Val Val Val Val Leu Gly Asp Pro Val Asp Ala Leu Asp lie Ser Arg 
120 125 130 

att ggt cag acc ctg gcg gat tac gat gec aac att gac acc att cgt 547 
lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn lie Asp Thr lie Arg 
135 140 145 

ggt att teg gat tac cct gtg acc ggc ctg gag ctg aag gtg act gtg 595 
Gly He Ser Asp Tyr Pro Val Thr Gly Leu Glu Leu Lys Val Thr Val 
150 155 160 165 

ccg gat gtc age cct ggt ggt ggt gaa gcg atg cgt aag gcg ctt get 643 
Pro Asp Val Ser Pro Gly Gly Gly Glu Ala Met Arg Lys Ala Leu Ala 
170 175 180 
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gct ctt acc tct gag ctg aat gtg gat att gcg att gag cgt tct ggt 691 
Ala Leu Thr Ser Glu Leu Asn Val Asp lie Ala lie Glu Arg Ser Gly 
185 190 195 

ttg ctg cgt cgt tct aag cgt ctg gtg tgc ttc gat tgt gat tec acg 739 
Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe Asp Cys Asp Ser Thr 
200 205 210 

ttg ate act ggt gag gtc att gag atg ctg gcg get cac gcg ggc aag 7 87 
Leu lie Thr Gly Glu Val lie Glu Met Leu Ala Ala His Ala Gly Lys 
215 220 225 

gaa get gaa gtt gcg gca gtt act gag cgt gcg atg cgc ggt gag etc 83 5 
Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala Met Arg Gly Glu Leu 
230 235 240 245 

gat ttc gag gag tct ctg cgt gag cgt gtg aag gcg ttg get ggt ttg 8 83 
Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys Ala Leu Ala Gly Leu 
250 255 260 

gat gcg teg gtg ate gat gag gtc get gee get att gag ctg acc cet 931 
Asp Ala Ser Val lie Asp Glu Val Ala Ala Ala lie Glu Leu Thr Pro 
265 270 275 

ggt gcg cgc acc acg ate cgt acg ctg aac cgc atg ggt tac cag acc 979 
Gly Ala Arg Thr Thr lie Arg Thr Leu Asn Arg Met Gly Tyr Gin Thr 
280 285 290 

get gtt gtt tec ggt ggt ttc ate cag gtg ttg gaa ggt ttg get gag 1027 
Ala Val Val Ser Gly Gly Phe He Gin Val Leu Glu Gly Leu Ala Glu 
295 300 305 

gag ttg gag ttg gat tat gtc cgc gec aac act ttg gaa ate gtt gat 107 5 
Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr Leu Glu He Val Asp 
310 315 320 325 

ggc aag ctg acc ggc aac gtc acc gga aag ate gtt gac cgc get gcg 112 3 
Gly Lys Leu Thr Gly Asn Val Thr Gly Lys He Val Asp Arg Ala Ala 
330 335 340 

aag get gag ttc etc cgt gag ttc get gcg gat tct ggc ctg aag atg 1171 
Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp Ser Gly Leu Lys Met 
345 350 355 

tac cag act gtc get gtc ggt gat ggc get aat gac ate gat atg etc 1219 
Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn Asp lie Asp Met Leu 
360 365 370 

tec get gcg ggt ctg ggt gtt get ttc aac gcg aag cet gcg ctg aag 1267 
Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala Lys Pro Ala Leu Lys 
375 380 385 

gag att gcg gat act tec gtg aac cac cca ttc etc gac gag gtt ttg 1315 
Glu He Ala Asp Thr Ser Val Asn His Pro Phe Leu Asp Glu Val Leu 
390 395 400 405 

cac ate atg ggc att tec cgc gac gag ate gat ctg gcg gat cag gaa 13 63 
His He Met Gly He Ser Arg Asp Glu He Asp Leu Ala Asp Gin Glu 
410 415 420 
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gac ggc act ttc cac cgc gtt cca ttg acc aat gcc taaagattcg 1409 
Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn Ala 
425 430 

tttctcgacg ccc 1422 



<210> 154 
<211> 433 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Val Thr Glu Leu lie Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu 
15 10 15 

Ala Gly Gin Gin Val Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie 
20 25 30 

Thr Val Ser Gly Lys Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg 
35 40 45 

Val Leu Ser Ala Asn Gin Val Gin Val Leu Asp Val Glu Gin Ser Met 
50 55 60 

Phe Arg Gly Phe Leu Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu 
65 70 75 80 

Arg Val Glu Thr Val Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His 
85 90 95 

Gly Gin Ser Val Val Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg 
100 105 110 

Pro Arg Ser Ser His Val Val Val Val Leu Gly Asp Pro Val Asp Ala 
115 120 125 

Leu Asp lie Ser Arg lie Gly Gin Thr Leu Ala Asp Tyr Asp Ala Asn 
130 135 140 

lie Asp Thr lie Arg Gly lie Ser Asp Tyr Pro Val Thr Gly Leu Glu 
145 150 155 160 

Leu Lys Val Thr Val Pro Asp Val Ser Pro Gly Gly Gly Glu Ala Met 
165 170 175 

Arg Lys Ala Leu Ala Ala Leu Thr Ser Glu Leu Asn Val Asp lie Ala 
180 185 190 

lie Glu Arg Ser Gly Leu Leu Arg Arg Ser Lys Arg Leu Val Cys Phe 
195 200 205 

Asp Cys Asp Ser Thr Leu lie Thr Gly Glu Val lie Glu Met Leu Ala 
210 215 220 

Ala His Ala Gly Lys Glu Ala Glu Val Ala Ala Val Thr Glu Arg Ala 
225 230 235 240 



Met Arg Gly Glu Leu Asp Phe Glu Glu Ser Leu Arg Glu Arg Val Lys 
245 250 255 
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Ala Leu Ala Gly Leu 
260 

lie Glu Leu Thr Pro 
275 

Met Gly Tyr Gin Thr 
290 

Glu Gly Leu Ala Glu 
305 

Leu Glu lie Val Asp 
325 

Val Asp Arg Ala Ala 
340 

Ser Gly Leu Lys Met 
355 

Asp lie Asp Met Leu 
370 

Lys Pro Ala Leu Lys 
385 

Leu Asp Glu Val Leu 
405 

Leu Ala Asp Gin Glu 
420 

Ala 



<210> 155 
<211> 490 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> FRXA02479 

<400> 155 

atacatctca cccaattccc cataactaga caattgccca gcaacgactg ataagtctcc 60 

aatgtcgtgt tccgcgctca gacatgagac aattgttgcc gtg act gaa etc ate 115 

Val Thr Glu Leu lie 
1 5 

cag aat gaa tec caa gaa ate get gag ctg gaa gee ggc cag cag gtt 163 
Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu Ala Gly Gin Gin Val 
10 15 20 



Asp Ala Ser Val lie Asp Glu Val Ala Ala Ala 
265 270 

Gly Ala Arg Thr Thr lie Arg Thr Leu Asn Arg 
280 285 

Ala Val Val Ser Gly Gly Phe lie Gin Val Leu 
295 300 

Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr 
310 315 320 

Gly Lys Leu Thr Gly Asn Val Thr Gly Lys lie 
330 335 

Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp 
345 350 

Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn 
360 365 

Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala 
375 380 

Glu lie Ala Asp Thr Ser Val Asn His Pro Phe 
390 395 400 

His lie Met Gly lie Ser Arg Asp Glu lie Asp 
410 415 

Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn 
425 430 



gca ttg cgt gaa ggt tat ctt cct gcg gtg ate aca gtg age ggt aaa 211 
Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie Thr Val Ser Gly Lys 
25 30 35 
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gac cgc cca ggt gtg act gcc gcg ttc ttt agg gtc ttg tec get aat 2 59 
Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg Val Leu Ser Ala Asn 
40 45 50 

cag gtt cag gtc ttg gac gtt gag cag tea atg ttc cgt ggc ttt ttg 3 07 
Gin Val Gin Val Leu Asp Val Glu Gin Ser Met Phe Arg Gly Phe Leu 
55 60 65 

aac ttg gcg gcg ttt gtg ggt ate gca cct gag cgt gtc gag acc gtc 355 
Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu Arg Val Glu Thr Val 
70 75 80 85 

acc aca ggc ctg act gac acc etc aag gtg cat gga cag tec gtg gtg 403 
Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His Gly Gin Ser Val Val 
90 95 100 

gtg gag ctg cag gaa act gtg cag teg tec cgt cct cgt tct tec cat 451 
Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg Pro Arg Ser Ser His 
105 110 115 

gtt gtt gtg gtg ttg ggt gat ccg gtt gat gcg ctg gat 490 
Val Val Val Val Leu Gly Asp Pro Val Asp Ala Leu Asp 
120 125 130 



<210> 156 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Val Thr Glu Leu lie Gin Asn Glu Ser Gin Glu lie Ala Glu Leu Glu 
15 10 15 

Ala Gly Gin Gin Val Ala Leu Arg Glu Gly Tyr Leu Pro Ala Val lie 
20 25 30 

Thr Val Ser Gly Lys Asp Arg Pro Gly Val Thr Ala Ala Phe Phe Arg 
35 40 45 

Val Leu Ser Ala Asn Gin Val Gin Val Leu Asp Val Glu Gin Ser Met 
50 55 60 

Phe Arg Gly Phe Leu Asn Leu Ala Ala Phe Val Gly lie Ala Pro Glu 
65 70 75 80 

Arg Val Glu Thr Val Thr Thr Gly Leu Thr Asp Thr Leu Lys Val His 
85 90 95 

Gly Gin Ser Val Val Val Glu Leu Gin Glu Thr Val Gin Ser Ser Arg 
100 105 110 

Pro Arg Ser Ser His Val Val Val Val Leu Gly Asp Pro Val Asp Ala 
115 120 125 

Leu Asp 
130 



<210> 157 
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<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02758 

<400> 157 

aaggcgttgg ctggtttgga tgcgtcggtg atcgatgagg tcgctgccgc tattgagctg 60 

acccttggtg cgcgcaccac gatccgtacg gttgaaccgc atg ggt tac cag acc 115 

Met Gly Tyr Gin Thr 
1 5 

get gtt gtt tec ggt ggt ttc ate cag gtg ttg gaa ggt ttg get gag 163 
Ala Val Val Ser Gly Gly Phe He Gin Val Leu Glu Gly Leu Ala Glu 
10 15 20 

gag ttg gag ttg gat tat gtc cgc gee aac act ttg gaa ate gtt gat 211 
Glu Leu Glu Leu Asp Tyr Val Arg Ala Asn Thr Leu Glu He Val Asp 
25 30 35 

ggc aag ctg acc ggc aac gtc acc gga aag ate gtt gac cgc get gcg 25 9 
Gly Lys Leu Thr Gly Asn Val Thr Gly Lys He Val Asp Arg Ala Ala 
40 45 50 

aag get gag ttc etc cgt gag ttc get gcg gat tct ggc ctg aag atg 3 07 
Lys Ala Glu Phe Leu Arg Glu Phe Ala Ala Asp Ser Gly Leu Lys Met 
55 60 65 

tac cag act gtc get gtc ggt gat ggc get aat gac ate gat atg etc 3 55 
Tyr Gin Thr Val Ala Val Gly Asp Gly Ala Asn Asp He Asp Met Leu 
70 75 80 85 

tec get gcg ggt ctg ggt gtt get ttc aac gcg aag cct gcg ctg aag 403 
Ser Ala Ala Gly Leu Gly Val Ala Phe Asn Ala Lys Pro Ala Leu Lys 
90 95 100 

gag att gcg gat act tec gtg aac cac cca ttc etc gac gag gtt ttg 451 
Glu He Ala Asp Thr Ser Val Asn His Pro Phe Leu Asp Glu Val Leu 
105 110 115 

cac ate atg ggc att tec cgc gac gag ate gat ctg gcg gat cag gaa 499 
His He Met Gly He Ser Arg Asp Glu He Asp Leu Ala Asp Gin Glu 
120 125 130 

gac ggc act ttc cac cgc gtt cca ttg acc aat gee taaagattcg 545 
Asp Gly Thr Phe His Arg Val Pro Leu Thr Asn Ala 
135 140 145 

tttctcgacg ccc 558 



<210> 158 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 158 



BGI-121CP 



-229- 



Met Gly Tyr Gin 
1 

Glu Gly Leu Ala 
20 

Leu Glu lie Val 
35 

Val Asp Arg Ala 

50 

Ser Gly Leu Lys 
65 

Asp lie Asp Met 



Lys Pro Ala Leu 
100 

Leu Asp Glu Val 
115 

Leu Ala Asp Gin 
130 

Ala 
145 



Thr Ala Val Val 
5 

Glu Glu Leu Glu 



Asp Gly Lys Leu 
40 

Ala Lys Ala Glu 
55 

Met Tyr Gin Thr 
70 

Leu Ser Ala Ala 
85 

Lys Glu lie Ala 



Leu His lie Met 
120 

Glu Asp Gly Thr 
135 



Ser Gly Gly Phe 

10 

Leu Asp Tyr Val 
25 

Thr Gly Asn Val 



Phe Leu Arg Glu 
60 

Val Ala Val Gly 

75 

Gly Leu Gly Val 
90 

Asp Thr Ser Val 
105 

Gly lie Ser Arg 



Phe His Arg Val 
140 



lie Gin Val Leu 
15 

Arg Ala Asn Thr 
30 

Thr Gly Lys lie 
45 

Phe Ala Ala Asp 



Asp Gly Ala Asn 
80 

Ala Phe Asn Ala 
95 

Asn His Pro Phe 
110 

Asp Glu lie Asp 
125 

Pro Leu Thr Asn 



<210> 159 
<211> 205 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (72) . . (182) 

<223> FRXA02759 

<400> 159 

tcttacttct aagctgaatg tgatattgcg attaagcgtt ctggtttgct gcgtcgttct 60 

aagcgtctgg tgtg ctt cga ttg tat ccc acg ttg ate act ggt gag gtc 110 
Val Leu Arg Leu Tyr Pro Thr Leu lie Thr Gly Glu Val 
15 10 

att gag atg ctg gcg get cac gcg ggc aag gaa get aaa gtt gcg gca 15 8 
lie Glu Met Leu Ala Ala His Ala Gly Lys Glu Ala Lys Val Ala Ala 
15 20 25 

gtt act gag cgt gcg atg cgc ggg tgagctcgat ttcgaggagt etc 2 05 

Val Thr Glu Arg Ala Met Arg Gly 
30 35 



<210> 160 
<211> 37 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 160 

Val Leu Arg Leu Tyr Pro Thr Leu lie Thr Gly Glu Val He Glu Met 
15 10 15 

Leu Ala Ala His Ala Gly Lys Glu Ala Lys Val Ala Ala Val Thr Glu 
20 25 30 

Arg Ala Met Arg Gly 
35 



<210> 161 
<211> 1188 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1165) 
<223> RXA02501 

<400> 161 

cgccccgaaa gctttaccat ggatacgata ctcaatggag atatccatta tcggtttggc 6 0 

gtctgtgcgc tcatgaacca ggaaggtttt tgtttgtctc atg age tct gaa gga 115 

Met Ser Ser Glu Gly 
1 5 

aga aac cac aac tgg gac tac gec gec ate ggc acc cca gag gat ttc 163 

Arg Asn His Asn Trp Asp Tyr Ala Ala He Gly Thr Pro Glu Asp Phe 
10 15 20 

etc gec age tgg age gca tec cgc gga aat eta cga cgc ttt ttc gaa 211 
Leu Ala Ser Trp Ser Ala Ser Arg Gly Asn Leu Arg Arg Phe Phe Glu 
25 30 35 

gac cac gca gec gec ccc ata aac gat gec gec cag cgc caa gca ggt 259 
Asp His Ala Ala Ala Pro He Asn Asp Ala Ala Gin Arg Gin Ala Gly 
40 45 50 

gaa gee gca gca acc caa gec gtc gca gcg ate tac ggc atg gag etc 3 07 
Glu Ala Ala Ala Thr Gin Ala Val Ala Ala He Tyr Gly Met Glu Leu 
55 60 65 

aac gaa ttc aac gca ggt gtc gac gee gtc gee ggc gee ate gaa tct 3 55 
Asn Glu Phe Asn Ala Gly Val Asp Ala Val Ala Gly Ala He Glu Ser 
70 75 80 85 

gee ggc gee ate cac gtc age ate ccc gat ccc gat gtc ccc caa gat 403 
Ala Gly Ala He His Val Ser He Pro Asp Pro Asp Val Pro Gin Asp 
90 95 100 

gtc gga gec gca gca ttt ttc gac gtc gac aac acc etc ate caa ggc 451 
Val Gly Ala Ala Ala Phe Phe Asp Val Asp Asn Thr Leu He Gin Gly 
105 110 115 

tec tec etc ate gtt ttc gee caa gga etc ttc egg aag aaa ttc ttc 499 
Ser Ser Leu He Val Phe Ala Gin Gly Leu Phe Arg Lys Lys Phe Phe 
120 125 130 
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acc ate aaa gaa ate etc ccc gtg gtg tgg aaa caa gtg aaa ttc aaa 547 

Thr lie Lys Glu lie Leu Pro Val Val Trp Lys Gin Val Lys Phe Lys 
135 140 145 

etc ace ggc tec gaa aac gec gac gac gtc tec cgc ggc cgc gaa caa 59 5 

Leu Thr Gly Ser Glu Asn Ala Asp Asp Val Ser Arg Gly Arg Glu Gin 
150 155 160 165 

gee etc gaa ttc ate aaa ggc cgc ccc gtc caa gaa eta gtt gac etc 643 

Ala Leu Glu Phe lie Lys Gly Arg Pro Val Gin Glu Leu Val Asp Leu 

170 175 180 

tgc gaa gaa ate gtc gac caa cgc atg gee gac aaa atg tgg ccc ggc 691 

Cys Glu Glu lie Val Asp Gin Arg Met Ala Asp Lys Met Trp Pro Gly 

185 190 195 

acc aaa caa etc gee gac atg cac ate gee gee ggc cac caa gtc tgg 73 9 

Thr Lys Gin Leu Ala Asp Met His lie Ala Ala Gly His Gin Val Trp 

200 205 210 

etc gtc tec gca acc ccc gtc caa etc gee caa ate ctg gca caa cgc 78 7 

Leu Val Ser Ala Thr Pro Val Gin Leu Ala Gin lie Leu Ala Gin Arg 
215 220 225 

etc ggc ttc acc gga gcg ate ggc aca gtc gca gaa gca aaa gat gga 83 5 

Leu Gly Phe Thr Gly Ala lie Gly Thr Val Ala Glu Ala Lys Asp Gly 
230 235 240 245 

gta ttc acc ggc cga etc gtc ggc gac ate etc cac gga ccc ggc aaa 8 83 

Val Phe Thr Gly Arg Leu Val Gly Asp lie Leu His Gly Pro Gly Lys 

250 255 260 

aga cac gca gtc gca gca etc gca tec ate gaa caa etc gac etc acc 931 

Arg His Ala Val Ala Ala Leu Ala Ser lie Glu Gin Leu Asp Leu Thr 

265 270 275 

cga tgc acc gee tac tec gac tec ate aac gac etc ccc atg etc tec 979 

Arg Cys Thr Ala Tyr Ser Asp Ser lie Asn Asp Leu Pro Met Leu Ser 

280 285 290 

atg gtc ggc acc gee gtc gca gta aac ccc gac tec aaa etc cgc aaa 1027 

Met Val Gly Thr Ala Val Ala Val Asn Pro Asp Ser Lys Leu Arg Lys 
295 300 305 

gaa gee gaa acc cga ggc tgg gac gtc cgc gat ttc cga age ate cgc 107 5 

Glu Ala Glu Thr Arg Gly Trp Asp Val Arg Asp Phe Arg Ser lie Arg 
310 315 320 325 

aaa gec acc cgc gaa tac gga ate ccc gee ctg gtc acc gee gca ttc 1123 

Lys Ala Thr Arg Glu Tyr Gly lie Pro Ala Leu Val Thr Ala Ala Phe 

330 335 340 

agt gtc gee ggc tgg agt eta cgc cgc cga tgg aga aaa caa 1165 

Ser Val Ala Gly Trp Ser Leu Arg Arg Arg Trp Arg Lys Gin 

345 350 355 

taacgcacag gagccgtttt aag 1188 



<210> 162 
<211> 355 
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<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 162 

Met Ser Ser Glu Gly Arg Asn His Asn Trp Asp Tyr Ala Ala He Gly 
15 10 15 

Thr Pro Glu Asp Phe Leu Ala Ser Trp Ser Ala Ser Arg Gly Asn Leu 
20 25 30 

Arg Arg Phe Phe Glu Asp His Ala Ala Ala Pro He Asn Asp Ala Ala 
35 40 45 

Gin Arg Gin Ala Gly Glu Ala Ala Ala Thr Gin Ala Val Ala Ala He 
50 55 60 

Tyr Gly Met Glu Leu Asn Glu Phe Asn Ala Gly Val Asp Ala Val Ala 
65 70 75 80 

Gly Ala He Glu Ser Ala Gly Ala He His Val Ser He Pro Asp Pro 
85 90 95 

Asp Val Pro Gin Asp Val Gly Ala Ala Ala Phe Phe Asp Val Asp Asn 
100 105 110 

Thr Leu He Gin Gly Ser Ser Leu He Val Phe Ala Gin Gly Leu Phe 
115 120 125 

Arg Lys Lys Phe Phe Thr He Lys Glu He Leu Pro Val Val Trp Lys 
130 135 140 

Gin Val Lys Phe Lys Leu Thr Gly Ser Glu Asn Ala Asp Asp Val Ser 
145 150 155 160 

Arg Gly Arg Glu Gin Ala Leu Glu Phe He Lys Gly Arg Pro Val Gin 
165 170 175 

Glu Leu Val Asp Leu Cys Glu Glu He Val Asp Gin Arg Met Ala Asp 
180 185 190 

Lys Met Trp Pro Gly Thr Lys Gin Leu Ala Asp Met His He Ala Ala 
195 200 205 

Gly His Gin Val Trp Leu Val Ser Ala Thr Pro Val Gin Leu Ala Gin 
210 215 220 

He Leu Ala Gin Arg Leu Gly Phe Thr Gly Ala He Gly Thr Val Ala 
225 230 235 240 

Glu Ala Lys Asp Gly Val Phe Thr Gly Arg Leu Val Gly Asp He Leu 
245 250 255 

His Gly Pro Gly Lys Arg His Ala Val Ala Ala Leu Ala Ser He Glu 
260 265 270 

Gin Leu Asp Leu Thr Arg Cys Thr Ala Tyr Ser Asp Ser He Asn Asp 
275 280 285 

Leu Pro Met Leu Ser Met Val Gly Thr Ala Val Ala Val Asn Pro Asp 
290 295 300 
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Ser Lys Leu Arg Lys Glu Ala Glu Thr Arg Gly Trp Asp Val Arg Asp 
305 310 315 320 

Phe Arg Ser lie Arg Lys Ala Thr Arg Glu Tyr Gly lie Pro Ala Leu 
325 330 335 

Val Thr Ala Ala Phe Ser Val Ala Gly Trp Ser Leu Arg Arg Arg Trp 
340 345 350 



Arg Lys Gin 
355 



<210> 163 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> RXN03105 

<400> 163 

ggttggggtc atcaaaggat gcggacatcg ctgtggggtt gtgtaataat tgcacctgtg 6 0 



aggtgccttt ctggcaggtg aatcaggact ctaagcaagc ttg att ctt cca gtt 

Leu lie Leu Pro Val 
1 5 



115 



cag gag ggc att tec tat ttt ccc acg ccg tta cac ctg aat cac ate 
Gin Glu Gly lie Ser Tyr Phe Pro Thr Pro Leu His Leu Asn His lie 
10 15 20 



163 



ggt gga tec agg tta age gca cat gta gaa gat gaa gat etc cgc etc 
Gly Gly Ser Arg Leu Ser Ala His Val Glu Asp Glu Asp Leu Arg Leu 
25 30 35 



211 



gac egg gac gca gtc tct gaa ttt ggt egg aaa acc cac gaa etc ttc 
Asp Arg Asp Ala Val Ser Glu Phe Gly Arg Lys Thr His Glu Leu Phe 
40 45 50 



259 



ccc ggg gtc aac cca gag ccc aac cgt ttc age gtc cac tat gac acc 
Pro Gly Val Asn Pro Glu Pro Asn Arg Phe Ser Val His Tyr Asp Thr 
55 60 65 



307 



tac act gca gac aaa tct cca att ate gac gcg gtt gac aat gtc att 
Tyr Thr Ala Asp Lys Ser Pro lie lie Asp Ala Val Asp Asn Val lie 
70 75 80 85 



355 



gtg etc acc gga gga tec gga cac gec ttc aag etc tct cca get tat 
Val Leu Thr Gly Gly Ser Gly His Ala Phe Lys Leu Ser Pro Ala Tyr 
90 95 100 



403 



ggc gaa etc gca gca caa cga gcg gtc gga aac acc teg ccg ctg tac 
Gly Glu Leu Ala Ala Gin Arg Ala Val Gly Asn Thr Ser Pro Leu Tyr 
105 110 115 



451 



age gaa gac ttt egg ate gec teg cat gaa cca ate aaa gag egg tgc 
Ser Glu Asp Phe Arg lie Ala Ser His Glu Pro lie Lys Glu Arg Cys 
120 125 130 



499 



BGI-121CP 



-234- 



acg tat aga aag eta acc ttt tta agt gcg egg ttt tagggtgaga 545 
Thr Tyr Arg Lys Leu Thr Phe Leu Ser Ala Arg Phe 
135 140 145 

atetaacget gag 558 



<210> 164 
<211> 145 
<212> PRT 

<213> Corynebacteriuin glut ami cum 
<400> 164 

Leu He Leu Pro Val Gin Glu Gly He Ser Tyr Phe Pro Thr Pro Leu 
15 10 15 

His Leu Asn His He Gly Gly Ser Arg Leu Ser Ala His Val Glu Asp 
20 25 30 

Glu Asp Leu Arg Leu Asp Arg Asp Ala Val Ser Glu Phe Gly Arg Lys 
35 40 45 

Thr His Glu Leu Phe Pro Gly Val Asn Pro Glu Pro Asn Arg Phe Ser 
50 55 60 

Val His Tyr Asp Thr Tyr Thr Ala Asp Lys Ser Pro He He Asp Ala 
65 70 75 80 

Val Asp Asn Val He Val Leu Thr Gly Gly Ser Gly His Ala Phe Lys 
85 90 95 

Leu Ser Pro Ala Tyr Gly Glu Leu Ala Ala Gin Arg Ala Val Gly Asn 
100 105 110 

Thr Ser Pro Leu Tyr Ser Glu Asp Phe Arg He Ala Ser His Glu Pro 
115 120 125 

He Lys Glu Arg Cys Thr Tyr Arg Lys Leu Thr Phe Leu Ser Ala Arg 
130 135 140 

Phe 
145 



<210> 165 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (62) . . (664) 

<223> RXS01130 

<400> 165 

agttcgtggc ggatgctgtg aacgtttccg gtggtcgcgt gggegaagag gttctgtgtg 60 



gatg gat ctg get cgc aag ctt ggt ctt ctt get ggc aag ctt gtc gac 109 
Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 
15 10 15 
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gcc gcc cca gtc tec att gag gtt gag get cga ggc gag ctt tct tec 157 
Ala Ala Pro Val Ser He Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 
20 25 30 

gag cag gtc aat gca ctt ggt ttg tec get gtt cgt ggt ttg ttc tec 205 
Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

gga att ate gaa gag tec gtt act ttc gtc aac get cct cgc att get 253 
Gly He He Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg He Ala 
50 55 60 

gaa gag cgt ggc ctg gac ate tec gtg aag ace aac tct gag tct gtt 3 01 
Glu Glu Arg Gly Leu Asp He Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

act cac cgt tec gtc ctg cag gtc aag gtc att act ggc age ggc gcg 3 49 
Thr His Arg Ser Val Leu Gin Val Lys Val He Thr Gly Ser Gly Ala 
85 90 95 

age gca act gtt gtt ggt gcc ctg act ggt ctt gag cgc gtt gag aag 3 97 
Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 
100 105 110 

ate ace cgc ate aat ggc cgt ggc ctg gat ctg cgc gca gag ggt ctg 445 
He Thr Arg He Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

aac etc ttc ctg cag tac act gac get cct ggt gca ctg ggt ace gtt 493 
Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 

ggt ace aag ctg ggt get get ggc ate aac ate gag get get gcg ttg 541 
Gly Thr Lys Leu Gly Ala Ala Gly He Asn He Glu Ala Ala Ala Leu 
145 150 155 160 

act cag get gag aag ggt gac ggc get gtc ctg ate ctg cgt gtt gag 589 
Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu He Leu Arg Val Glu 
165 170 175 

tec get gtc tct gaa gag ctg gaa get gaa ate aac get gag ttg ggt 637 
Ser Ala Val Ser Glu Glu Leu Glu Ala Glu He Asn Ala Glu Leu Gly 
180 185 190 

get act tec ttc cag gtt gat ctt gac taattagaga tecatttget 684 
Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 

tga 687 



<210> 166 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Asp Leu Ala Arg Lys Leu Gly Leu Leu Ala Gly Lys Leu Val Asp 
15 10 15 
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Ala Ala Pro Val Ser lie Glu Val Glu Ala Arg Gly Glu Leu Ser Ser 
20 25 30 

Glu Gin Val Asn Ala Leu Gly Leu Ser Ala Val Arg Gly Leu Phe Ser 
35 40 45 

Gly lie lie Glu Glu Ser Val Thr Phe Val Asn Ala Pro Arg He Ala 
50 55 60 

Glu Glu Arg Gly Leu Asp He Ser Val Lys Thr Asn Ser Glu Ser Val 
65 70 75 80 

Thr His Arg Ser Val Leu Gin Val Lys Val He Thr Gly Ser Gly Ala 
85 90 95 

Ser Ala Thr Val Val Gly Ala Leu Thr Gly Leu Glu Arg Val Glu Lys 
100 105 110 

lie Thr Arg He Asn Gly Arg Gly Leu Asp Leu Arg Ala Glu Gly Leu 
115 120 125 

Asn Leu Phe Leu Gin Tyr Thr Asp Ala Pro Gly Ala Leu Gly Thr Val 
130 135 140 

Gly Thr Lys Leu Gly Ala Ala Gly He Asn He Glu Ala Ala Ala Leu 
145 150 155 160 

Thr Gin Ala Glu Lys Gly Asp Gly Ala Val Leu He Leu Arg Val Glu 
165 170 175 

Ser Ala Val Ser Glu Glu Leu Glu Ala Glu He Asn Ala Glu Leu Gly 
180 185 190 

Ala Thr Ser Phe Gin Val Asp Leu Asp 
195 200 



<210> 167 
<211> 604 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> RXS03112 

<400> 167 

gtgagcacgc aatttctttg ctgctgtcta ctgctcgcca gatcctgctg ctgatgcgac 60 

gctgcgtgag ggcgagtgga agcggtcttc tttcaacggt gtg gaa att ttc gga 115 

Val Glu He Phe Gly 
1 5 

aaa act gtc ggt ate gtc ggt ttt ggc cac att ggt cag ttg ttt get 163 
Lys Thr Val Gly He Val Gly Phe Gly His He Gly Gin Leu Phe Ala 
10 15 20 



cag cgt ctt get gcg ttt gag acc acc att gtt get tac gat cct tac 211 
Gin Arg Leu Ala Ala Phe Glu Thr Thr He Val Ala Tyr Asp Pro Tyr 
25 30 35 
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gct aac cct get cgt gcg get cag ctg aac gtt gag ttg gtt gag ttg 259 
Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val Glu Leu Val Glu Leu 
40 45 50 

gat gag ctg atg age cgt tct gac ttt gtc acc att cac ctt cct aag 3 07 
Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr lie His Leu Pro Lys 
55 60 65 

acc aag gaa act get ggc atg ttt gat gcg cac etc ctt get aag tec 3 55 
Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His Leu Leu Ala Lys Ser 
70 75 80 85 

aag aag ggc cag ate ate ate aac get get cgt ggt ggc ctt gtt gat 4 03 
Lys Lys Gly Gin lie lie lie Asn Ala Ala Arg Gly Gly Leu Val Asp 
90 95 100 

gag cag get ttg get gat gcg att gag tec ggt cac att cgt ggc get 451 
Glu Gin Ala Leu Ala Asp Ala lie Glu Ser Gly His lie Arg Gly Ala 
105 110 115 

ggt ttc gat gtg tac tec acc gag cct tgc act gat tct cct ttg ttc 499 
Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr Asp Ser Pro Leu Phe 
120 125 130 

aag ttg cct cag gtt gtt gtg act cct cac ttg ggt get tct act gaa 547 
Lys Leu Pro Gin Val Val Val Thr Pro His Leu Gly Ala Ser Thr Glu 
135 140 145 

gag get caa gat cgt gcg ggt act gac att get gat tct gtg etc aag 595 
Glu Ala Gin Asp Arg Ala Gly Thr Asp lie Ala Asp Ser Val Leu Lys 
150 155 160 165 

gcg ctg get 604 
Ala Leu Ala 



<210> 168 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Val Glu lie Phe Gly Lys Thr Val Gly He Val Gly Phe Gly His He 
15 10 15 

Gly Gin Leu Phe Ala Gin Arg Leu Ala Ala Phe Glu Thr Thr lie Val 
20 25 30 

Ala Tyr Asp Pro Tyr Ala Asn Pro Ala Arg Ala Ala Gin Leu Asn Val 
35 40 45 

Glu Leu Val Glu Leu Asp Glu Leu Met Ser Arg Ser Asp Phe Val Thr 
50 55 60 

He His Leu Pro Lys Thr Lys Glu Thr Ala Gly Met Phe Asp Ala His 
65 70 75 80 



Leu Leu Ala Lys Ser Lys Lys Gly Gin He He He Asn Ala Ala Arg 
85 90 95 
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Gly Gly Leu Val Asp Glu Gin Ala Leu Ala Asp Ala lie Glu Ser Gly 
100 105 110 

His lie Arg Gly Ala Gly Phe Asp Val Tyr Ser Thr Glu Pro Cys Thr 
115 120 125 

Asp Ser Pro Leu Phe Lys Leu Pro Gin Val Val Val Thr Pro His Leu 
130 135 140 

Gly Ala Ser Thr Glu Glu Ala Gin Asp Arg Ala Gly Thr Asp lie Ala 
145 150 155 160 



Asp Ser Val Leu Lys Ala Leu Ala 
165 



<210> 169 
<211> 1458 
<212> DNA 

<213> Corynebacteriuxu glutamicum 

<220> 
<221> CDS 

<222> (101) . . [1435) 
<223> RXN00969 

<400> 169 

ctatagtggc taggtaccct ttttgttttg gacacatgta gggtggccga aacaaagtaa 60 



taggacaaca acgctcgacc gcgattattt ttggagaatc atg acc tea gca tct 

Met Thr Ser Ala Ser 
1 5 



115 



gec cca age ttt aac ccc ggc aag ggt ccc ggc tea gca gtc gga att 
Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly lie 
10 15 20 



163 



gec ctt tta gga ttc gga aca gtc ggc act gag gtg atg cgt ctg atg 
Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met 
25 30 35 



211 



acc gag tac ggt gat gaa ctt gcg cac cgc att ggt ggc cca ctg gag 
Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie Gly Gly Pro Leu Glu 
40 45 50 



259 



gtt cgt ggc att get gtt tct gat ate tea aag cca cgt gaa ggc gtt 
Val Arg Gly He Ala Val Ser Asp He Ser Lys Pro Arg Glu Gly Val 
55 60 65 



307 



gca cct gag ctg etc act gag gac get ttt gca etc ate gag cgc gag 
Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala Leu He Glu Arg Glu 
70 75 80 85 



355 



gat gtt gac ate gtc gtt gag gtt ate ggc ggc att gag tac cca cgt 
Asp Val Asp He Val Val Glu Val He Gly Gly He Glu Tyr Pro Arg 
90 95 100 



403 



gag gta gtt etc gca get ctg aag gee ggc aag tct gtt gtt acc gee 451 
Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala 
105 110 115 
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aat aag get ctt gtt gca get cac tct get gag ctt get gat gca gcg 499 
Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp Ala Ala 
120 125 130 

gaa gec gca aac gtt gac ctg tac ttc gag get get gtt gca tgc gca 547 
Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala Ala Val Ala Cys Ala 
135 140 145 

att cca gtg gtt ggc cca ctg cgt cgc tec ctg get ggc gat cag ate 595 
lie Pro Val Val Gly Pro Leu Arg Arg Ser Leu Ala Gly Asp Gin lie 
150 155 160 165 

cag tct gtg atg ggc ate gtt aac ggc acc acc aac ttc ate ttg gac 643 
Gin Ser Val Met Gly lie Val Asn Gly Thr Thr Asn Phe lie Leu Asp 
170 175 180 

gec atg gat tec acc ggc get gac tat gca gat tct ttg get gag gca 691 
Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp Ser Leu Ala Glu Ala 
185 190 195 

act cgt ttg ggt tac gee gaa get gat cca act gca aac gtc gaa ggc 73 9 
Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr Ala Asn Val Glu Gly 
200 205 210 

cat gac gec gca tec aag get gca att ttg gca tgc ate get ttc cac 787 
His Asp Ala Ala Ser Lys Ala Ala He Leu Ala Cys He Ala Phe His 
215 220 225 

acc cgt gtt acc gcg gat gat gtg tac tgc gaa ggt att agg aac ate 835 
Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu Gly He Arg Asn He 
230 235 240 245 

aac get gec gac att gag gca gca cag cag gca ggc cac acc ate aag 8 83 
Asn Ala Ala Asp He Glu Ala Ala Gin Gin Ala Gly His Thr He Lys 
250 255 260 

ttg ttg gec ate tgt gag aag ttc acc aac aag gaa gga aag teg get 931 
Leu Leu Ala He Cys Glu Lys Phe Thr Asn Lys Glu Gly Lys Ser Ala 
265 270 275 

att tct get cgc gtg cac ccg act eta tta cct gtg tec cac cca ctg 979 
He Ser Ala Arg Val His Pro Thr Leu Leu Pro Val Ser His Pro Leu 
280 285 290 

gcg teg gta aac aag tec ttt aat gca ate ttt gtt gaa gca gaa gca 1027 
Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe Val Glu Ala Glu Ala 
295 300 305 

get ggt cgc ctg atg ttc tac gga aac ggt gca ggt ggc gcg cca acc 1075 
Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala Gly Gly Ala Pro Thr 
310 315 320 325 

gcg tct get gtg ctt ggc gac gtc gtt ggt gee gca cga aac aag gtg 1123 
Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala Ala Arg Asn Lys Val 
330 335 340 

cac ggt ggc cgt get cca ggt gag tec acc tac get aac ctg ccg ate 1171 
His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr Ala Asn Leu Pro He 
345 350 355 
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gct gat ttc ggt gag acc acc act cgt tac cac etc gac atg gat gtg 1219 
Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His Leu Asp Met Asp Val 
360 365 370 

gaa gat cgc gtg ggg gtt ttg get gaa ttg get age ctg ttc tct gag 12 67 
Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala Ser Leu Phe Ser Glu 
375 380 385 

caa gga ate tec ctg cgt aca ate cga cag gaa gag cgc gat gat gat 1315 
Gin Gly lie Ser Leu Arg Thr lie Arg Gin Glu Glu Arg Asp Asp Asp 
390 395 400 405 

gca cgt ctg ate gtg gtc acc cac tct gcg ctg gaa tct gat ctt tec 13 63 
Ala Arg Leu lie Val Val Thr His Ser Ala Leu Glu Ser Asp Leu Ser 
410 415 420 

cgc acc gtt gaa ctg ctg aag get aag cct gtt gtt aag gca ate aac 1411 
Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val Val Lys Ala lie Asn 
425 430 435 

agt gtg ate cgc etc gaa agg gac taattttact gacatggcaa ttg 145 8 

Ser Val lie Arg Leu Glu Arg Asp 
440 445 



<210> 170 
<211> 445 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 170 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 
15 10 15 

Ser Ala Val Gly lie Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 
20 25 30 

Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg He 
35 40 45 

Gly Gly Pro Leu Glu Val Arg Gly He Ala Val Ser Asp He Ser Lys 
50 55 60 

Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
65 70 75 80 

Leu He Glu Arg Glu Asp Val Asp He Val Val Glu Val He Gly Gly 
85 90 95 

He Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 
100 105 110 

Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 
115 120 125 

Leu Ala Asp Ala Ala Glu Ala Ala Asn Val Asp Leu Tyr Phe Glu Ala 
130 135 140 



Ala Val Ala Cys Ala He Pro Val Val Gly Pro Leu Arg Arg Ser Leu 
145 150 155 160 
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Ala Gly Asp Gin He Gin Ser Val Met Gly He Val Asn Gly Thr Thr 
165 170 175 

Asn Phe He Leu Asp Ala Met Asp Ser Thr Gly Ala Asp Tyr Ala Asp 
180 185 190 

Ser Leu Ala Glu Ala Thr Arg Leu Gly Tyr Ala Glu Ala Asp Pro Thr 
195 200 205 

Ala Asn Val Glu Gly His Asp Ala Ala Ser Lys Ala Ala He Leu Ala 
210 215 220 

Cys He Ala Phe His Thr Arg Val Thr Ala Asp Asp Val Tyr Cys Glu 
225 230 235 240 

Gly He Arg Asn He Asn Ala Ala Asp He Glu Ala Ala Gin Gin Ala 
245 250 255 

Gly His Thr He Lys Leu Leu Ala He Cys Glu Lys Phe Thr Asn Lys 
260 265 270 

Glu Gly Lys Ser Ala He Ser Ala Arg Val His Pro Thr Leu Leu Pro 
275 280 285 

Val Ser His Pro Leu Ala Ser Val Asn Lys Ser Phe Asn Ala He Phe 
290 295 300 

Val Glu Ala Glu Ala Ala Gly Arg Leu Met Phe Tyr Gly Asn Gly Ala 
305 310 315 320 

Gly Gly Ala Pro Thr Ala Ser Ala Val Leu Gly Asp Val Val Gly Ala 
325 330 335 

Ala Arg Asn Lys Val His Gly Gly Arg Ala Pro Gly Glu Ser Thr Tyr 
340 345 350 

Ala Asn Leu Pro He Ala Asp Phe Gly Glu Thr Thr Thr Arg Tyr His 
355 360 365 

Leu Asp Met Asp Val Glu Asp Arg Val Gly Val Leu Ala Glu Leu Ala 
370 375 380 

Ser Leu Phe Ser Glu Gin Gly He Ser Leu Arg Thr He Arg Gin Glu 
385 390 395 400 

Glu Arg Asp Asp Asp Ala Arg Leu He Val Val Thr His Ser Ala Leu 
405 410 415 

Glu Ser Asp Leu Ser Arg Thr Val Glu Leu Leu Lys Ala Lys Pro Val 
420 425 430 

Val Lys Ala He Asn Ser Val He Arg Leu Glu Arg Asp 
435 440 445 



<210> 171 
<211> 493 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (493) 

<223> FRXA00974 

<400> 171 

ctatagtggc taggtaccct ttttgttttg gacacatgta gggtggccga aacaaagtaa 60 

taggacaaca acgctcgacc gcgattattt ttggagaatc atg acc tea gca tct 115 

Met Thr Ser Ala Ser 
1 5 

gec cca age ttt aac ccc ggc aag ggt ccc ggc tea gca gtc gga att 163 
Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly Ser Ala Val Gly lie 
10 15 20 

gec ctt tta gga ttc gga aca gtc ggc act gag gtg atg cgt ctg atg 211 
Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu Val Met Arg Leu Met 
25 30 35 

acc gag tac ggt gat gaa ctt gcg cac cgc att ggt ggc cca ctg gag 259 
Thr Glu Tyr Gly Asp Glu Leu Ala His Arg lie Gly Gly Pro Leu Glu 
40 45 50 

gtt cgt ggc att get gtt tct gat ate tea aag cca cgt gaa ggc gtt 307 
Val Arg Gly lie Ala Val Ser Asp He Ser Lys Pro Arg Glu Gly Val 
55 60 65 

gca cct gag ctg etc act gag gac get ttt gca etc ate gag cgc gag 3 55 
Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala Leu He Glu Arg Glu 
70 75 80 85 

gat gtt gac ate gtc gtt gag gtt ate ggc ggc att gag tac cca cgt 403 
Asp Val Asp lie Val Val Glu Val He Gly Gly He Glu Tyr Pro Arg 
90 95 100 

gag gta gtt etc gca get ctg aag gee ggc aag tct gtt gtt acc gec 451 
Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys Ser Val Val Thr Ala 
105 110 115 

aat aag get ctt gtt gca get cac tct get gag ctt get gat 493 
Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu Leu Ala Asp 
120 125 130 



<210> 172 
<211> 131 
<212> PRT 

<213> Co rynebacterium glutamicum 
<400> 172 

Met Thr Ser Ala Ser Ala Pro Ser Phe Asn Pro Gly Lys Gly Pro Gly 
15 10 15 

Ser Ala Val Gly He Ala Leu Leu Gly Phe Gly Thr Val Gly Thr Glu 
20 25 30 

Val Met Arg Leu Met Thr Glu Tyr Gly Asp Glu Leu Ala His Arg He 
35 40 45 



Gly Gly Pro Leu Glu Val Arg Gly He Ala Val Ser Asp He Ser Lys 
50 55 60 
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Pro Arg Glu Gly Val Ala Pro Glu Leu Leu Thr Glu Asp Ala Phe Ala 
65 70 75 80 

Leu lie Glu Arg Glu Asp Val Asp lie Val Val Glu Val lie Gly Gly 
85 90 95 

lie Glu Tyr Pro Arg Glu Val Val Leu Ala Ala Leu Lys Ala Gly Lys 
100 105 110 

Ser Val Val Thr Ala Asn Lys Ala Leu Val Ala Ala His Ser Ala Glu 
115 120 125 

Leu Ala Asp 
130 



<210> 173 
<211> 1050 
<212> DNA 

<213> Corynebac t er ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA00970 

<400> 173 

gaatctgatc tttcccgcac cgttgaactg ctgaaggcta agcctgttgt taaggcaatc 60 

aacagtgtga tccgcctcga aagggactaa ttttactgac atg gca att gaa ctg 115 

Met Ala He Glu Leu 
1 5 

aac gtc ggt cgt aag gtt acc gtc acg gta cct gga tct tct gca aac 163 
Asn Val Gly Arg Lys Val Thr Val Thr Val Pro Gly Ser Ser Ala Asn 
10 15 20 

etc gga cct ggc ttt gac act tta ggt ttg gca ctg teg gta tac gac 211 
Leu Gly Pro Gly Phe Asp Thr Leu Gly Leu Ala Leu Ser Val Tyr Asp 
25 30 35 

act gtc gaa gtg gaa att att cca tct ggc ttg gaa gtg gaa gtt ttt 259 
Thr Val Glu Val Glu lie He Pro Ser Gly Leu Glu Val Glu Val Phe 
40 45 50 

ggc gaa ggc caa ggc gaa gtc cct ctt gat ggc tec cac ctg gtg gtt 3 07 
Gly Glu Gly Gin Gly Glu Val Pro Leu Asp Gly Ser His Leu Val Val 
55 60 65 

aaa get att cgt get ggc ctg aag gca get gac get gaa gtt cct gga 3 55 
Lys Ala He Arg Ala Gly Leu Lys Ala Ala Asp Ala Glu Val Pro Gly 
70 75 80 85 

ttg cga gtg gtg tgc cac aac aac att ccg cag tct cgt ggt ctt ggc 403 
Leu Arg Val Val Cys His Asn Asn He Pro Gin Ser Arg Gly Leu Gly 
90 95 100 

tec tct get gca gcg gcg gtt get ggt gtt get gca get aat ggt ttg 451 
Ser Ser Ala Ala Ala Ala Val Ala Gly Val Ala Ala Ala Asn Gly Leu 
105 110 115 
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gcg gat ttc ccg ctg act caa gag cag att gtt cag ttg tec tct gec 499 
Ala Asp Phe Pro Leu Thr Gin Glu Gin lie Val Gin Leu Ser Ser Ala 
120 125 130 

ttt gaa ggc cac cca gat aat get gcg get tct gtg ctg ggt gga gca 547 
Phe Glu Gly His Pro Asp Asn Ala Ala Ala Ser Val Leu Gly Gly Ala 
135 140 145 

gtg gtg teg tgg aca aat ctg tct ate gac ggc aag age cag cca cag 595 
Val Val Ser Trp Thr Asn Leu Ser lie Asp Gly Lys Ser Gin Pro Gin 
150 155 160 165 

tat get get gta cca ctt gag gtg cag gac aat att cgt gcg act gcg 643 
Tyr Ala Ala Val Pro Leu Glu Val Gin Asp Asn lie Arg Ala Thr Ala 
170 175 180 

ctg gtt cct aat ttc cac gca tec acc gaa get gtg cgc cga gtc ctt 691 
Leu Val Pro Asn Phe His Ala Ser Thr Glu Ala Val Arg Arg Val Leu 
185 190 195 

ccc act gaa gtc act cac ate gat gcg cga ttt aac gtg tec cgc gtt 73 9 
Pro Thr Glu Val Thr His lie Asp Ala Arg Phe Asn Val Ser Arg Val 
200 205 210 

gca gtg atg ate gtt gcg ttg cag cag cgt cct gat ttg ctg tgg gag 7 87 
Ala Val Met lie Val Ala Leu Gin Gin Arg Pro Asp Leu Leu Trp Glu 
215 220 225 

ggt act cgt gac cgt ctg cac cag cct tat cgt gca gaa gtg ttg cct 83 5 
Gly Thr Arg Asp Arg Leu His Gin Pro Tyr Arg Ala Glu Val Leu Pro 
230 235 240 245 

att acc tct gag tgg gta aac cgc ctg cgc aac cgt ggc tac gcg gca 8 83 
lie Thr Ser Glu Trp Val Asn Arg Leu Arg Asn Arg Gly Tyr Ala Ala 
250 255 260 

tac ctt tec ggt gec ggc cca acc gee atg gtg ctg tec act gag cca 931 
Tyr Leu Ser Gly Ala Gly Pro Thr Ala Met Val Leu Ser Thr Glu Pro 
265 270 275 



att cca gac aag gtt ttg gaa gat get cgt gag tct ggc att aag gtg 
lie Pro Asp Lys Val Leu Glu Asp Ala Arg Glu Ser Gly lie Lys Val 
280 285 290 



379 



ctt gag ctt gag gtt gcg gga cca gtc aag gtt gaa gtt aac caa cct 102 7 
Leu Glu Leu Glu Val Ala Gly Pro Val Lys Val Glu Val Asn Gin Pro 
295 300 305 

taggcccaac aaggaaggee ccc 1050 



<210> 174 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 174 

Met Ala lie Glu Leu Asn Val Gly Arg Lys Val Thr Val Thr Val Pro 
15 10 15 



BGM21CP 



-245- 



Gly Ser Ser Ala Asn Leu Gly Pro Gly Phe Asp Thr Leu Gly Leu Ala 
20 25 30 

Leu Ser Val Tyr Asp Thr Val Glu Val Glu lie lie Pro Ser Gly Leu 
35 40 45 

Glu Val Glu Val Phe Gly Glu Gly Gin Gly Glu Val Pro Leu Asp Gly 
50 55 60 

Ser His Leu Val Val Lys Ala lie Arg Ala Gly Leu Lys Ala Ala Asp 
65 70 75 80 

Ala Glu Val Pro Gly Leu Arg Val Val Cys His Asn Asn lie Pro Gin 
85 90 95 

Ser Arg Gly Leu Gly Ser Ser Ala Ala Ala Ala Val Ala Gly Val Ala 
100 105 110 

Ala Ala Asn Gly Leu Ala Asp Phe Pro Leu Thr Gin Glu Gin lie Val 
115 120 125 

Gin Leu Ser Ser Ala Phe Glu Gly His Pro Asp Asn Ala Ala Ala Ser 
130 135 140 

Val Leu Gly Gly Ala Val Val Ser Trp Thr Asn Leu Ser lie Asp Gly 
145 150 155 160 

Lys Ser Gin Pro Gin Tyr Ala Ala Val Pro Leu Glu Val Gin Asp Asn 
165 170 175 

lie Arg Ala Thr Ala Leu Val Pro Asn Phe His Ala Ser Thr Glu Ala 
180 185 190 

Val Arg Arg Val Leu Pro Thr Glu Val Thr His lie Asp Ala Arg Phe 
195 200 205 

Asn Val Ser Arg Val Ala Val Met lie Val Ala Leu Gin Gin Arg Pro 
210 215 220 

Asp Leu Leu Trp Glu Gly Thr Arg Asp Arg Leu His Gin Pro Tyr Arg 
225 230 235 240 

Ala Glu Val Leu Pro lie Thr Ser Glu Trp Val Asn Arg Leu Arg Asn 
245 250 255 

Arg Gly Tyr Ala Ala Tyr Leu Ser Gly Ala Gly Pro Thr Ala Met Val 
260 265 270 

Leu Ser Thr Glu Pro lie Pro Asp Lys Val Leu Glu Asp Ala Arg Glu 
275 280 285 

Ser Gly He Lys Val Leu Glu Leu Glu Val Ala Gly Pro Val Lys Val 
290 295 300 

Glu Val Asn Gin Pro 
305 



<210> 175 
<211> 1566 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1543) 
<223> RXA00330 

<400> 175 

gcaacacttt agggtatcgc gtgggcgaag tcaccttttt caacatattt gagacggtgt 60 



ggggg^gtat tgtgtcaccc cttgggatag ggttatatcc gtg gac tac att teg 

Val Asp Tyr lie Ser 
1 5 



115 



acg cgt gat gec age cgt acc cct gec cgc ttc agt gat att ttg ctg 
Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe Ser Asp lie Leu Leu 
10 15 20 



163 



ggc ggt eta gca cca gac ggc gga ctg tac ctg cct gca acc tac cct 
Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu Pro Ala Thr Tyr Pro 
25 30 35 



211 



caa eta gat gat gee cag ctg agt aaa tgg cgt gag gta tta gec aac 
Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg Glu Val Leu Ala Asn 
40 45 50 



259 



gaa gga tac gca get ttg get get gaa gtt ate tec ctg ttt gtt gat 
Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie Ser Leu Phe Val Asp 
55 60 65 



307 



gac ate cca gta gaa gac ate aag gcg ate acc gca cgc gee tac acc 
Asp lie Pro Val Glu Asp lie Lys Ala lie Thr Ala Arg Ala Tyr Thr 
70 75 80 85 



355 



tac ccg aag ttc aac age gaa gac ate gtt cct gtc acc gaa etc gag 
Tyr Pro Lys Phe Asn Ser Glu Asp lie Val Pro Val Thr Glu Leu Glu 
90 95 100 



403 



gac aac att tac ctg ggc cac ctt tec gaa ggc cca acc get gca ttc 
Asp Asn lie Tyr Leu Gly His Leu Ser Glu Gly Pro Thr Ala Ala Phe 
105 ^ 110 115 



451 



aaa gac atg gee atg cag ctg etc ggc gaa ctt ttc gaa tac gag ctt 
Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu Phe Glu Tyr Glu Leu 
120 125 130 



499 



cgc cgc cgc aac gaa acc ate aac ate ctg ggc get acc tct ggc gat 
Arg Arg Arg Asn Glu Thr lie Asn lie Leu Gly Ala Thr Ser Gly Asp 
135 140 145 



547 



acc ggc tec tct gcg gaa tac gee atg cgc ggc cgc gag gga ate cgc 
Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly Arg Glu Gly lie Arg 
150 155 160 165 



595 



gta ttc atg ctg acc cca get ggc cgc atg acc cca ttc cag caa gca 
Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr Pro Phe Gin Gin Ala 
170 175 180 



643 



cag atg ttt ggc ctt gac gat cca aac ate ttc aac ate gec etc gac 
Gin Met Phe Gly Leu Asp Asp Pro Asn lie Phe Asn lie Ala Leu Asp 
185 190 195 



691 



BGM21CP -247- 



ggc gtt ttc gac gat tgc caa gac gta gtc aag get gtc tec gee gac 73 9 

Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys Ala Val Ser Ala Asp 
200 205 210 

gca gaa ttc aaa aaa gac aac cgc ate ggt gee gtg aac tec ate aac 7 87 

Ala Glu Phe Lys Lys Asp Asn Arg lie Gly Ala Val Asn Ser lie Asn 
215 220 225 

tgg gca cgc ctt atg gca cag gtt gtg tac tac gtt tec tea tgg ate 835 

Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr Val Ser Ser Trp lie 
230 235 240 245 

cgc acc aca acc age aat gac caa aag gtc age ttc tec gta cca acc 883 

Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser Phe Ser Val Pro Thr 

250 255 260 

ggc aac ttc ggt gac att tgc gca ggc cac ate gec cgc caa atg gga 931 

Gly Asn Phe Gly Asp lie Cys Ala Gly His lie Ala Arg Gin Met Gly 

265 270 275 

ctt ccc ate gat cgc etc ate gtg gec acc aac gaa aac gat gtg etc 979 

Leu Pro lie Asp Arg Leu lie Val Ala Thr Asn Glu Asn Asp Val Leu 
280 285 290 

gac gag ttc ttc cgt acc ggc gac tac cga gtc cgc age tec gca gac 1027 

Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val Arg Ser Ser Ala Asp 
295 300 305 

acc cac gag acc tec tea cct teg atg gat ate tec cgc gec tec aac 107 5 

Thr His Glu Thr Ser Ser Pro Ser Met Asp lie Ser Arg Ala Ser Asn 
310 315 320 325 

ttc gag cgt ttc ate ttc gac ctg etc ggc cgc gac gee acc cgc gtc 1123 

Phe Glu Arg Phe lie Phe Asp Leu Leu Gly Arg Asp Ala Thr Arg Val 

330 335 340 

aac gat eta ttt ggt acc cag gtt cgc caa ggc gga ttc tea ctg get 1171 

Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly Gly Phe Ser Leu Ala 

345 350 355 

gat gac gec aac ttt gag aag get gca gca gaa tac ggt ttc gee tec 1219 

Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu Tyr Gly Phe Ala Ser 
360 365 370 

gga cga tec acc cat get gac cgt gtg gca acc ate get gac gtg cat 12 67 

Gly Arg Ser Thr His Ala Asp Arg Val Ala Thr lie Ala Asp Val His 
375 380 385 

tec cgc etc gac gta eta ate gat ccc cac acc gec gac ggc gtt cac 1315 

Ser Arg Leu Asp Val Leu lie Asp Pro His Thr Ala Asp Gly Val His 
390 395 400 405 

gtg gca cgc cag tgg agg gac gag gtc aac acc cca ate ate gtc eta 13 63 

Val Ala Arg Gin Trp Arg Asp Glu Val Asn Thr Pro He lie Val Leu 

410 415 420 

gaa act gca etc cca gtg aaa ttt gec gac acc ate gtc gaa gca att 1411 

Glu Thr Ala Leu Pro Val Lys Phe Ala Asp Thr He Val Glu Ala lie 

425 430 435 



BGI-121CP 



-248- 



ggt gaa gca cct caa act 
Gly Glu Ala Pro Gin Thr 
440 

cca ttc aag gtt tec gac 
Pro Phe Lys Val Ser Asp 
455 

tac ata gtc gat gcg att 
Tyr lie Val Asp Ala lie 
470 475 

tacgecaagg cct 



cca gag cgt ttc gec gcg 
Pro Glu Arg Phe Ala Ala 
445 

eta cca aac gac acc gat 
Leu Pro Asn Asp Thr Asp 
460 465 

gca aac act tec gtg aag 
Ala Asn Thr Ser Val Lys 
480 



ate atg gat get 1459 

lie Met Asp Ala 

450 

gca gtt aag cag 1507 
Ala Val Lys Gin 



taacttgett 1553 



1566 



<210> 176 
<211> 481 
<212> PRT 

<213> Corynebacterium glutainicum 
<400> 176 

Val Asp Tyr lie Ser Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe 
15 10 15 

Ser Asp lie Leu Leu Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu 
20 25 30 

Pro Ala Thr Tyr Pro Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg 
35 40 45 

Glu Val Leu Ala Asn Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie 
50 55 60 

Ser Leu Phe Val Asp Asp lie Pro Val Glu Asp lie Lys Ala lie Thr 
65 70 75 80 

Ala Arg Ala Tyr Thr Tyr Pro Lys Phe Asn Ser Glu Asp He Val Pro 
85 90 95 

Val Thr Glu Leu Glu Asp Asn He Tyr Leu Gly His Leu Ser Glu Gly 
100 105 110 

Pro Thr Ala Ala Phe Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu 
115 120 125 

Phe Glu Tyr Glu Leu Arg Arg Arg Asn Glu Thr lie Asn He Leu Gly 
130 135 140 

Ala Thr Ser Gly Asp Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly 
145 150 155 160 

Arg Glu Gly He Arg Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr 
165 170 175 

Pro Phe Gin Gin Ala Gin Met Phe Gly Leu Asp Asp Pro Asn He Phe 
180 185 190 

Asn He Ala Leu Asp Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys 
195 200 205 



Ala Val Ser Ala Asp Ala Glu Phe Lys Lys Asp Asn Arg He Gly Ala 
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210 215 220 

Val Asn Ser lie Asn Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr 
225 230 235 240 

Val Ser Ser Trp He Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser 
245 250 255 

Phe Ser Val Pro Thr Gly Asn Phe Gly Asp He Cys Ala Gly His He 
260 265 270 

Ala Arg Gin Met Gly Leu Pro He Asp Arg Leu He Val Ala Thr Asn 
275 280 285 

Glu Asn Asp Val Leu Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val 
290 295 300 

Arg Ser Ser Ala Asp Thr His Glu Thr Ser Ser Pro Ser Met Asp He 
305 310 315 320 

Ser Arg Ala Ser Asn Phe Glu Arg Phe lie Phe Asp Leu Leu Gly Arg 
325 330 335 

Asp Ala Thr Arg Val Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly 
340 345 350 

Gly Phe Ser Leu Ala Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu 
355 360 365 

Tyr Gly Phe Ala Ser Gly Arg Ser Thr His Ala Asp Arg Val Ala Thr 
370 375 380 

He Ala Asp Val His Ser Arg Leu Asp Val Leu He Asp Pro His Thr 
385 390 395 400 

Ala Asp Gly Val His Val Ala Arg Gin Trp Arg Asp Glu Val Asn Thr 
405 410 415 

Pro He He Val Leu Glu Thr Ala Leu Pro Val Lys Phe Ala Asp Thr 
420 425 430 

He Val Glu Ala He Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala 
435 440 445 

Ala He Met Asp Ala Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr 
450 455 460 

Asp Ala Val Lys Gin Tyr He Val Asp Ala He Ala Asn Thr Ser Val 
465 470 475 480 



Lys 



<210> 177 
<211> 1254 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1231) 
<223> RXN00403 

<400> 177 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 6 0 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 

1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 

Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 

10 15 20 

gee gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 

Ala Gly Ala lie He Thr Asn Ala Glu He Ala Tyr His Arg Trp Gly 
25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 

Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu He Glu 
40 45 50 

cac gec etc act gga gat tec aac gca gee gat tgg tgg get gac ttg 3 07 

His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gee ate aac act gat att tac tgc gtg ate tgt 3 55 

Leu Gly Pro Gly Lys Ala lie Asn Thr Asp He Tyr Cys Val He Cys 

70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 

Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 

90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gee acg tec att 451 

His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser He 
105 110 115 

cgt gat cag gta aac gee gaa aaa caa ttc etc gac gca etc ggc ate 499 

Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 

acc acg gtc gec gca gta ctt ggt ggt tec atg ggt ggt gee cgc acc 547 

Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gec gca atg tac cca gaa act gtt ggc gca get get gtt 595 

Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 

150 155 160 165 

ctt gca gtt tct gca cgc gec age gee tgg caa ate ggc att caa tec 643 

Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 

170 175 180 

gec caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 

Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 



tac tac gaa tec ggc tgc aac cca gec acc gga etc ggc gee gee cga 739 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 
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cgc ate gec cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 787 

Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu Glu lie Asp Glu Arg 

215 220 225 

ttc ggc ace aaa gec caa aag aac gaa aac cca etc ggt ccc tac cgc 835 

Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gec gtg gaa tec tac ttg gac tac caa gca 883 

Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 

gac aag eta gta cag cgt ttc gac gee ggc tec tac gtc ttg etc acc 931 

Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 
265 270 275 

gac gee etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 

Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 

280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 1027 

Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 

295 300 305 

acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 1075 

Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 1123 

Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 
330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 1171 

Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 
345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg acc tac ate 1219 

Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser Thr Tyr lie 

360 365 370 

gag ttc tac ate taataggtat ttacgacaaa tag 12 54 

Glu Phe Tyr lie 
375 



<210> 178 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala He Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 
20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 
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Val Val Leu lie 
50 

Trp Trp Ala Asp 
65 

Tyr Cys Val lie 



Gly Pro Gly Ser 
100 

Pro Ala Thr Ser 
115 

Asp Ala Leu Gly 
130 

Gly Gly Ala Arg 
145 

Gly Ala Ala Ala 



lie Gly lie Gin 
180 

Trp His Glu Gly 
195 

Leu Gly Ala Ala 
210 

Glu He Asp Glu 
225 

Leu Gly Pro Tyr 



Leu Asp Tyr Gin 
260 

Tyr Val Leu Leu 
275 

Arg Gly Gly Leu 
290 

Val Ala Gly Val 
305 

His Leu Ser Arg 



Ser Pro Val Gly 
340 

Arg He Val Arg 
355 



Glu His Ala Leu 
55 

Leu Leu Gly Pro 
70 

Cys Thr Asn Val 
85 

Met His Pro Asp 



lie Arg Asp Gin 
120 

He Thr Thr Val 

135 

Thr Leu Glu Trp 
150 

Val Leu Ala Val 
165 

Ser Ala Gin He 



Asn Tyr Tyr Glu 
200 

Arg Arg He Ala 
215 

Arg Phe Gly Thr 
230 

Arg Lys Pro Asp 
245 

Ala Asp Lys Leu 



Thr Asp Ala Leu 
280 

Asn Lys Ala Leu 
295 

Asp Thr Asp He 
310 

Asn Leu Gly Asn 
325 

His Asp Ala Phe 



Asn Phe Phe Ser 
360 



Thr Gly Asp Ser 
60 

Gly Lys Ala He 
75 

He Gly Gly Cys 
90 

Gly Asn Phe Trp 
105 

Val Asn Ala Glu 



Ala Ala Val Leu 
140 

Ala Ala Met Tyr 
155 

Ser Ala Arg Ala 
170 

Lys Ala He Glu 
185 

Ser Gly Cys Asn 



His Leu Thr Tyr 
220 

Lys Ala Gin Lys 
235 

Gin Arg Phe Ala 
250 

Val Gin Arg Phe 
265 

Asn Arg His Asp 



Glu Ser He Lys 
300 

Leu Tyr Pro Tyr 
315 

Leu Leu Ala Met 
330 

Leu Thr Glu Ser 
345 

Leu He Ser Pro 



Asn Ala Ala Asp 



Asn Thr Asp He 
80 

Asn Gly Ser Thr 
95 

Gly Asn Arg Phe 
110 

Lys Gin Phe Leu 
125 

Gly Gly Ser Met 



Pro Glu Thr Val 
160 

Ser Ala Trp Gin 
175 

Asn Asp His His 
190 

Pro Ala Thr Gly 
205 

Arg Gly Glu Leu 



Asn Glu Asn Pro 
240 

Val Glu Ser Tyr 
255 

Asp Ala Gly Ser 
270 

He Gly Arg Asp 
285 

Val Pro Val Leu 



His Gin Gin Glu 
320 

Ala Lys He Val 
335 

Arg Gin Met Asp 
350 

Asp Glu Asp Asn 
365 



Pro Ser Thr Tyr He Glu Phe Tyr He 
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370 375 



<210> 179 
<211> 1210 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1210) 
<223> FRXA00403 

<400> 179 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu He Gin Ala He Gly Asp Val Ser Thr Glu 
10 15 20 

gec gga gca ate att aca aac get gaa ate gec tat cac cgc tgg ggt 211 
Ala Gly Ala lie He Thr Asn Ala Glu He Ala Tyr His Arg Trp Gly 
25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 2 59 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu He Glu 
40 45 50 

cac gee etc act gga gat tec aac gca gec gat tgg tgg get gac ttg 3 07 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gec ate aac act gat att tac tgc gtg ate tgt 3 55 
Leu Gly Pro Gly Lys Ala He Asn Thr Asp He Tyr Cys Val He Cys 
70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 
Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 
90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gec acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser lie 
105 110 115 

cgt gat cag gta aac gec gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly lie 
120 125 130 

acc acg gtc gec gca gta ctt ggt ggt tec atg ggt ggt gec cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gec gca atg tac cca gaa act gtt ggc gca get get gtt 59 5 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 



ctt gca gtt tct gca cgc gec age gec tgg caa ate ggc att caa tec 



643 
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Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin lie Gly lie Gin Ser 
170 175 180 

gcc caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin lie Lys Ala lie Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 

tac tac gaa tec ggc tgc aac cca gcc acc gga etc ggc gcc gcc cga 73 9 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gcc cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 7 87 
Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu Glu lie Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gcc caa aag aac gaa aac cca etc ggt ccc tac cgc 83 5 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 883 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 

gac aag eta gta cag cgt ttc gac gcc ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 
265 270 275 

gac gcc etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 1027 
Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 

acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 1075 
Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 1123 
Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 
330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 1171 
Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 
345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg 1210 
Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser 
360 365 370 



<210> 180 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly 
15 10 15 
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Asp Val Ser Thr 
20 

Tyr His Arg Trp 
35 

Val Val Leu lie 
50 

Trp Trp Ala Asp 
65 

Tyr Cys Val lie 



Gly Pro Gly Ser 
100 

Pro Ala Thr Ser 
115 

Asp Ala Leu Gly 
130 

Gly Gly Ala Arg 
145 

Gly Ala Ala Ala 



lie Gly He Gin 
180 

Trp His Glu Gly 
195 

Leu Gly Ala Ala 
210 

Glu He Asp Glu 
225 

Leu Gly Pro Tyr 



Leu Asp Tyr Gin 
260 

Tyr Val Leu Leu 
275 

Arg Gly Gly Leu 
290 

Val Ala Gly Val 
305 

His Leu Ser Arg 



Glu Ala Gly Ala 



Gly Glu Tyr Arg 
40 

Glu His Ala Leu 
55 

Leu Leu Gly Pro 
70 

Cys Thr Asn Val 
85 

Met His Pro Asp 



lie Arg Asp Gin 
120 

lie Thr Thr Val 
135 

Thr Leu Glu Trp 
150 

Val Leu Ala Val 
165 

Ser Ala Gin He 



Asn Tyr Tyr Glu 
200 

Arg Arg lie Ala 

215 

Arg Phe Gly Thr 
230 

Arg Lys Pro Asp 
245 

Ala Asp Lys Leu 



Thr Asp Ala Leu 
280 

Asn Lys Ala Leu 
295 

Asp Thr Asp He 
310 

Asn Leu Gly Asn 
325 



He He Thr Asn 
25 

Val Asp Lys Glu 



Thr Gly Asp Ser 
60 

Gly Lys Ala He 
75 

He Gly Gly Cys 
90 

Gly Asn Phe Trp 
105 

Val Asn Ala Glu 



Ala Ala Val Leu 
140 

Ala Ala Met Tyr 
155 

Ser Ala Arg Ala 
170 

Lys Ala He Glu 
185 

Ser Gly Cys Asn 



His Leu Thr Tyr 
220 

Lys Ala Gin Lys 
235 

Gin Arg Phe Ala 
250 

Val Gin Arg Phe 
265 

Asn Arg His Asp 



Glu Ser He Lys 
300 

Leu Tyr Pro Tyr 
315 

Leu Leu Ala Met 
330 



Ala Glu He Ala 
30 

Gly Arg Ser Asn 
45 

Asn Ala Ala Asp 



Asn Thr Asp He 
80 

Asn Gly Ser Thr 
95 

Gly Asn Arg Phe 
110 

Lys Gin Phe Leu 
125 

Gly Gly Ser Met 



Pro Glu Thr Val 
160 

Ser Ala Trp Gin 
175 

Asn Asp His His 
190 

Pro Ala Thr Gly 
205 

Arg Gly Glu Leu 



Asn Glu Asn Pro 
240 

Val Glu Ser Tyr 
255 

Asp Ala Gly Ser 
270 

He Gly Arg Asp 
285 

Val Pro Val Leu 



His Gin Gin Glu 
320 

Ala Lys He Val 
335 



Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 
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340 345 350 

Arg lie Val Arg Asn Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser 
370 



<210> 181 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXC01207 

<400> 181 

cttcatgatc tcaccggcag agcgcgtttt gttacagcgc gtaaactgtg actttgaaaa 60 

atttttgaac aatccgtaca ccaacttcag gagaaaaaca gtg age aga ate tat 115 

Val Ser Arg lie Tyr 
1 5 

gac tgt gec gac caa gac tec cgt gca gca ggc eta aag gcg get gtc 163 
Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly Leu Lys Ala Ala Val 
10 15 20 

gat gca gtc aaa gec ggt cag etc gtt gtc ctt ccc acg gat acc ctt 211 
Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu Pro Thr Asp Thr Leu 
25 30 35 

tat gga etc ggc tgc gac get ttc aac aac gag gca gta gee aac ctt 259 
Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu Ala Val Ala Asn Leu 
40 45 50 

ctg gec acc aaa cac cgt ggc ccc gat atg ccc gtt cca gtg etc gtc 307 
Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro Val Pro Val Leu Val 
55 60 65 

ggc age tgg gac acc att caa gga ctt gtg cac tec tat tct gcg cag 355 
Gly Ser Trp Asp Thr lie Gin Gly Leu Val His Ser Tyr Ser Ala Gin 
70 75 80 85 

gca aaa gcg ctt gtg gag gcg ttc tgg cct ggt gga ctg tec ate ate 403 
Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly Gly Leu Ser lie lie 
90 95 100 

gtt ccg cag gca cca age ctt ccg tgg aac ctt ggc gat acc cgt ggc 451 
Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu Gly Asp Thr Arg Gly 
105 110 115 

acc gta atg ctg cgc atg cca ctg cac cca gtt gee att gaa ttg ctg 499 
Thr Val Met Leu Arg Met Pro Leu His Pro Val Ala lie Glu Leu Leu 
120 125 130 



cgc caa acc gga cca atg get gtc tec tec gee aac ate tec gga cat 
Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala Asn He Ser Gly His 
135 140 145 



547 
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act cct cca acc acc gtg ctg gag get cgt cag cag etc aac caa aat 59 5 
Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin Gin Leu Asn Gin Asn 
150 155 160 165 

gtc get gtc tac etc gat ggt ggc gaa tge gcg ctg gec acc cct tea 643 
Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala Leu Ala Thr Pro Ser 
170 175 180 

acc ate gtg gat att tea ggc ccc gca cca aag att ttg cgt gag ggt 691 
Thr lie Val Asp lie Ser Gly Pro Ala Pro Lys lie Leu Arg Glu Gly 
185 190 195 

gec ate age gca gaa cgc gtt ggc gaa gta ctt gga gtg teg gca gaa 73 9 
Ala lie Ser Ala Glu Arg Val Gly Glu Val Leu Gly Val Ser Ala Glu 
200 205 210 

age ctg cgc taaatgggag teggtttege ggg 771 
Ser Leu Arg 
215 



<210> 182 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Val Ser Arg lie Tyr Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly 
15 10 15 

Leu Lys Ala Ala Val Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu 
20 25 30 

Pro Thr Asp Thr Leu Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu 
35 40 45 

Ala Val Ala Asn Leu Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro 
50 55 60 

Val Pro Val Leu Val Gly Ser Trp Asp Thr lie Gin Gly Leu Val His 
65 70 75 80 

Ser Tyr Ser Ala Gin Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly 
85 90 95 

Gly Leu Ser lie lie Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu 
100 105 110 

Gly Asp Thr Arg Gly Thr Val Met Leu Arg Met Pro Leu His Pro Val 
115 120 125 

Ala He Glu Leu Leu Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala 
130 135 140 

Asn He Ser Gly His Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin 
145 150 155 160 



Gin Leu Asn Gin Asn Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala 
165 170 175 
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Leu Ala Thr Pro Ser Thr lie Val Asp lie Ser Gly Pro Ala Pro Lys 
180 185 190 

lie Leu Arg Glu Gly Ala He Ser Ala Glu Arg Val Gly Glu Val Leu 
195 200 205 

Gly Val Ser Ala Glu Ser Leu Arg 
210 215 



<210> 183 
<211> 1419 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXC00152 

<400> 183 

gtcattgata tccaaggcac gaccgcgatt gtatggaaag aagcctaaat ttttaacaat 60 

caaatagtac tggccattcc caactaaaac tggagtaacg atg aca gga eta ate 115 

Met Thr Gly Leu He 
1 5 

etc gec ata gtt ttc ctg gtc ttt gtc gec gtc gtg gtg ate aag tec 163 
Leu Ala He Val Phe Leu Val Phe Val Ala Val Val Val He Lys Ser 
10 15 20 

ata gec ctg att ccc cag ggt gaa gee gec gtc att gaa cgc ctt ggt 211 
He Ala Leu He Pro Gin Gly Glu Ala Ala Val He Glu Arg Leu Gly 
25 30 35 

age tac acc cgc acc gtt tea ggt ggc ctg ace ctg ctg gtt cca ttc 259 
Ser Tyr Thr Arg Thr Val Ser Gly Gly Leu Thr Leu Leu Val Pro Phe 
40 45 50 

gtg gac cga gta cgc gca agg ate gac acc cgt gag cgc gtg gtc tea 3 07 
Val Asp Arg Val Arg Ala Arg He Asp Thr Arg Glu Arg Val Val Ser 
55 60 65 

ttc cca ccg cag get gtt att acc caa gac aac ctg acc gtg gec ate 3 55 
Phe Pro Pro Gin Ala Val He Thr Gin Asp Asn Leu Thr Val Ala He 
70 75 80 85 

gat ate gtg gtg acc ttc caa ate aac gaa cca gag cgc gec ate tac 403 
Asp He Val Val Thr Phe Gin He Asn Glu Pro Glu Arg Ala He Tyr 
90 95 100 

ggc gtg gac aac tac ate gtc ggt gtg gag cag att tct gta gca aca 451 
Gly Val Asp Asn Tyr He Val Gly Val Glu Gin He Ser Val Ala Thr 
105 110 115 

ctt cga gac gtt gtc ggt ggc atg acc ctg gaa gaa acc etc act tea 499 
Leu Arg Asp Val Val Gly Gly Met Thr Leu Glu Glu Thr Leu Thr Ser 
120 125 130 



cgt gac gtg ate aac cgc cgc etc cgt ggc gag etc gat gca gca acc 
Arg Asp Val He Asn Arg Arg Leu Arg Gly Glu Leu Asp Ala Ala Thr 



547 
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135 140 145 

acc aaa tgg ggc ctg cgc ate age cgt gtg gaa eta aag gca att gat 595 
Thr Lys Trp Gly Leu Arg lie Ser Arg Val Glu Leu Lys Ala lie Asp 
150 155 160 165 

ccg cca cca tec ate cag caa teg atg gaa aag cag atg aag gca gac 643 
Pro Pro Pro Ser lie Gin Gin Ser Met Glu Lys Gin Met Lys Ala Asp 
170 175 180 

cgt gaa aag cgc gec acc att ttg acc gca gaa ggt cag cgc gaa gec 691 
Arg Glu Lys Arg Ala Thr lie Leu Thr Ala Glu Gly Gin Arg Glu Ala 
185 190 195 

gac ate aaa act gec gaa ggt gaa aag caa gee aag ate etc caa get 73 9 
Asp lie Lys Thr Ala Glu Gly Glu Lys Gin Ala Lys lie Leu Gin Ala 
200 205 210 

ggt gaa aag cac gca tec ate ctg aac gca gaa gca gaa cgc caa 7 87 
Glu Gly Glu Lys His Ala Ser lie Leu Asn Ala Glu Ala Glu Arg Gin 
215 220 225 

gcg atg ate ctg cgc gec gaa ggt gaa cgc gca gca cgc tac etc cag 835 
Ala Met lie Leu Arg Ala Glu Gly Glu Arg Ala Ala Arg Tyr Leu Gin 
230 235 240 245 

gcg cag ggt gaa gee cga gca ate caa aag gtc aac gca gca ate aag 883 
Ala Gin Gly Glu Ala Arg Ala He Gin Lys Val Asn Ala Ala He Lys 
250 255 260 

tct gec aag ttg acc cca gag gtt ctt get tat caa tac etc gaa aag 931 
Ser Ala Lys Leu Thr Pro Glu Val Leu Ala Tyr Gin Tyr Leu Glu Lys 
265 270 275 

ctt cct aag ate gca gag ggc aac gec tec aag atg tgg gtc ate cca 979 
Leu Pro Lys He Ala Glu Gly Asn Ala Ser Lys Met Trp Val lie Pro 
280 285 290 

age cag ttc tec gat tct ctg gaa ggt ttt gcg aag cag ttc ggc gca 1027 
Ser Gin Phe Ser Asp Ser Leu Glu Gly Phe Ala Lys Gin Phe Gly Ala 
295 300 305 

aag gat gca gaa ggt gtc ttc cgc tac gaa cca aac acc gtg gat gaa 1075 
Lys Asp Ala Glu Gly Val Phe Arg Tyr Glu Pro Asn Thr Val Asp Glu 
310 315 320 325 

gaa acc cgc gac ate gca aac gec gac aac gtg gaa gac tgg ttc tec 112 3 
Glu Thr Arg Asp lie Ala Asn Ala Asp Asn Val Glu Asp Trp Phe Ser 
330 335 340 

acc gaa tea gac cct gaa ate gca gca gca gtc gee gca gca aac gec 1171 
Thr Glu Ser Asp Pro Glu He Ala Ala Ala Val Ala Ala Ala Asn Ala 
345 350 355 

gtg gee aac aag cca gtc gat cca gaa ccc ggt gag ate ctt tec aag 1219 
Val Ala Asn Lys Pro Val Asp Pro Glu Pro Gly Glu He Leu Ser Lys 
360 365 370 

aag acc gca cga cgc gtt gaa cct gaa gca gta ttg gag get ttg caa 1267 
Lys Thr Ala Arg Arg Val Glu Pro Glu Ala Val Leu Glu Ala Leu Gin 
375 380 385 
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aac gga acc act aca caa cct gag gtt gag gca gca cct cct acc gca 1315 
Asn Gly Thr Thr Thr Gin Pro Glu Val Glu Ala Ala Pro Pro Thr Ala 
390 395 400 405 

aac ttc gcc caa gaa ttc cct gca cca cag gca aac cct gaa gat tac 13 63 
Asn Phe Ala Gin Glu Phe Pro Ala Pro Gin Ala Asn Pro Glu Asp Tyr 
410 415 420 

tec gac caa cac cga gag aat cct tac gga aac taatcaggca taagaaaagg 1416 
Ser Asp Gin His Arg Glu Asn Pro Tyr Gly Asn 
425 430 

egg 1419 



<210> 184 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Met Thr Gly Leu lie Leu Ala lie Val Phe Leu Val Phe Val Ala Val 
15 10 15 

Val Val lie Lys Ser lie Ala Leu lie Pro Gin Gly Glu Ala Ala Val 
20 25 30 

He Glu Arg Leu Gly Ser Tyr Thr Arg Thr Val Ser Gly Gly Leu Thr 
35 40 45 

Leu Leu Val Pro Phe Val Asp Arg Val Arg Ala Arg Tie Asp Thr Arg 
50 55 60 

Glu Arg Val Val Ser Phe Pro Pro Gin Ala Val He Thr Gin Asp Asn 
65 70 75 80 

Leu Thr Val Ala He Asp He Val Val Thr Phe Gin lie Asn Glu Pro 
85 90 95 

Glu Arg Ala He Tyr Gly Val Asp Asn Tyr He Val Gly Val Glu Gin 
100 105 110 

He Ser Val Ala Thr Leu Arg Asp Val Val Gly Gly Met Thr Leu Glu 
115 120 125 

Glu Thr Leu Thr Ser Arg Asp Val He Asn Arg Arg Leu Arg Gly Glu 
130 135 140 

Leu Asp Ala Ala Thr Thr Lys Trp Gly Leu Arg He Ser Arg Val Glu 
145 150 155 160 

Leu Lys Ala He Asp Pro Pro Pro Ser He Gin Gin Ser Met Glu Lys 
165 170 175 

Gin Met Lys Ala Asp Arg Glu Lys Arg Ala Thr He Leu Thr Ala Glu 
180 185 190 



Gly Gin Arg Glu Ala Asp He Lys Thr Ala Glu Gly Glu Lys Gin Ala 
195 200 205 
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Lys lie Leu Gin Ala Glu Gly Glu Lys His Ala Ser lie Leu Asn Ala 
210 215 220 

Glu Ala Glu Arg Gin Ala Met lie Leu Arg Ala Glu Gly Glu Arg Ala 
225 230 235 240 

Ala Arg Tyr Leu Gin Ala Gin Gly Glu Ala Arg Ala lie Gin Lys Val 
245 250 255 

Asn Ala Ala lie Lys Ser Ala Lys Leu Thr Pro Glu Val Leu Ala Tyr 
260 265 270 

Gin Tyr Leu Glu Lys Leu Pro Lys lie Ala Glu Gly Asn Ala Ser Lys 
275 280 285 

Met Trp Val lie Pro Ser Gin Phe Ser Asp Ser Leu Glu Gly Phe Ala 
290 295 300 

Lys Gin Phe Gly Ala Lys Asp Ala Glu Gly Val Phe Arg Tyr Glu Pro 
305 310 315 320 

Asn Thr Val Asp Glu Glu Thr Arg Asp lie Ala Asn Ala Asp Asn Val 
325 330 335 

Glu Asp Trp Phe Ser Thr Glu Ser Asp Pro Glu lie Ala Ala Ala Val 
340 345 350 

Ala Ala Ala Asn Ala Val Ala Asn Lys Pro Val Asp Pro Glu Pro Gly 
355 360 365 

Glu lie Leu Ser Lys Lys Thr Ala Arg Arg Val Glu Pro Glu Ala Val 
370 375 380 

Leu Glu Ala Leu Gin Asn Gly Thr Thr Thr Gin Pro Glu Val Glu Ala 
385 390 395 400 

Ala Pro Pro Thr Ala Asn Phe Ala Gin Glu Phe Pro Ala Pro Gin Ala 
405 410 415 

Asn Pro Glu Asp Tyr Ser Asp Gin His Arg Glu Asn Pro Tyr Gly Asn 
420 425 430 



<210> 185 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1147) 
<223> RXA00115 

<400> 185 

tggattctcg agtctgtaca cccttgatca aagcccgagt gttccgtaga ttaactttgt 60 

cgtatattgt gacctacacc ccatactgtt aggagttttc atg etc gac aat agt 115 

Met Leu Asp Asn Ser 
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ttt tac acc gca gag gtt cag ggc cca tac gaa acc get tec att ggc 163 

Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu Thr Ala Ser lie Gly 

10 15 20 

egg etc gaa etc gaa gaa ggg ggt gtg att gag gat tgc tgg ttg get 211 

Arg Leu Glu Leu Glu Glu Gly Gly Val lie Glu Asp Cys Trp Leu Ala 

25 30 35 

tac get aca get gga acg etc aac gag gac aag tec aac gee ate etc 259 

Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys Ser Asn Ala lie Leu 

40 45 50 

att ccg acg tgg tac tec gga acc cat cag acc tgg ttc cag cag tac 3 07 

lie Pro Thr Trp Tyr Ser Gly Thr His Gin Thr Trp Phe Gin Gin Tyr 

55 60 65 

ate ggc act gat cat gcg ctg gat cca tea aag tat ttc ate ate tec 3 55 

lie Gly Thr Asp His Ala Leu Asp Pro Ser Lys Tyr Phe lie lie Ser 

70 75 80 85 

ate aac caa ate ggt aat ggt ttg teg gtc tec cct gee aac acg get 403 

lie Asn Gin lie Gly Asn Gly Leu Ser Val Ser Pro Ala Asn Thr Ala 

90 95 100 

gat gac age ate teg atg tec aag ttc ccg aat gtt cgc att ggt gat 451 

Asp Asp Ser He Ser Met Ser Lys Phe Pro Asn Val Arg He Gly Asp 

105 110 115 

gat gtc gtt gee cag gac egg etc ttg cgc caa gag ttt ggt att acc 49 9 

Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin Glu Phe Gly lie Thr 

120 125 130 

gag etc ttt gee gtc gtt ggt ggt teg atg ggt gcg cag caa acc tat 547 

Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly Ala Gin Gin Thr Tyr 

135 140 145 

gag tgg att gtt cgc ttc cct gac caa gtt cat cga gca get ccg ate 595 

Glu Trp He Val Arg Phe Pro Asp Gin Val His Arg Ala Ala Pro He 

150 155 160 165 

gcg ggc act gcg aag aac act cct cat gat ttc ate ttc acc cag act 643 

Ala Gly Thr Ala Lys Asn Thr Pro His Asp Phe He Phe Thr Gin Thr 

170 175 180 

ctt aat gag acc gtt gag gee gat cca ggg ttc aat ggc ggc gaa tac 691 

Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe Asn Gly Gly Glu Tyr 

185 190 195 

tec tec cat gaa gag gta get gat gga ctt cgc cgt caa teg cat ctt 73 9 

Ser Ser His Glu Glu Val Ala Asp Gly Leu Arg Arg Gin Ser His Leu 

200 205 210 

tgg get gee atg gga ttt tec aca gag ttc tgg aag cag gag gca tgg 787 

Trp Ala Ala Met Gly Phe Ser Thr Glu Phe Trp Lys Gin Glu Ala Trp 

215 220 225 

cgt cgc ctg gga ctt gaa agt aag gag tea gtg etc gcg gac ttc ctg 83 5 

Arg Arg Leu Gly Leu Glu Ser Lys Glu Ser Val Leu Ala Asp Phe Leu 

230 235 240 245 
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gat ccg ctg ttc atg tec atg gat cct aat acc ttg etc aac aac get 883 
Asp Pro Leu Phe Met Ser Met Asp Pro Asn Thr Leu Leu Asn Asn Ala 
250 255 260 

tgg aag tgg cag cat ggc gat gtc tct cgc cac acc ggc ggc gac ttg 931 
Trp Lys Trp Gin His Gly Asp Val Ser Arg His Thr Gly Gly Asp Leu 
265 270 275 

gca gcg get ctt ggc cga gtg aag get aag acc ttc gtt atg ccc ate 979 
Ala Ala Ala Leu Gly Arg Val Lys Ala Lys Thr Phe Val Met Pro lie 
280 285 290 

age gag gac atg ttc ttt cct gtt cgt gac tgt gec gca gaa caa gca 1027 
Ser Glu Asp Met Phe Phe Pro Val Arg Asp Cys Ala Ala Glu Gin Ala 
295 300 305 

etc ate cca ggc age gag ctt cga gtg ate gaa gac ate gee ggt cac 1075 
Leu lie Pro Gly Ser Glu Leu Arg Val lie Glu Asp lie Ala Gly His 
310 315 320 325 

ctt ggg ctt ttt aac gtc tct gag aat tac ate cca cag ate gac aaa 1123 
Leu Gly Leu Phe Asn Val Ser Glu Asn Tyr He Pro Gin He Asp Lys 
330 335 340 

aat ctg aaa gag ctg ttc gag age taaacactga tgtcaaagag cct 117 0 

Asn Leu Lys Glu Leu Phe Glu Ser 
345 



<210> 186 
<211> 349 
<212> PRT 

<213> Corynebacterium glutainicum 
<400> 186 

Met Leu Asp Asn Ser Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu 
15 10 15 

Thr Ala Ser He Gly Arg Leu Glu Leu Glu Glu Gly Gly Val He Glu 
20 25 30 

Asp Cys Trp Leu Ala Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys 
35 40 45 

Ser Asn Ala He Leu He Pro Thr Trp Tyr Ser Gly Thr His Gin Thr 
50 55 60 

Trp Phe Gin Gin Tyr He Gly Thr Asp His Ala Leu Asp Pro Ser Lys 
65 70 75 80 

Tyr Phe He He Ser He Asn Gin He Gly Asn Gly Leu Ser Val Ser 
85 90 95 

Pro Ala Asn Thr Ala Asp Asp Ser He Ser Met Ser Lys Phe Pro Asn 
100 105 110 

Val Arg He Gly Asp Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin 
115 120 125 



Glu Phe Gly He Thr Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly 
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130 135 140 

Ala Gin Gin Thr Tyr Glu Trp lie Val Arg Phe Pro Asp Gin Val His 
145 150 155 160 

Arg Ala Ala Pro lie Ala Gly Thr Ala Lys Asn Thr Pro His Asp Phe 
165 170 175 

lie Phe Thr Gin Thr Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe 
180 185 190 

Asn Gly Gly Glu Tyr Ser Ser His Glu Glu Val Ala Asp Gly Leu Arg 
195 200 205 

Arg Gin Ser His Leu Trp Ala Ala Met Gly Phe Ser Thr Glu Phe Trp 
210 215 220 

Lys Gin Glu Ala Trp Arg Arg Leu Gly Leu Glu Ser Lys Glu Ser Val 
225 230 235 240 

Leu Ala Asp Phe Leu Asp Pro Leu Phe Met Ser Met Asp Pro Asn Thr 
245 250 255 

Leu Leu Asn Asn Ala Trp Lys Trp Gin His Gly Asp Val Ser Arg His 
260 265 270 

Thr Gly Gly Asp Leu Ala Ala Ala Leu Gly Arg Val Lys Ala Lys Thr 
275 280 285 

Phe Val Met Pro lie Ser Glu Asp Met Phe Phe Pro Val Arg Asp Cys 
290 295 300 

Ala Ala Glu Gin Ala Leu lie Pro Gly Ser Glu Leu Arg Val lie Glu 
305 310 315 320 

Asp lie Ala Gly His Leu Gly Leu Phe Asn Val Ser Glu Asn Tyr lie 
325 330 335 

Pro Gin lie Asp Lys Asn Leu Lys Glu Leu Phe Glu Ser 
340 345 



<210> 187 
<211> 1254 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1231) 
<223> RXN00403 

<400> 187 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 6 0 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 
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10 15 20 

gcc gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 
Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala Tyr His Arg Trp Gly 
25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu lie Glu 
40 45 50 

cac gcc etc act gga gat tec aac gca gcc gat tgg tgg get gac ttg 3 07 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ecc ggc aaa gcc ate aac act gat att tac tgc gtg ate tgt 3 55 
Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 

ace aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 
Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 
90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ecc gcc acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser He 
105 110 115 

cgt gat cag gta aac gcc gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 

acc acg gtc gcc gca gta ctt ggt ggt tec atg ggt ggt gcc cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gcc gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gcc age gcc tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 
170 175 180 

gcc caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 

tac tac gaa tec ggc tgc aac cca gcc acc gga etc ggc gcc gcc cga 739 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gcc cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 7 87 
Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu Glu He Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gcc caa aag aac gaa aac cca etc ggt ecc tac cgc 83 5 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 



aag ecc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 8 83 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 
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gac aag eta gta cag cgt ttc gac gec ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 
265 270 275 

gac gec etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 1027 
Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 

acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 107 5 
Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 1123 
Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 
330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 1171 
Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 
345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg acc tac ate 1219 
Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser Thr Tyr lie 
360 365 370 

gag ttc tac ate taataggtat ttacgacaaa tag 1254 
Glu Phe Tyr lie 
375 



<210> 188 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala 
20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu lie Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie 
65 70 75 80 

Tyr Cys Val lie Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 
85 90 95 



Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 
100 105 110 
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Pro Ala Thr Ser lie Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly He Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
145 150 155 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin 
165 170 175 

lie Gly He Gin Ser Ala Gin He Lys Ala He Glu Asn Asp His His 
180 185 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly 
195 200 205 

Leu Gly Ala Ala Arg Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu 
210 215 220 

Glu He Asp Glu Arg Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 
225 230 235 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr 
245 250 255 

Leu Asp Tyr Gin Ala Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser 
260 265 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp He Gly Arg Asp 
275 280 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser He Lys Val Pro Val Leu 
290 295 300 

Val Ala Gly Val Asp Thr Asp He Leu Tyr Pro Tyr His Gin Gin Glu 
305 310 315 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys He Val 
325 330 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 
340 345 350 

Arg He Val Arg Asn Phe Phe Ser Leu He Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser Thr Tyr He Glu Phe Tyr He 
370 375 



<210> 189 
<211> 1210 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1210) 
<223> FRXA00403 
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<400> 189 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 
10 15 20 

gec gga gca ate att aca aac get gaa ate gee tat cac cgc tgg ggt 211 
Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala Tyr His Arg Trp Gly 
25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 25 9 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu lie Glu 
40 45 50 

cac gec etc act gga gat tec aac gca gec gat tgg tgg get gac ttg 3 07 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 

etc ggt ccc ggc aaa gee ate aac act gat att tac tgc gtg ate tgt 3 55 
Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 403 
Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 
90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gec acg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser lie 
105 110 115 

cgt gat cag gta aac gee gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly lie 
120 125 130 

acc acg gtc gec gca gta ctt ggt ggt tec atg ggt ggt gec cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gec gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tct gca cgc gec age gec tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin lie Gly lie Gin Ser 
170 175 180 

gee caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin lie Lys Ala lie Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 

tac tac gaa tec ggc tgc aac cca gec ace gga etc ggc gee gec cga 73 9 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 



cgc ate gee cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 



787 
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Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu Glu lie Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gcc caa aag aac gaa aac cca etc ggt ccc tac cgc 83 5 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 883 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 

gac aag eta gta cag cgt ttc gac gcc ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 
265 270 275 

gac gcc etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 979 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 1027 
Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 

acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 1075 
Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 

ctg gga aat eta ctg gca atg gca aaa ate gta tec cct gtc ggc cac 1123 
Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 
330 335 340 

gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 1171 
Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 
345 350 355 

ttc ttc age etc ate tec cca gac gaa gac aac cct teg 1210 
Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser 
360 365 370 



<210> 190 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala He Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 
20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 



Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 
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Tyr Cys Val lie Cys Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr 
85 90 95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 
100 105 110 

Pro Ala Thr Ser lie Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly lie Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
145 150 155 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin 
165 170 175 

lie Gly lie Gin Ser Ala Gin lie Lys Ala lie Glu Asn Asp His His 
180 185 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly 
195 200 205 

Leu Gly Ala Ala Arg Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu 
210 215 220 

Glu lie Asp Glu Arg Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 
225 230 235 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr 
245 250 255 

Leu Asp Tyr Gin Ala Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser 
260 265 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp 
275 280 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu 
290 295 300 

Val Ala Gly Val Asp Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu 
305 310 315 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val 
325 330 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 
340 345 350 

Arg lie Val Arg Asn Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser 
370 



<210> 191 
<211> 687 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (664) 

<223> RXS03158 

<400> 191 

caaagctcac cgaaggcacc aacgccaagt tggttgttga caacaccttg gcatccccat 60 

acctgcagca gccactaaaa ctcggcgcac acgcaagtcc ttg cac tec acc acc 115 

Leu His Ser Thr Thr 
1 5 

aag tac ate gaa gga cac tec gac gtt gtt ggc ggc ctt gtg ggt acc 163 
Lys Tyr lie Glu Gly His Ser Asp Val Val Gly Gly Leu Val Gly Thr 
10 15 20 

aac gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate 211 
Asn Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie 
25 30 35 

gga ccg ate cca tea gtt ttc gat gca tac ctg acc gec cgt ggc etc 259 
Gly Pro lie Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu 
40 45 50 

aag acc ctt gca gtg cgc atg gat cgc cac tgc gac aac gca gaa aag 3 07 
Lys Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys 
55 60 65 

ate gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac 3 55 
He Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr 
70 75 80 85 

cca ggt ctg aag aac cac cca ggc cac gaa gtc gca gcg aag cag atg 403 
Pro Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met 
90 95 100 

aag cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa 451 
Lys Arg Phe Gly Gly Met He Ser Val Arg Phe Ala Gly Gly Glu Glu 
105 110 115 

gca get aag aag ttc tgt acc tec acc aaa ctg ate tgt ctg gec gag 499 
Ala Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu He Cys Leu Ala Glu 
120 125 130 

tec etc ggt ggc gtg gaa tec etc ctg gag cac cca gca acc atg acc 547 
Ser Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr 
135 140 145 

cac cag tea get gec ggc tct cag etc gag gtt ccc cgc gac etc gtg 595 
His Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val 
150 155 160 165 

cgc ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc 643 
Arg He Ser He Gly He Glu Asp He Glu Asp Leu Leu Ala Asp Val 
170 175 180 



gag cag gee etc aat aac ctt tagaaactat ttggcggcaa gca 687 
Glu Gin Ala Leu Asn Asn Leu 
185 
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<210> 192 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Leu His Ser Thr Thr Lys Tyr lie Glu Gly His Ser Asp Val Val Gly 
15 10 15 

Gly Leu Val Gly Thr Asn Asp Gin Glu Met Asp Glu Glu Leu Leu Phe 
20 25 30 

Met Gin Gly Gly lie Gly Pro He Pro Ser Val Phe Asp Ala Tyr Leu 
35 40 45 

Thr Ala Arg Gly Leu Lys Thr Leu Ala Val Arg Met Asp Arg His Cys 
50 55 60 

Asp Asn Ala Glu Lys He Ala Glu Phe Leu Asp Ser Arg Pro Glu Val 
65 70 75 80 

Ser Thr Val Leu Tyr Pro Gly Leu Lys Asn His Pro Gly His Glu Val 
85 90 95 

Ala Ala Lys Gin Met Lys Arg Phe Gly Gly Met lie Ser Val Arg Phe 
100 105 110 

Ala Gly Gly Glu Glu Ala Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu 
115 120 125 

He Cys Leu Ala Glu Ser Leu Gly Gly Val Glu Ser Leu Leu Glu His 
130 135 140 

Pro Ala Thr Met Thr His Gin Ser Ala Ala Gly Ser Gin Leu Glu Val 
145 150 155 160 

Pro Arg Asp Leu Val Arg lie Ser lie Gly He Glu Asp He Glu Asp 
165 170 175 

Leu Leu Ala Asp Val Glu Gin Ala Leu Asn Asn Leu 
180 185 



<210> 193 
<211> 617 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (594) 
<223> FRXA00254 

<400> 193 

cag cca eta aaa etc ggc gca cac gca gtc ttg cae tec ace ace aag 48 

Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 



tac ate gga gga cac tec gac gtt gtt ggc ggc ctt gtg gtt acc aac 9 6 
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Tyr lie Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 
20 25 30 

gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate gga 144 
Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie Gly 
35 40 45 

ccg ate cca tea gtt ttc gat gca tac ctg acc gee cgt ggc etc aag 192 
Pro lie Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 



acc ctt gca gtg cgc atg gat cgc cac tgc gac aac gca gaa aag ate 
Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys lie 
65 70 75 80 

gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac cca 
Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 
85 90 95 



240 



288 



ggt ctg aag aac cac cca ggc cac gaa gtc gca gcg aag cag atg aag 33 6 

Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 

100 105 110 

cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa gca 3 84 

Arg Phe Gly Gly Met lie Ser Val Arg Phe Ala Gly Gly Glu Glu Ala 
115 120 125 

get aag aag ttc tgt acc tec acc aaa ctg ate tgt ctg gee gag tec 43 2 

Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu lie Cys Leu Ala Glu Ser 

130 135 140 

etc ggt ggc gtg gaa tec etc ctg gag cac cca gca acc atg acc cac 480 

Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr His 
145 150 155 160 

cag tea get gec ggc tct cag etc gag gtt ccc cgc gac etc gtg cgc 528 

Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val Arg 
165 170 175 

ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc gag 57 6 

lie Ser lie Gly lie Glu Asp lie Glu Asp Leu Leu Ala Asp Val Glu 

180 185 190 

cag gee etc aat aac ctt tagaaactat ttggcggcaa gca 617 
Gin Ala Leu Asn Asn Leu 
195 



<210> 194 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 

Tyr lie Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 
20 25 30 

Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly lie Gly 
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35 40 45 

Pro lie Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 

Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys lie 
65 70 75 80 

Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 
85 90 95 

Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 
100 105 110 

Arg Phe Gly Gly Met He Ser Val Arg Phe Ala Gly Gly Glu Glu Ala 
115 120 125 

Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu He Cys Leu Ala Glu ser 

130 135 140 

Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr His 
145 150 155 160 

Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val Arg 
165 170 175 

He Ser lie Gly lie Glu Asp lie Glu Asp Leu Leu Ala Asp Val Glu 
180 185 190 

Gin Ala Leu Asn Asn Leu 
195 



<210> 195 
<211> 1170 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1147) 
<223> RXA02532 

<400> 195 

gatgaatttt tacccaccat ctgtacctat taaccctgcg tggcgtccac ccacagtaac 60 

tgtgcaagcg ggacggccag ccagaactcc tggtgcgccg atg aac cca cct ate 115 

Met Asn Pro Pro lie 
1 5 

acg ttg tec age act tat gtt cat gat tea gaa aaa get tat ggg cgc 163 
Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu Lys Ala Tyr Gly Arg 
10 15 20 

gat ggc aat gat gga tgg ggt gca ttt gag get gec atg gga act eta 211 
Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala Ala Met Gly Thr Leu 
25 30 35 

gat ggt ggg ttc gcg gta tct tat tct tea ggt ttg gca gcg gca acg 259 
Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly Leu Ala Ala Ala Thr 
40 45 50 
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tcg att get 
Ser lie Ala 
55 

get gec tat 
Ala Ala Tyr 
70 

gga agg ctg 
Gly Arg Leu 



att get get 
lie Ala Ala 



aat ccg acg 
Asn Pro Thr 
120 

cgt ggg ctt 
Arg Gly Leu 
135 

ctt cgt caa 
Leu Arg Gin 
150 

gca ace aaa 
Ala Thr Lys 



gtg tgc aag 
Val Cys Lys 



gat cat ggt 
Asp His Gly 
200 

gga ttg tat 
Gly Leu Tyr 
215 

gca gaa ctt 
Ala Glu Leu 
230 

aat tat cca 
Asn Tyr Pro 



gtc eta ccc 
Val Leu Pro 



aca cct gaa 
Thr Pro Glu 
280 



gat ttg gtt cct 
Asp Leu Val Pro 
60 

tat ggc gtg ace 
Tyr Gly Val Thr 
75 

aag gtt cga act 
Lys Val Arg Thr 
90 

get caa ggt gca 
Ala Gin Gly Ala 
105 

atg gtg gta get 
Met Val Val Ala 



gga gtt ttg act 
Gly Val Leu Thr 
140 

cgt cca ttg gaa 
Arg Pro Leu Glu 
155 

ctt ate ggt gga 
Leu lie Gly Gly 
170 

tct gag cac cat 
Ser Glu His His 
185 

tea gtg ccg gga 
Ser Val Pro Gly 



tec ttg gcg gtg 
Ser Leu Ala Val 
220 

teg egg cga ctt 
Ser Arg Arg Leu 
235 

gga ctt cct gat 
Gly Leu Pro Asp 
250 

tct gga tgt gga 
Ser Gly Cys Gly 
265 

cga act gat gag 
Arg Thr Asp Glu 



act ggt ggc 
Thr Gly Gly 



aat att ttc 
Asn lie Phe 



gtt gat gca 
Val Asp Ala 
95 

gat gtg gtg 
Asp Val Val 
110 

gat ate cct 
Asp lie Pro 
125 

gtc gtt gac 
Val Val Asp 



ctt ggt get 
Leu Gly Ala 



cac tct gat 
His Ser Asp 
175 

gcg cag ttt 
Ala Gin Phe 
190 

ggt ctt gaa 
Gly Leu Glu 
205 

cgt ctt gat 
Arg Leu Asp 



aac gcg cat 
Asn Ala His 



gat ccc caa 
Asp Pro Gin 
255 

aac atg ttg 
Asn Met Leu 
270 

att etc gaa 
lie Leu Glu 
285 



aca gtt gtt tta 
Thr Val Val Leu 
65 

gee agg atg gaa 
Ala Arg Met Glu 
80 

gac aat ace gaa 
Asp Asn Thr Glu 



tgg gtg gaa teg 
Trp Val Glu Ser 
115 

gca ata gtc gac 
Ala lie Val Asp 
130 

gcg act ttc gca 
Ala Thr Phe Ala 
145 

gat att gtg ctt 
Asp lie Val Leu 
160 

ctt ctt ctt gga 
Leu Leu Leu Gly 



ctt gee act cac 
Leu Ala Thr His 
195 

gcg ttt ctt get 
Ala Phe Leu Ala 
210 

cga gca gaa tec 
Arg Ala Glu Ser 
225 

cct teg gtt acc 
Pro Ser Val Thr 
240 

cat gaa aaa gee 
His Glu Lys Ala 



tea ttt gag ctt 
Ser Phe Glu Leu 
275 

age ctg tea ctt 
Ser Leu Ser Leu 
290 



cct aaa 307 
Pro Lys 



gee cgc 3 55 
Ala Arg 
85 

gaa gtg 403 

Glu Val 

100 

ate get 451 
lie Ala 



ggt gtg 49 9 
Gly Val 



acg cca 547 
Thr Pro 



tac teg 595 
Tyr Ser 
165 

gtc gca 643 

Val Ala 

180 

cgt cat 691 
Arg His 



etc cgt 739 
Leu Arg 



aac gca 7 87 
Asn Ala 



cgc gtc 835 
Arg Val 
245 

gtg cga 8 83 

Val Arg 

260 

gat gca 931 
Asp Ala 



tta acc 979 
Leu Thr 
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cac gag acc agt tgg gga ggt gtg gaa aca gcc att gaa cgt cgc acc 1027 
His Ala Thr Ser Trp Gly Gly Val Glu Thr Ala lie Glu Arg Arg Thr 
295 300 305 

agg egg gat get gaa gtg gtg gca gaa gta ccg atg act ctt tgc cgc 107 5 
Arg Arg Asp Ala Glu Val Val Ala Glu Val Pro Met Thr Leu Cys Arg 
310 315 320 325 

gtt tec gta gga att gaa gac gtt gaa gat eta tgg gaa gac etc aac 1123 
Val Ser Val Gly lie Glu Asp Val Glu Asp Leu Trp Glu Asp Leu Asn 
330 335 340 

gcc tea ate gac aaa gtt ctg ggt tagaactcgt agecagtaac cag 117 0 

Ala Ser lie Asp Lys Val Leu Gly 
345 



<210> 196 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Asn Pro Pro lie Thr Leu Ser i 
1 5 



Ser Thr Tyr Val His Asp Ser Glu 
10 15 



Lys Ala Tyr Gly Arg Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala 
20 25 30 

Ala Met Gly Thr Leu Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly 
35 40 45 

Leu Ala Ala Ala Thr Ser lie Ala Asp Leu Val Pro Thr Gly Gly Thr 
50 55 60 

Val Val Leu Pro Lys Ala Ala Tyr Tyr Gly Val Thr Asn lie Phe Ala 
65 70 75 80 

Arg Met Glu Ala Arg Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp 
85 90 95 

Asn Thr Glu Glu Val lie Ala Ala Ala Gin Gly Ala Asp Val Val Trp 
100 105 110 

Val Glu Ser He Ala Asn Pro Thr Met Val Val Ala Asp He Pro Ala 
115 120 125 

He Val Asp Gly Val Arg Gly Leu Gly Val Leu Thr Val Val Asp Ala 
130 135 140 

Thr Phe Ala Thr Pro Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala Asp 
145 150 155 160 

He Val Leu Tyr Ser Ala Thr Lys Leu He Gly Gly His Ser Asp Leu 
165 170 175 

Leu Leu Gly Val Ala Val Cys Lys Ser Glu His His Ala Gin Phe Leu 
180 185 190 



Ala Thr His Arg His Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala 
195 200 205 
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Phe Leu Ala Leu 
210 

Ala Glu Ser Asn 
225 

Ser Val Thr Arg 



Glu Lys Ala Val 
260 

Phe Glu Leu Asp 
275 

Leu Ser Leu Leu 
290 

lie Glu Arg Arg 
305 

Met Thr Leu Cys 



Trp Glu Asp Leu 
340 



Arg Gly Leu Tyr 
215 

Ala Ala Glu Leu 
230 

Val Asn Tyr Pro 
245 

Arg Val Leu Pro 



Ala Thr Pro Glu 
280 

Thr His Ala Thr 
295 

Thr Arg Arg Asp 
310 

Arg Val Ser Val 
325 

Asn Ala Ser lie 



Ser Leu Ala Val 
220 

Ser Arg Arg Leu 
235 

Gly Leu Pro Asp 
250 

Ser Gly Cys Gly 
265 

Arg Thr Asp Glu 



Ser Trp Gly Gly 
300 

Ala Glu Val Val 
315 

Gly lie Glu Asp 
330 

Asp Lys Val Leu 
345 



Arg Leu Asp Arg 



Asn Ala His Pro 
240 

Asp Pro Gin His 
255 

Asn Met Leu Ser 
270 

lie Leu Glu Ser 
285 

Val Glu Thr Ala 



Ala Glu Val Pro 
320 

Val Glu Asp Leu 
335 

Gly 



<210> 197 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . , (838) 

<223> RXS03159 

<400> 197 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 60 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 115 

Leu Ser Phe Asp Pro 



1 5 

aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 

Asn Thr Gin Gly Phe Ser Thr Ala Ser He His Ala Gly Tyr Glu Pro 

10 15 20 

gac gac tac tac ggt teg att aac acc cca ate tat gee tec acc acc 

Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He Tyr Ala Ser Thr Thr 

25 30 35 

ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 

Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 
Arg Val Gly Asn Pro Thr He Val Ala Leu Glu Gin Thr Val Ala Ala 
55 60 65 



163 



211 



259 



307 
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ctc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc atg get gca 355 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 



70 



75 80 85 



gaa acc cca acc aac cca gca ctt ggc ate acc gac ate gaa gca gta 
Glu Thr Pro Thr Asn Pro Ala Leu Gly He Thr Asp He Glu Ala Val 

155 160 165 



150 



tgt tea tgc agg gcg gca teg gac cga tec cat cag ttt teg atg cat 
Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His Gin Phe Ser Met His 
230 235 240 245 

acc tgaccgcccg tggcctcaag acc 
Thr 



403 



acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat cac ate gtc 
Thr Asp He Leu Phe Arg He He Leu Lys Pro Gly Asp His He Val 
90 95 100 

etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu lie Asp Thr Val 
105 HO H5 

ttc acc gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 
Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag ctg ate tgg gtg 547 
Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr Lys Leu He Trp Val 
135 140 145 



451 



499 



595 



643 



gca aag etc acc gaa ggc acc aac gee aag ttg gtt gtt gac aac acc 
Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu Val Val Asp Asn Thr 
170 175 180 

ttg gca tec cca tac ctg cag cag cca eta aaa etc ggc gca cac gca 
Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys Leu Gly Ala His Ala 
185 190 195 

agt cct tgc act cca cca cca agt aca teg aag gac act ccg acg ttg 
Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys Asp Thr Pro Thr Leu 
200 205 210 

ttg gcg gee ttg tgg gta cca acg acc agg aaa tgg acg aag aac tgc 787 
Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys Trp Thr Lys Asn Cys 
215 220 225 



691 



739 



835 



861 



<210> 198 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser He His 
15 10 15 

Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He 
20 25 30 
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Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr He Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 

Ser Gly Met Ala Ala Thr Asp He Leu Phe Arg He He Leu Lys Pro 
85 90 95 

Gly Asp His He Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 
100 105 HO 

Leu He Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr 
130 135 140 

Lys Leu He Trp Val Glu Thr Pro Thr Asn Pro Ala Leu Gly He Thr 
145 150 155 160 

Asp He Glu Ala Val Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu 
165 170 175 

Val Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys 
180 185 190 

Leu Gly Ala His Ala Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys 
195 200 205 

Asp Thr Pro Thr Leu Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys 
210 215 220 

Trp Thr Lys Asn Cys Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His 
225 230 235 240 

Gin Phe Ser Met His Thr 
245 



<210> 199 
<211> 703 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> FRXA02768 

<400> 199 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 6 0 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 11 

Leu Ser Phe Asp Pro 
1 5 
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aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 
Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His Ala Gly Tyr Glu Pro 
10 15 20 



163 



gac gac tac tac ggt teg att aac acc cca ate tat gec tec acc acc 211 
Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He Tyr Ala Ser Thr Thr 
25 30 35 



ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 
Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 
Arg Val Gly Asn Pro Thr He Val Ala Leu Glu Gin Thr Val Ala Ala 



55 



60 65 



70 



gga aac ccc aac caa ccc age act ttg gca tta ccc gac ate gaa gca 
Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu Pro Asp He Glu Ala 
150 155 160 165 

gtn tgc aaa act tea ccc gaa agg cac caa ccc caa get tgt tgt ttg 
Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro Gin Ala Cys Cys Leu 
170 175 180 

aca aca cct teg cat tec cca tac ctg cag can cca ctt aaa ant tnn 
Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa Pro Leu Lys Xaa Xaa 
185 190 195 

gng cac acg cag 
Xaa His Thr Gin 
200 



259 



307 



etc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc atg get gca 3 55 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 

75 80 85 



403 



acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat cac ate gtc 
Thr Asp He Leu Phe Arg He He Leu Lys Pro Gly Asp His He Val 
90 95 100 

etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu He Asp Thr Val 
105 HO H5 

ttc acc gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 
Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag get gat ctt ggt 547 
Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr Lys Ala Asp Leu Gly 
135 140 145 



451 



499 



595 



643 



691 



703 



<210> 200 
<211> 201 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser He His 
15 10 15 
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Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He 
20 25 30 

Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr He Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 

Ser Gly Met Ala Ala Thr Asp He Leu Phe Arg He He Leu Lys Pro 
85 90 95 

Gly Asp His He Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 
100 105 HO 

Leu He Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr 
130 135 140 

Lys Ala Asp Leu Gly Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu 
145 150 155 160 

Pro Asp He Glu Ala Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro 
165 170 175 

Gin Ala Cys Cys Leu Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa 
180 185 190 

Pro Leu Lys Xaa Xaa Xaa His Thr Gin 
195 200 



<210> 201 
<211> 1113 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1090) 

<223> RXA00216 

<400> 201 

gtgttgctcg cggccaggca gcagtgctgt acctgcctga cgcggatggt gacatcgttc 60 



10 15 



ttg 


ggc 


get 


tat 


ggt 


Leu 


Gly Ala 


Tyr 


Gly 


1 








5 


gcc 


gcc 


gac 


att 


att 


Ala 


Ala 


Asp 


He 


He 








20 




cag 


ctt 


ccg 


gcg 


cga 


Gin 


Leu 


Pro 


Ala 


Arg 



163 
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25 30 35 

ggt ttg ggt get gat ctg ate ggt cga acc gtc ggt ctg ctg gac atg 259 
Gly Leu Gly Ala Asp Leu lie Gly Arg Thr Val Gly Leu Leu Asp Met 
40 45 50 

ate aac gtt gat cgc ggg gec cga tct tgg gtg atg age aca cgc ccc 3 07 
lie Asn Val Asp Arg Gly Ala Arg Ser Trp Val Met Ser Thr Arg Pro 
55 60 65 

age aga ttg acg cac ctg acc ggc gat ttc ctt gac atg gat ttg gat 3 55 
Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu Asp Met Asp Leu Asp 
70 75 80 85 

gcg tgc gag gaa acc tgg gga acg ggc gtc gac aag eta aaa ate caa 403 
Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp Lys Leu Lys He Gin 
90 95 100 

gtt get ggt ccc tgg act tta ggt gcg cgc att gag ttg gee aat ggc 451 
Val Ala. Gly Pro Trp Thr Leu Gly Ala Arg lie Glu Leu Ala Asn Gly 
105 110 115 

cat cgc gtt ttg tct gat cgc ggt gcg atg cgt gat etc acg cag gcg 499 
His Arg Val Leu Ser Asp Arg Gly Ala Met Arg Asp Leu Thr Gin Ala 
120 125 130 

ctg ate gee ggc ate gat gcg cat gca cgc aag gtt get ggg cga ttt 547 
Leu He Ala Gly lie Asp Ala His Ala Arg Lys Val Ala Gly Arg Phe 
135 140 145 

cgc gee gaa gtg cag gtg caa att gat gag ccg gag ctg aaa teg ctt 59 5 
Arg Ala Glu Val Gin Val Gin He Asp Glu Pro Glu Leu Lys Ser Leu 
150 155 160 165 

ate gac ggc tec etc cct ggc act tec acc ttt gac att att cct gcg 643 
He Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe Asp He He Pro Ala 
170 175 180 

gtg aat gtc get gat gee agt gaa cgt ttg cag cag gtc ttt age teg 691 
Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin Gin Val Phe Ser Ser 
185 190 195 

att gag ggg ccg aca tat etc aac etc acc ggc cag att cct act tgg 73 9 
He Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly Gin He Pro Thr Trp 
200 205 210 

gat gtg get egg ggt gcg ggc gec gat act gtg cag att tec atg gat 787 
Asp Val Ala Arg Gly Ala Gly Ala Asp Thr Val Gin He Ser Met Asp 
215 220 225 

caa gtc cgt gga aat gaa cat ttg gat ggt ttt ggt gaa acc ate acc 83 5 
Gin Val Arg Gly Asn Glu His Leu Asp Gly Phe Gly Glu Thr He Thr 
230 235 240 245 

agt gga att cgt ctt ggt ttg ggc att acg aca gga aaa gat gtc gta 883 
Ser Gly He Arg Leu Gly Leu Gly He Thr Thr Gly Lys Asp Val Val 
250 255 260 

gat gaa ctg etc gag cga ccg egg caa aag gec gtt gag gta gca cgc 931 
Asp Glu Leu Leu Glu Arg Pro Arg Gin Lys Ala Val Glu Val Ala Arg 
265 270 275 
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ttt ttt gat cgt tta ggt gtg ggc cga aac tat etc gtg gat get gtt 97 9 
Phe Phe Asp Arg Leu Gly Val Gly Arg Asn Tyr Leu Val Asp Ala Val 
280 285 290 

gat att cat ccg ggt gag gat ttg gtg cag ggg acc ate acc gag gec 1027 
Asp He His Pro Gly Glu Asp Leu Val Gin Gly Thr He Thr Glu Ala 
295 300 305 

gcg cag get tat cgc atg gec egg gtg atg teg gag atg ttg teg aag 1075 
Ala Gin Ala Tyr Arg Met Ala Arg Val Met Ser Glu Met Leu Ser Lys 
310 315 320 325 

gat tea tgc gac ctt taaggcttta ccggcgctgg gtg 1113 
Asp Ser Cys Asp Leu 
330 



<210> 202 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Leu Gly Ala Tyr Gly Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu 
15 10 15 

Ala Ala Asp He He Gin Gly Glu Thr Gly Asp Leu Leu His He Pro 
20 25 30 

Gin Leu Pro Ala Arg Gly Leu Gly Ala Asp Leu He Gly Arg Thr Val 
35 40 45 

Gly Leu Leu Asp Met He Asn Val Asp Arg Gly Ala Arg Ser Trp Val 
50 55 60 

Met Ser Thr Arg Pro Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu 
65 70 75 80 

Asp Met Asp Leu Asp Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp 
85 90 95 

Lys Leu Lys He Gin Val Ala Gly Pro Trp Thr Leu Gly Ala Arg He 
100 105 110 

Glu Leu Ala Asn Gly His Arg Val Leu Ser Asp Arg Gly Ala Met Arg 
115 120 125 

Asp Leu Thr Gin Ala Leu He Ala Gly He Asp Ala His Ala Arg Lys 
130 135 140 

Val Ala Gly Arg Phe Arg Ala Glu Val Gin Val Gin He Asp Glu Pro 
145 150 155 160 

Glu Leu Lys Ser Leu He Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe 
165 170 175 

Asp He He Pro Ala Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin 
180 185 190 



Gin Val Phe Ser Ser He Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly 
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195 

Gin lie Pro Thr 
210 

Gin lie Ser Met 
225 

Gly Glu Thr He 



Gly Lys Asp Val 
260 

Val Glu Val Ala 
275 

Leu Val Asp Ala 
290 

Thr He Thr Glu 
305 

Glu Met Leu Ser 



200 

Trp Asp Val Ala 
215 

Asp Gin Val Arg 
230 

Thr Ser Gly He 
245 

Val Asp Glu Leu 



Arg Phe Phe Asp 
280 

Val Asp He His 
295 

Ala Ala Gin Ala 
310 

Lys Asp Ser Cys 
325 



Arg Gly Ala Gly 
220 

Gly Asn Glu His 
235 

Arg Leu Gly Leu 
250 

Leu Glu Arg Pro 
265 

Arg Leu Gly Val 



Pro Gly Glu Asp 
300 

Tyr Arg Met Ala 
315 

Asp Leu 
330 



205 

Ala Asp Thr Val 



Leu Asp Gly Phe 
240 

Gly He Thr Thr 
255 

Arg Gin Lys Ala 
270 

Gly Arg Asn Tyr 
285 

Leu Val Gin Gly 



Arg Val Met Ser 
320 



<210> 203 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> RXN00402 

<400> 203 

act gac gaa aag gat gga aag cca gta ttg ccc tac ttc gtc act cca 48 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

gat get get tac cac gga ttg aag tac gca gac ctt ggt gca cca gec 96 
Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

ttc ggc etc aag gtt cgc gtt ggc ctt eta cgc gac acc ggc tec acc 144 
Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

etc tec gca ttc aac gca tgg get gca gtc cag ggc ate gac acc ctt 192 
Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly He Asp Thr Leu 
50 55 60 

tec ctg cgc ctg gag cgc cac aac gaa aac gec ate aag gtt gca gaa 2 40 
Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala He Lys Val Ala Glu 
65 70 75 80 



ttc etc aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg 2 88 
Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 
85 90 95 
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aag gat tec cct tgg tac gca acc aag gaa aag ctt ggc ctg aag tac 336 
Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 
100 105 110 

acc ggc tec gtt etc acc ttc gag ate aag ggc ggc aag gat gag get 3 84 
Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

tgg gca ttt ate gac gee ctg aag eta cac tec aac ctt gca aac ate 43 2 
Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
130 135 140 

ggc gat gtt cgc tec etc gtt gtt cac cca gca acc acc acc cat tea 480 
Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

cag tec gac gaa get ggc ctg gca cgc gcg ggc gtt acc cag tec acc 528 
Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 
165 170 175 

gtc cgc ctg tec gtt ggc ate gag acc att gat gat ate ate get gac 57 6 
Val Arg Leu Ser Val Gly lie Glu Thr lie Asp Asp lie lie Ala Asp 
180 185 190 

etc gaa ggc ggc ttt get gca ate tagctttaaa tagactcacc cca 623 
Leu Glu Gly Gly Phe Ala Ala lie 
195 200 



<210> 204 
<211> 200 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 204 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 
85 90 95 

Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 
100 105 110 

Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 



Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
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130 135 140 

Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 
165 170 175 

Val Arg Leu Ser Val Gly He Glu Thr He Asp Asp He He Ala Asp 
180 185 190 

Leu Glu Gly Gly Phe Ala Ala He 
195 200 



<210> 205 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (576) 

<223> FRXA00402 

<400> 205 

gta ttg ccc tac ttc gtc act cca gat get get tac cac gga ttg aag 48 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 



tac gca gac ctt ggt gca cca gec ttc ggc etc aag gtt cgc gtt ggc 
Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 
20 25 30 

ctt eta cgc gac ace ggc tec ace etc tec gca ttc aac gca tgg get 
Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

gca gtc cag ggc ate gac ace ctt tec ctg cgc ctg gag cgc cac aac 
Ala Val Gin Gly He Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

gaa aac gee ate aag gtt gca gaa ttc etc aac aac cac gag aag gtg 
Glu Asn Ala He Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

gaa aag gtt aac ttc gca ggc ctg aag gat tec cct tgg tac gca ace 
Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 

aag gaa aag ctt ggc ctg aag tac ace ggc tec gtt etc ace ttc gag 
Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 HO 

ate aag ggc ggc aag gat gag get tgg gca ttt ate gac gec ctg aag 
He Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
115 120 125 

eta cac tec aac ctt gca aac ate ggc gat gtt cgc tec etc gtt gtt 
Leu His Ser Asn Leu Ala Asn He Gly Asp Val Arg Ser Leu Val Val 
130 135 140 



96 



144 



192 



240 



288 



336 



384 



432 
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cac cca gca acc acc acc cat tea cag 
His Pro Ala Thr Thr Thr His Ser Gin 
145 150 

cgc gcg ggc gtt acc cag tec acc gtc 
Arg Ala Gly Val Thr Gin Ser Thr Val 
165 

acc att gat gat ate ate get gac etc 
Thr He Asp Asp He He Ala Asp Leu 
180 185 

tagctttaaa tagactcacc cca 



tec gac gaa get ggc ctg gca 480 
Ser Asp Glu Ala Gly Leu Ala 
155 160 

cgc ctg tec gtt ggc ate gag 52 8 
Arg Leu Ser Val Gly He Glu 
170 175 

gaa ggc ggc ttt get gca ate 576 
Glu Gly Gly Phe Ala Ala He 
190 

599 



<210> 206 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 I 5 

Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 
20 25 30 

Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

Ala Val Gin Gly He Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

Glu Asn Ala He Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 

Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 HO 

He Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe He Asp Ala Leu Lys 
115 120 125 

Leu His Ser Asn Leu Ala Asn He Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 ' 160 

Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly He Glu 
165 170 175 



Thr He Asp Asp He He Ala Asp Leu Glu Gly Gly Phe Ala Ala He 
180 185 190 
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<210> 207 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXA00405 



<400> 207 

agaataaatt tataccacac 
ggagaagaat ttcctaataa 



agtctattgc aatagaccaa 
aaactcttaa ggacctccaa 



gctgttcagt agggtgcatg 60 

atg cca aag tac gac 115 
Met Pro Lys Tyr Asp 
1 5 



aat tec aat get gac cag tgg ggc ttt gaa acc cgc tec att cac gca 163 
Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr Arg Ser lie His Ala 
10 15 20 



ggc cag tea gta gac gca cag acc age gca cga aac ctt ccg ate tac 211 
Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg Asn Leu Pro lie Tyr 
25 30 35 



caa tec acc get ttc gtg ttc gac tec get gag cac gee aag cag cgt 2 59 
Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu His Ala Lys Gin Arg 
40 45 50 



ttc gca ctt gag gat eta ggc cct gtt tac tec cgc etc acc aac cca 3 07 
Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser Arg Leu Thr Asn Pro 
55 60 65 



acc gtt gag get ttg gaa aac cgc ate get tec etc gaa ggt ggc gtc 3 55 
Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser Leu Glu Gly Gly Val 
70 75 80 85 



cac get gta gcg ttc tec tec gga cag gee gca acc acc aac gee att 403 
His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala Thr Thr Asn Ala lie 
90 95 100 



ttg aac ctg gca gga gcg ggc gac cac ate gtc acc tec cca cgc etc 451 
Leu Asn Leu Ala Gly Ala Gly Asp His lie Val Thr Ser Pro Arg Leu 
105 110 115 



tac ggt ggc acc gag act eta ttc ctt ate act ctt aac cgc ctg ggt 499 
Tyr Gly Gly Thr Glu Thr Leu Phe Leu lie Thr Leu Asn Arg Leu Gly 
120 125 130 



ate gat gtt tec ttc gtg gaa aac ccc gac gac cct gag tec tgg cag 547 
lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp Pro Glu Ser Trp Gin 
135 140 145 



gca gee gtt cag cca aac acc aaa gca ttc ttc ggc gag act ttc gec 595 
Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe Gly Glu Thr Phe Ala 
150 155 160 165 



aac cca cag gca gac gtc 
Asn Pro Gin Ala Asp Val 
170 



613 
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<210> 208 
<211> 171 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 208 

Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
15 10 15 

Arg Ser He His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 
20 25 30 

Asn Leu Pro He Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 
35 40 45 

His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
50 55 60 

Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg He Ala Ser 
65 70 75 80 

Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 
85 90 95 

Thr Thr Asn Ala He Leu Asn Leu Ala Gly Ala Gly Asp His He Val 
100 105 HO 

Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu Phe Leu He Thr 
115 120 125 

Leu Asn Arg Leu Gly He Asp Val Ser Phe Val Glu Asn Pro Asp Asp 
130 135 140 

Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
145 150 155 160 

Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val 
165 170 



<210> 209 
<211> 551 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) - . (528) 
<223> RXA02197 

<400> 209 

gcc gaa cgc atg cgc ttt age ttc cca cgc cag cag cgc ggc agg ttc 

Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
15 10 15 

ttg tgc ate gcg gat ttc att cgc cca cgc gag caa get gtc aag gac 
Leu Cys He Ala Asp Phe He Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 
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ggc caa gtg gac gtc atg cca ttc cag ctg gtc acc atg ggt aat cct 
Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

att get gat ttc gec aac gag ttg ttc gca gec aat gaa tac cgc gag 
He Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

tac ttg gaa gtt cac ggc ate ggc gtg cag etc acc gaa gca ttg gee 
Tyr Leu Glu Val His Gly He Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 

gag tac tgg cac tec cga gtg cgc age gaa etc aag ctg aac gac ggt 
Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 
85 90 95 

gga tct gtc get gat ttt gat cca gaa gac aag acc aag ttc ttc gac 
Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 HO 

ctg gat tac cgc ggc gec cgc ttc tec ttt ggt tac ggt tct tgc cct 
Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

gat ctg gaa gac cgc gca aag ctg gtg gaa ttg etc gag cca ggc cgt 
Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 



145 



aca gac gcg ttt gtg etc tac cac cca gag gca aag tac ttt aac gtc 
Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 



144 



192 



240 



288 



336 



384 



432 



ate ggc gtg gag ttg tec gag gaa etc cag ctg cac cca gag cag tee 4S0 
lie Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 

150 155 160 



528 



taacaccttt gagagggaaa act 551 



<210> 210 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
15 10 15 

Leu Cys He Ala Asp Phe He Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 

Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

He Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

Tyr Leu Glu Val His Gly He Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 



Glu Tyr Trp His Ser Arg Val 



Arg Ser Glu Leu Lys Leu Asn Asp Gly 
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85 90 95 

Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 110 

Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

lie Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 
145 150 155 160 

Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 



<210> 211 
<211> 2599 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (2599) 
<223> RXN02198 

<400> 211 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gec cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 
10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gec atg ggc acc cag etc 211 
Leu Ala Asn His Val Leu lie Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 2 59 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 3 07 
Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 
55 60 65 

cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 355 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 



ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 
90 95 100 



403 
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tgc cgt gag ctt gcc tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 HO 115 



gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 



gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 

155 160 165 



150 



499 



tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 



595 



643 



ggt ggt ggc gat gcc ttt ttg att gag act get cag gac ttg ctt cag 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 
170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gcc atg get gaa ctt gat 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 
185 190 195 

aca ttc ttg ccc att att tgc cac gtc ace gta gag acc ace ggc acc 
Thr Phe Leu Pro He He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gcc gcg ttg aca gcg ctg cag cca 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gcc acc ggc cca gat gag 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gcc gat att cct gtg 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 
250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 979 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 1027 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 1075 
Pro Glu His He Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 1123 
Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala Gly Pro Val Glu Gin 
330 335 340 



691 



739 



787 



835 



883 



931 



BGI-121CP 



-293- 



gcc tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 12 67 
Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gee aag cag caa acc cgc gat ggt 1315 
Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 
Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 
410 415 420 



1363 



gec gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 1411 

Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 
425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 

Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 



1459 



1507 



gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 

Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 
470 475 480 485 



1603 



cag cac ggt gcg gec gtg gtt gcg ctg acc att gat gag gaa ggc cag 
Gin His Gly Ala Ala Val Val Ala Leu Thr He Asp Glu Glu Gly Gin 
490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 1651 
Ala Arg Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 
505 510 515 



1699 



gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 1747 
Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 



1795 



ggc att gaa acc ate gaa gec ate cgc gag ctg aag aag etc tac cca 
Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
Glu He His Thr Thr Leu Gly Leu Ser Asn lie Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 1891 



1843 
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Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys lie 

585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 193 9 

Glu Ala Gly Leu Asp Ser Ala lie Ala His Ser Ser Lys lie Leu Pro 

600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 1987 

Met Asn Arg lie Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 

615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 2 03 5 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gec gat gec aag gat get cgc get gaa 2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 

650 655 660 

cag ctg gec get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg lie lie 

665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 

680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 2227 

Glu Lys Ser Pro lie Ala lie lie Asn Glu Asp Leu Leu Asn Gly Met 

695 700 705 

aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gec tat ttg gaa 2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 

730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 2 371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 

745 750 755 

ggc aag ggc aaa ate gtc gtg gee acc gtc aag ggt gac gtg cac gat 2 419 

Gly Lys Gly Lys lie Val Val Ala Thr Val Lys Gly Asp Val His Asp 

760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 2467 

lie Gly Lys Asn Leu Val Asp lie lie Leu Ser Asn Asn Gly Tyr Asp 

775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gee atg ttg gaa gca 2515 

Val Val Asn Leu Gly lie Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 2563 

Ala Glu Glu His Lys Ala Asp Val lie Gly Met Ser Gly Leu Leu Val 

810 815 820 

aag tec acc gtg gtg atg aag caa acc ate age gac 2599 

Lys Ser Thr Val Val Met Lys Gin Thr lie Ser Asp 
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825 830 



<210> 212 
<211> 833 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu lie Gly Asp Gly Ala 
20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin lie His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp lie Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly lie lie Asp Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala 
165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 
180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro lie lie Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly lie Asp Met lie Gly Leu Asn Cys Ala 
225 230 235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 
245 250 255 

Ala Asp lie Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 
260 265 270 



Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
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275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His lie Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala 
325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 
340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser 
355 360 365 

Met He Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin 
385 390 395 400 

Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 
405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 
420 425 430 

Thr Ser Ser Thr Leu Pro He Met He Asp Ser Thr Glu Pro Glu Val 
435 440 445 

He Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser He Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr He 
485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg He Ala 
500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 
565 570 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 
580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 
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Ser Lys lie Leu Pro Met Asn Arg lie Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 
645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 
660 665 670 

Ala Gin Arg lie lie Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro lie Ala lie lie Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 
725 730 735 

Val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly 
740 745 750 

Ser Ala Gin Ala Glu Gly Lys Gly Lys lie Val Val Ala Thr Val Lys 
755 760 765 

Gly Asp Val His Asp lie Gly Lys Asn Leu Val Asp lie lie Leu Ser 
770 775 780 

Asn Asn Gly Tyr Asp Val Val Asn Leu Gly lie Lys Gin Pro Leu Ser 
785 790 795 800 

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp Val lie Gly Met 
805 810 815 

Ser Gly Leu Leu Val Lys Ser Thr Val Val Met Lys Gin Thr lie Ser 
820 825 830 

Asp 



<210> 213 
<211> 2578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2578) 
<223> FRXA02198 

<400> 213 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 



agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 
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Met Ser Thr Ser Val 
1 5 

act tea cca gee cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 
10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gee atg ggc ace cag etc 211 
Leu Ala Asn His Val Leu lie Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 307 
Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 
55 60 65 

cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 3 55 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 

ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 403 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 
90 95 100 

tgc cgt gag ctt gec tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 110 115 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 499 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 547 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 

gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 5 95 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly lie He Asp 
150 155 160 165 

gg"t ggt ggc gat gee ttt ttg att gag act get cag gac ttg ctt cag 643 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 
170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gec atg get gaa ctt gat 691 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 
185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag acc acc ggc acc 73 9 
Thr Phe Leu Pro lie He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gec gcg ttg aca gcg ctg cag cca 7 87 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gec acc ggc cca gat gag 83 5 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
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230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gee gat att cct gtg 883 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp lie Pro Val 
250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 97 9 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 1027 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 1075 
Pro Glu His lie Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 1123 
Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala Gly Pro Val Glu Gin 
330 335 340 

gec tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser Met lie Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 12 67 
Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gee aag cag caa acc cgc gat ggt 1315 
Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 13 63 
Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 
410 415 420 

gec gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 1411 
Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 
425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 1459 
Pro lie Met lie Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 1507 
Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 15 55 
Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 
470 475 480 485 
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cag cac ggt gcg gcc gtg gtt gcg ctg acc att gat gag gaa ggc cag 16 03 

Gin His Gly Ala Ala Val Val Ala Leu Thr lie Asp Glu Glu Gly Gin 
490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 1651 

Ala Arg Thr Ala Glu His Lys Val Arg lie Ala Lys Arg Leu lie Asp 
505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 1699 

Asp lie Thr Gly Ser Tyr Gly Leu Asp lie Lys Asp lie Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 1747 

Cys Leu Thr Phe Pro lie Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gcc ate cgc gag ctg aag aag etc tac cca 1795 

Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 

550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 1843 

Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 
585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 1939 

Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 19 87 

Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 203 5 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gcc gat gcc aag gat get cgc get gaa 2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 
650 655 660 

cag ctg gcc get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg lie He 
665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 2179 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 

aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

710 715 720 725 
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gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gec tat ttg gaa 2323 
Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 
730 735 740 



aag tec acc gtg gtg 
Lys Ser Thr Val Val 
825 



<210> 214 
<211> 826 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu He Gly Asp Gly Ala 
20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp He Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 HO 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 



2419 



2467 



ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 2371 
Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 
745 750 755 

ggc aag ggc aaa ate gtc gtg gec acc gtc aag ggt gac gtg cac gat 
Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
He Gly Lys Asn Leu Val Asp He He Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gec atg ttg gaa gca 2515 

Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 2563 
Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 
810 815 820 



2578 



Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 
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Gly His Ala Pro 
145 

Leu Gly lie lie 



Gin Asp Leu Leu 
180 

Met Ala Glu Leu 
195 

Glu Thr Thr Gly 
210 

Thr Ala Leu Gin 
225 

Thr Gly Pro Asp 



Ala Asp lie Pro 
260 

Gly Lys Asn Gly 
275 

Ala Leu Ala Gly 

290 

Cys Cys Gly Thr 
305 

Val Gly Val Pro 



Gly Pro Val Glu 
340 

Ala Ser Leu Tyr 
355 

Met lie Gly Glu 
370 

Ala Met Leu Ser 
385 

Gin Thr Arg Asp 



Gly Arg Asp Gly 
420 

Thr Ser Ser Thr 
435 

lie Arg Thr Gly 
450 



Tyr Ala Asp Leu 
150 

Asp Gly Gly Gly 
165 

Gin Val Lys Ala 



Asp Thr Phe Leu 
200 

Thr Met Leu Met 
215 

Pro Leu Gly lie 
230 

Glu Met Ser Glu 
245 

Val Ser Val Met 



Ala Glu Tyr Pro 
280 

Phe Val Ser Glu 
295 

Thr Pro Glu His 
310 

Glu Gin Glu Thr 
325 

Gin Ala Ser Arg 



Thr Ser Val Pro 
360 

Arg Thr Asn Ser 
375 

Gly Asp Trp Glu 
390 

Gly Ala His Met 
405 

Thr Ala Asp Met 



Leu Pro lie Met 
440 

Leu Glu His Leu 
455 



Arg Gly His Tyr 
155 

Asp Ala Phe Leu 
170 

Ala Val His Gly 
185 

Pro lie lie Cys 



Gly Ser Glu lie 
220 

Asp Met lie Gly 
235 

His Leu Arg Tyr 
250 

Pro Asn Ala Gly 
265 

Leu Glu Ala Glu 



Tyr Gly Leu Ser 
300 

lie Arg Ala Val 
315 

Ser Thr Leu Thr 
330 

Glu Val Glu Lys 
345 

Leu Ser Gin Glu 



Asn Gly Ser Lys 
380 

Lys Cys Val Asp 
395 

Leu Asp Leu Cys 
410 

Ala Thr Leu Ala 
425 

lie Asp Ser Thr 



Gly Gly Arg Ser 
460 



Lys Glu Ala Ala 
160 

He Glu Thr Ala 
175 

Val Gin Asp Ala 
190 

His Val Thr Val 
205 

Gly Ala Ala Leu 



Leu Asn Cys Ala 
240 

Leu Ser Lys His 
255 

Leu Pro Val Leu 
270 

Asp Leu Ala Gin 
285 

Met Val Gly Gly 



Arg Asp Ala Val 
320 

Lys He Pro Ala 
335 

Glu Asp Ser Val 
350 

Thr Gly He Ser 
365 

Ala Phe Arg Glu 



He Ala Lys Gin 
400 

Val Asp Tyr Val 
415 

Ala Leu Leu Ala 
430 

Glu Pro Glu Val 
445 

He Val Asn Ser 
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Val Asn Phe Glu 
465 

Met Lys Leu Val 



Asp Glu Glu Gly 
500 

Lys Arg Leu lie 
515 

Asp lie Val Val 
530 

Glu Thr Arg Arg 
545 

Lys Lys Leu Tyr 



Ser Phe Gly Leu 
580 

Leu Asn Glu Cys 
595 

Ser Lys lie Leu 
610 

Ala Leu Asp Met 
625 

Gin Glu Phe Met 



Asp Ala Arg Ala 
660 

Ala Gin Arg lie 
675 

Glu Ala Gly Met 
690 

Leu Leu Asn Gly 
705 

Met Gin Leu Pro 



Val Ala Tyr Leu 
740 

Ser Ala Gin Ala 
755 

Gly Asp Val His 
770 

Asn Asn Gly Tyr 



Asp Gly Asp Gly 
470 

Lys Gin His Gly 
485 

Gin Ala Arg Thr 



Asp Asp lie Thr 
520 

Asp Cys Leu Thr 
535 

Asp Gly He Glu 
550 

Pro Glu He His 
565 

Asn Pro Ala Ala 



He Glu Ala Gly 
600 



Pro Met Asn Arg 
615 

Val Tyr Asp Arg 
630 

Gin Leu Phe Glu 
645 

Glu Gin Leu Ala 



lie Asp Gly Asp 
680 

Lys Glu Lys Ser 
695 

Met Lys Thr Val 
710 

Phe Val Leu Gin 
725 

Glu Pro Phe Met 



Glu Gly Lys Gly 
760 

Asp He Gly Lys 
775 

Asp Val Val Asn 



Pro Glu Ser Arg 
475 

Ala Ala Val Val 
490 

Ala Glu His Lys 
505 

Gly Ser Tyr Gly 



Phe Pro He Ser 
540 

Thr He Glu Ala 
555 

Thr Thr Leu Gly 
570 

Arg Gin Val Leu 
585 

Leu Asp Ser Ala 



He Asp Asp Arg 
620 

Arg Thr Glu Asp 
635 

Gly Val Ser Ala 
650 

Ala Met Pro Leu 
665 

Lys Asn Gly Leu 



Pro He Ala He 
700 

Gly Glu Leu Phe 
715 

Ser Ala Glu Thr 
730 

Glu Glu Glu Ala 
745 

Lys He Val Val 



Asn Leu Val Asp 
780 

Leu Gly He Lys 



Tyr Gin Arg He 
480 

Ala Leu Thr He 
495 

Val Arg He Ala 
510 

Leu Asp He Lys 
525 

Thr Gly Gin Glu 



He Arg Glu Leu 
560 

Leu Ser Asn He 
575 

Asn Ser Val Phe 
590 

lie Ala His Ser 
605 

Gin Arg Glu Val 



Tyr Asp Pro Leu 
640 

Ala Asp Ala Lys 
655 

Phe Glu Arg Leu 
670 

Glu Asp Asp Leu 
685 

He Asn Glu Asp 



Gly Ser Gly Gin 
720 

Met Lys Thr Ala 
735 

Glu Ala Thr Gly 
750 

Ala Thr Val Lys 
765 

He He Leu Ser 



Gin Pro Leu Ser 
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785 

Ala Met Leu Glu 

Ser Gly Leu Leu 
820 



790 

Ala Ala Glu Glu 
805 

Val Lys Ser Thr 



795 

His Lys Ala Asp 
810 

Val Val 
825 



800 

Val lie Gly Met 
815 



<210> 215 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXN03074 



<400> 215 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 6 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 1 

Met Thr Gin Ser Ala 
1 5 



cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 1S3 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 
10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gec aca gaa 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gee etc 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 3 55 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 

75 80 85 



70 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 



a 



ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 



211 



259 



307 



403 



_tt cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 451 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 HO H5 



499 



547 
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gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly lie lie Val Thr Glu Ala Pro lie Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 216 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Thr Gin Ser Ala Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp 
15 10 15 

lie lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly lie He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val lie Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 

Glu Ala Pro He Lys Gin 
165 



<210> 217 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> FRXA02906 



<400> 217 
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tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 6 0 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 163 

Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gee etc 259 
Phe His Gly lie He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 307 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 3 55 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 

att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gec 451 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 49 9 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 218 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 



He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
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20 



25 30 



Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val He Gly Thr Met Thr 
100 105 HO 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 



Glu Ala Pro He Lys Gin 
165 



<210> 219 
<211> 1557 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (1534) 

<223> RXN00132 



<400> 219 

aacagcttca atcaattcgg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 6 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 1 

Met Ala Gin Val Met 
1 5 



gac ttc aag gtt gcc gat ctt tea eta gca gag gca gga cgt cac cag 163 
Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu Ala Gly Arg His Gin 
10 15 20 



att cgt ctt gca gag tat gag atg cca ggt etc atg cag ttg cgc aag 
lie Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Arg Lys 
25 30 35 

gaa ttc gca gac gag cag cct ttg aag ggc gcc cga att get ggt tct 
Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala Arg He Ala Gly Ser 
40 45 50 

ate cac atg acg gtc cag acc gcc gtg ctt att gag acc etc act get 
He His Met Thr Val Gin Thr Ala Val Leu He Glu Thr Leu Thr Ala 



211 



259 



307 
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55 60 65 

ttg ggc get gag gtt cgt tgg get tec tgc aac att ttc tec ace cag 3 55 

Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn lie Phe Ser Thr Gin 

70 75 80 85 

gat gag get gca gcg get ate gtt gtc ggc tec ggc ace gtc gaa gag 403 

Asp Glu Ala Ala Ala Ala lie Val Val Gly Ser Gly Thr Val Glu Glu 

90 95 100 

cca get ggt gtt cca gta ttc gcg tgg aag ggt gag tea ctg gag gag 451 

Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser L^U GlU GlU 

105 110 115 

tac tgg tgg tgc ate aac cag ate ttc age tgg ggc gat gag ctg cca 499 

Tyr Trp Trp Cys lie Asn Gin lie Phe Ser Trp Gly Asp Glu Leu Pro 

120 125 130 

aac atg ate etc gac gac ggc ggt gac gee acc atg get gtt att cgc 547 

Asn Met lie Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val lie Arg 

135 140 145 

ggt cgc gaa tac gag cag get ggt ctg gtt cca cca gca gag gee aac 59 5 

Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro Pro Ala Glu Ala Asn 

150 155 160 165 

gat tec gat gag tac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 643 

Asp Ser Asp Glu Tyr lie Ala Phe Leu Gly Met Leu Arg Glu Val Leu 

170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gee gtt aag ggt 691 

Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala Glu Ala Val Lys Gly 

185 190 195 

gtc acc gag gaa acc acc acc ggt gtg cac cgc ctg tac cac ttc get 73 9 

Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 

200 205 210 

gaa gaa ggc gtg ctg cct ttc cca gcg atg aac gtc aac gac get gtc 787 

Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 

215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 83 5 

Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu lie 

230 235 240 245 

gac ggc ate aac cgc gec act gac atg etc atg ggc ggc aag aac gtg 8 83 

Asp Gly He Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 

250 255 260 

ctt gtc tgc ggt tac ggc gat gtc ggc aag ggc tgc get gag get ttc 931 

Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly Cys Ala Glu Ala Phe 

265 270 275 

gac ggc cag ggc get cgc gtc aag gtc acc gaa get gac cca ate aac 979 

Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu Ala Asp Pro He Asn 

280 285 290 

get ctt cag get ctg atg gat ggc tac tct gtg gtc acc gtt gat gag 1027 

Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val Val Thr Val Asp Glu 

295 300 305 
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gcc ate gag gac gec gac ate gtg ate ace gcg ace ggc aac aag gac 1075 

Ala lie Glu Asp Ala Asp lie Val lie Thr Ala Thr Gly Asn Lys Asp 

310 315 320 325 

ate att tec ttc gag cag atg etc aag atg aag gat cac get ctg ctg 1123 

lie lie Ser Phe Glu Gin Met Leu Lys Met Lys Asp His Ala Leu Leu 

330 335 340 

ggc aac ate ggt cac ttt gat aat gag ate gat atg cat tec ctg ttg 1171 

Gly Asn lie Gly His Phe Asp Asn Glu lie Asp Met His Ser Leu Leu 

345 350 355 

cac cgc gac gac gtc acc cgc acc acg ate aag cca cag gtc gac gag 1219 

His Arg Asp Asp Val Thr Arg Thr Thr lie Lys Pro Gin Val Asp Glu 

360 365 370 

ttc acc ttc tec acc ggt cgc tec ate ate gtc ctg tec gaa ggt cgc 1267 

Phe Thr Phe Ser Thr Gly Arg Ser lie He Val Leu Ser Glu Gly Arg 
375 380 385 

ctg ttg aac ctt ggc aac gec acc gga cac cca tea ttt gtc atg tec 1315 

Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro Ser Phe Val Met Ser 

390 395 400 405 

aac tct ttc gec gat cag acc att gcg cag ate gaa ctg ttc caa aac 13 63 

Asn Ser Phe Ala Asp Gin Thr He Ala Gin He Glu Leu Phe Gin Asn 

410 415 420 

gaa gga cag tac gag aac gag gtc tac cgt ctg cct aag gtt etc gac 1411 

Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu Pro Lys Val Leu Asp 

425 430 435 

gaa aag gtg gca cgc ate cac gtt gag get etc ggc ggt cag etc acc 1459 

Glu Lys Val Ala Arg lie His Val Glu Ala Leu Gly Gly Gin Leu Thr 

440 445 450 

gaa ctg acc aag gag cag get gag tac ate ggc gtt gac gtt gca ggc 1507 

Glu Leu Thr Lys Glu Gin Ala Glu Tyr He Gly Val Asp Val Ala Gly 
455 460 465 

cca ttc aag ccg gag cac tac cgc tac taatgattgt cagcattgag 1554 
Pro Phe Lys Pro Glu His Tyr Arg Tyr 
470 475 

gga 1557 



<210> 220 
<211> 478 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Met Ala Gin Val Met Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu 
15 10 15 

Ala Gly Arg His Gin He Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu 
20 25 30 

Met Gin Leu Arg Lys Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala 
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35 40 45 

Arg lie Ala Gly Ser He His Met Thr Val Gin Thr Ala Val Leu He 
50 55 60 

Glu Thr Leu Thr Ala Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn 
65 70 75 80 

He Phe Ser Thr Gin Asp Glu Ala Ala Ala Ala He Val Val Gly Ser 
85 90 95 

Gly Thr Val Glu Glu Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly 
100 105 HO 

Glu Ser Leu Glu Glu Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp 
115 120 125 

Gly Asp Glu Leu Pro Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr 
130 135 140 

Met Ala Val He Arg Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro 
145 150 155 160 

Pro Ala Glu Ala Asn Asp Ser Asp Glu Tyr He Ala Phe Leu Gly Met 
165 170 175 

Leu Arg Glu Val Leu Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala 
180 185 190 

Glu Ala Val Lys Gly Val Thr Glu Glu Thr Thr Thr Gly Val His Arg 
195 200 205 

Leu Tyr His Phe Ala Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn 
210 215 220 

Val Asn Asp Ala Val Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr 
225 230 235 240 

Arg His Ser Leu He Asp Gly He Asn Arg Ala Thr Asp Met Leu Met 
245 250 255 

Gly Gly Lys Asn Val Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly 
260 265 270 

Cys Ala Glu Ala Phe Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu 
275 280 285 

Ala Asp Pro He Asn Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val 
290 295 300 

Val Thr Val Asp Glu Ala He Glu Asp Ala Asp He Val He Thr Ala 
305 310 315 320 

Thr Gly Asn Lys Asp He He Ser Phe Glu Gin Met Leu Lys Met Lys 
325 330 335 

Asp His Ala Leu Leu Gly Asn He Gly His Phe Asp Asn Glu He Asp 
340 345 350 

Met His Ser Leu Leu His Arg Asp Asp Val Thr Arg Thr Thr He Lys 
355 360 365 
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Pro Gin Val Asp Glu 
370 

Leu Ser Glu Gly Arg 
385 

Ser Phe Val Met Ser 
405 

Glu Leu Phe Gin Asn 
420 

Pro Lys Val Leu Asp 
435 

Gly Gly Gin Leu Thr 
450 

Val Asp Val Ala Gly 
465 



Phe Thr Phe Ser Thr Gly 
375 

Leu Leu Asn Leu Gly Asn 
390 395 

Asn Ser Phe Ala Asp Gin 
410 

Glu Gly Gin Tyr Glu Asn 
425 

Glu Lys Val Ala Arg lie 
440 

Glu Leu Thr Lys Glu Gin 
455 

Pro Phe Lys Pro Glu His 
470 475 



Arg Ser lie lie Val 
380 

Ala Thr Gly His Pro 
400 

Thr lie Ala Gin lie 
415 

Glu Val Tyr Arg Leu 
430 

His Val Glu Ala Leu 
445 

Ala Glu Tyr lie Gly 
460 

Tyr Arg Tyr 



<210> 221 
<211> 128 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (105) 
<223> FRXA00132 

<400> 221 

cac gtt gag get etc ggc ggt cag etc ace gaa ctg acc aag gag cag 48 

His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 

get gag tac ate ggc gtt gac gtt gca ggc cca ttc aag ccg gag cac 9 6 
Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 
20 25 30 

tac cgc tac taatgattgt cagcattgag gga 12 8 

Tyr Arg Tyr 
35 



<210> 222 
<211> 35 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 

Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 
20 25 30 

Tyr Arg Tyr 
35 



BGM21CP 



-312- 



<210> 223 
<211> 1396 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> FRXA01371 



<400> 223 

aacagcttca atcaattcgg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 

Met Ala Gin Val Met 
1 5 



gac ttc aag gtt 
Asp Phe Lys Val 



att cgt ctt gca 
lie Arg Leu Ala 
25 

gaa ttc gca gac 
Glu Phe Ala Asp 
40 

ate cac atg acg 
lie His Met Thr 
55 

ttg ggc get gag 
Leu Gly Ala Glu 
70 

gat gag get gca 
Asp Glu Ala Ala 



cca get ggt gtt 
Pro Ala Gly Val 
105 

tac tgg tgg tgc 
Tyr Trp Trp Cys 
120 

aac atg ate etc 
Asn Met lie Leu 
135 

ggt cgc gaa tac 
Gly Arg Glu Tyr 
150 



gec gat ctt 
Ala Asp Leu 
10 

gag tat gag 
Glu Tyr Glu 



gag cag cct 
Glu Gin Pro 



gtc cag acc 
Val Gin Thr 
60 

gtt cgt tgg 
Val Arg Trp 
75 

gcg get ate 
Ala Ala lie 
90 

cca gta ttc 
Pro Val Phe 



ate aac cag 
lie Asn Gin 



gac gac ggc 
Asp Asp Gly 
140 

gag cag get 
Glu Gin Ala 
155 



tea eta gca 
Ser Leu Ala 
15 

atg cca ggt 
Met Pro Gly 
30 

ttg aag ggc 
Leu Lys Gly 
45 

gec gtg ctt 
Ala Val Leu 



get tec tgc 
Ala Ser Cys 



gtt gtc ggc 
Val Val Gly 
95 

gcg tgg aag 
Ala Trp Lys 
110 

ate ttc age 
lie Phe Ser 
125 

ggt gac gee 
Gly Asp Ala 



ggt ctg gtt 
Gly Leu Val 



gag gca gga cgt 
Glu Ala Gly Arg 



etc atg cag ttg 
Leu Met Gin Leu 
35 

gec cga att get 
Ala Arg lie Ala 
50 

att gag acc etc 
lie Glu Thr Leu 
65 

aac att ttc tec 
Asn lie Phe Ser 
80 

tec ggc acc gtc 
Ser Gly Thr Val 



ggt gag tea ctg 
Gly Glu Ser Leu 
115 

tgg ggc gat gag 
Trp Gly Asp Glu 
130 

acc atg get gtt 
Thr Met Ala Val 
145 

cca cca gca gag 
Pro Pro Ala Glu 
160 



cac cag 163 
His Gin 
20 

cgc aag 211 
Arg Lys 



ggt tct 259 
Gly Ser 



act get 307 
Thr Ala 



acc cag 3 55 
Thr Gin 
85 

gaa gag 403 

Glu Glu 

100 

gag gag 451 
Glu Glu 



ctg cca 499 
Leu Pro 



att cgc 547 
lie Arg 



gec aac 59 5 
Ala Asn 
165 



gat tec gat gag tac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 
Asp Ser Asp Glu Tyr lie Ala Phe Leu Gly Met Leu Arg Glu Val Leu 



643 



BGI-121CP 



-313- 



170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gec gtt aag ggt 6 91 

Ala Ala Glu Pro Gly Lys Trp Gly Lys lie Ala Glu Ala Val Lys Gly 

185 190 195 

gtc acc gag gaa acc acc acc ggt gtg cac cgc ctg tac cac ttc get 73 9 

Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 

200 205 210 

gaa gaa ggc gtg ctg cct ttc cca gcg atg aac gtc aac gac get gtc 7 87 

Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 

215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 835 

Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu lie 
230 235 240 245 

gac ggc ate aac cgc gec act gac atg etc atg ggc ggc aag aac gtg 883 

Asp Gly lie Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 

250 255 260 

ctt gtc tgc ggt tac ggc gat gtc ggc aag ggc tgc get gag get ttc 931 

Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly Cys Ala Glu Ala Phe 

265 270 275 

gac ggc cag ggc get cgc gtc aag gtc acc gaa get gac cca ate aac 979 

Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu Ala Asp Pro He Asn 

280 285 290 

get ctt cag get ctg atg gat ggc tac tct gtg gtc acc gtt gat gag 1027 

Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val Val Thr Val Asp Glu 

295 300 305 

gec ate gag gac gee gac ate gtg ate acc gcg acc ggc aac aag gac 1075 

Ala He Glu Asp Ala Asp He Val He Thr Ala Thr Gly Asn Lys Asp 
310 315 320 325 

ate att tec ttc gag cag atg etc aag atg aag gat cac get ctg ctg 1123 

He He Ser Phe Glu Gin Met Leu Lys Met Lys Asp His Ala Leu Leu 

330 335 340 

ggc aac ate ggt cac ttt gat aat gag ate gat atg cat tec ctg ttg 1171 

Gly Asn He Gly His Phe Asp Asn Glu He Asp Met His Ser Leu Leu 

345 350 355 

cac cgc gac gac gtc acc cgc acc acg ate aag cca cag gtc gac gag 1219 

His Arg Asp Asp Val Thr Arg Thr Thr He Lys Pro Gin Val Asp Glu 

360 365 370 

ttc acc ttc tec acc ggt cgc tec ate ate gtc ctg tec gaa ggt cgc 1267 

Phe Thr Phe Ser Thr Gly Arg Ser He He Val Leu Ser Glu Gly Arg 

375 380 385 

ctg ttg aac ctt ggc aac gee acc gga cac cca tea ttt gtc atg tec 1315 

Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro Ser Phe Val Met Ser 
390 395 400 405 

aac tct ttc gec gat cag acc att gcg cag ate gaa ctg ttc caa aac 13 63 

Asn Ser Phe Ala Asp Gin Thr He Ala Gin He Glu Leu Phe Gin Asn 

410 415 420 
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gaa gga cag tac gag aac gag gtc tac cgt ctg 1396 
Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu 
425 430 



<210> 224 
<211> 432 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 224 

Met Ala Gin Val Met Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu 
15 10 15 

Ala Gly Arg His Gin lie Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu 
20 25 30 

Met Gin Leu Arg Lys Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala 
35 40 45 

Arg lie Ala Gly Ser lie His Met Thr Val Gin Thr Ala Val Leu lie 
50 55 60 

Glu Thr Leu Thr Ala Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn 
65 70 75 80 

lie Phe Ser Thr Gin Asp Glu Ala Ala Ala Ala lie Val Val Gly Ser 
85 90 95 

Gly Thr Val Glu Glu Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly 
100 105 110 

Glu Ser Leu Glu Glu Tyr Trp Trp Cys lie Asn Gin lie Phe Ser Trp 
115 120 125 

Gly Asp Glu Leu Pro Asn Met lie Leu Asp Asp Gly Gly Asp Ala Thr 
130 135 140 

Met Ala Val lie Arg Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro 
145 150 155 160 

Pro Ala Glu Ala Asn Asp Ser Asp Glu Tyr lie Ala Phe Leu Gly Met 
165 170 175 

Leu Arg Glu Val Leu Ala Ala Glu Pro Gly Lys Trp Gly Lys lie Ala 
180 185 190 

Glu Ala Val Lys Gly Val Thr Glu Glu Thr Thr Thr Gly Val His Arg 
195 200 205 

Leu Tyr His Phe Ala Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn 
210 215 220 

Val Asn Asp Ala Val Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr 

225 230 235 240 

Arg His Ser Leu lie Asp Gly lie Asn Arg Ala Thr Asp Met Leu Met 
245 250 255 



Gly Gly Lys Asn Val Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly 
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260 265 270 

Cys Ala Glu Ala Phe Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu 
275 280 285 

Ala Asp Pro lie Asn Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val 
290 295 300 

Val Thr Val Asp Glu Ala lie Glu Asp Ala Asp He Val He Thr Ala 
305 310 315 320 

Thr Gly Asn Lys Asp He He Ser Phe Glu Gin Met Leu Lys Met Lys 
325 330 335 

Asp His Ala Leu Leu Gly Asn He Gly His Phe Asp Asn Glu He Asp 
340 345 350 

Met His Ser Leu Leu His Arg Asp Asp Val Thr Arg Thr Thr He Lys 
355 360 365 

Pro Gin Val Asp Glu Phe Thr Phe Ser Thr Gly Arg Ser He He Val 
370 375 380 

Leu Ser Glu Gly Arg Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro 
385 390 395 400 

Ser Phe Val Met Ser Asn Ser Phe Ala Asp Gin Thr He Ala Gin He 
405 410 415 

Glu Leu Phe Gin Asn Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu 
420 425 430 



<210> 225 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 

<400> 225 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 6 0 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 
10 15 20 



aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 
25 30 35 
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ctt gcg cag acc gcc cgc caa ttg gtc aac act gca teg gat tct ttg 259 

Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 

40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 3 07 

Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 

55 60 65 

atg etc gat acc gcc get att ttg ggt gtg ctg ccg gag cgt ttt gat 3 55 

Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu Pro Glu Arg Phe Asp 

70 75 80 85 

gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac CgC 403 

Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp lie Asp Arg 

90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 

Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 

105 110 115 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 

Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 

120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 

Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 

135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gcc cgc cct gtt ctg gtt ggt 59 5 

Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 

150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 

Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 

Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 

185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 739 

Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu Pro Ala Leu Val Thr 

200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 

Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 

215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 83 5 

Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 

230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 

Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 

250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 

Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 

265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 97 9 
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gct tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr He Gly Ser Phe 
410 415 420 



tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 
Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu He Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 
Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 



470 



gac ggt ttc etc tea acc gec aac ggc tgg gtc caa age tac ggc tec 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 



1027 



1075 



Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 
Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gee 1123 
Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gee gac gee eta 1171 
Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gec ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
360 365 370 



1267 



1315 



1363 



cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 



1459 



1507 



ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 

475 480 485 



1603 



cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
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520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 17 9 5 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 1891 
lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Leu Arg 
585 590 595 

gac gtc gat aag cct gec tac ctg cag tgg tec gtg gac tec ttc cgc 193 9 
Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gee ggc gca ccc gac gac gtc caa ate cac acc cac atg 19 87 
Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin lie His Thr His Met 
615 620 625 

tgc tac tec gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 2035 
Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 
630 635 640 645 

gee gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 2083 
Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 
650 655 660 

get get ctg aaa tct tec ggc ttc gag etc ggc gtc gga cct ggt gtg 2131 
Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 
665 670 675 

tgg gat ate cac tec ccg cgc gtt cct tec gcg cag aaa gtg gac ggt 2179 
Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 
680 685 690 

etc etc gag get gca ctg cag tec gtg gat cct cgc cag ctg tgg gtc 2227 
Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val 
695 700 705 

aac cca gac tgt ggt ctg aag acc cgt gga tgg cca gaa gtg gaa get 22 75 
Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 
710 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 2323 
Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie 
730 735 740 

gga gca act ate taaattgggt tacegctagg aac 23 58 

Gly Ala Thr lie 
745 



<210> 226 
<211> 745 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 226 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

lie Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp lie Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 110 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu lie Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 
165 170 175 

Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 
180 185 190 

Glu Arg Leu lie Lys Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu 
195 200 205 

Pro Ala Leu Val Thr Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg 
210 215 220 

Ala Gly Tyr Thr Thr Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr 
225 230 235 240 

Tyr Phe Gly Ser Gly Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly 
245 250 255 

Leu Gly Ala He Gly Val Asp Leu Val Thr His Gly Val Thr Glu Leu 
260 265 270 

Ala Ala Trp Lys Gly Glu Glu Leu Leu Val Ala Gly He Val Asp Gly 
275 280 285 

Arg Asn He Trp Arg Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys 
290 295 300 
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Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

lie Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr lie Gly Ser 
420 

Arg Leu Arg Lys 
435 

Arg Glu Glu lie 
450 

Asp Val Leu Val 
465 

Phe Ser Glu Leu 



Gin Ser Tyr Gly 
500 

Val Ser Arg Pro 
515 

Ser Leu Thr Gin 
530 

lie Leu Ala Trp 
545 

Ala Asp Gin Val 



Glu Ala Gly Ala 
580 

Leu Leu Pro Leu 
595 

Val Asp Ser Phe 
610 



Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 

lie Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser lie Thr 
440 

Asp Leu Val lie 
455 

His Gly Glu Pro 
470 

Leu Asp Gly Phe 
485 

Ser Arg Cys Val 



Ala Pro Met Thr 
520 

Lys His Val Lys 
535 

Ser Phe Val Arg 
550 

Ala Leu Ala Leu 
565 

Lys lie lie Gin 



Arg Asp Val Asp 
600 

Arg Leu Ala Thr 
615 



Ala Val Ser Thr 
315 

Ala Glu Asn lie 
330 

Glu Lys lie Thr 
345 

lie Asp Ala Ala 



Arg Thr Ser Pro 
380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser lie Arg 
425 

Leu Glu Gin Tyr 



Ala Lys Gin Glu 
460 

Glu Arg Asn Asp 
475 

Leu Ser Thr Ala 
490 

Arg Pro Pro Val 
505 

Val Lys Trp Phe 



Gly Met Leu Thr 
540 

Asp Asp Gin Pro 
555 

Arg Asp Glu lie 
570 

Val Asp Glu Pro 
585 

Lys Pro Ala Tyr 



Ala Gly Ala Pro 
620 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 
400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 

Glu Leu Gly Leu 



Met Val Gin Tyr 
480 

Asn Gly Trp Val 
495 

Leu Phe Gly Asn 
510 

Gin Tyr Ala Gin 
525 

Gly Pro Val Thr 



Leu Ala Thr Thr 
560 

Asn Asp Leu lie 
575 

Ala lie Arg Glu 
590 

Leu Gin Trp Ser 
605 

Asp Asp Val Gin 



lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser 
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625 

Val lie Ala Leu 



Asp Met Gin Val 
660 

Val Gly Pro Gly 
675 

Gin Lys Val Asp 
690 

Arg Gin Leu Trp 
705 

Pro Glu Val Glu 



Ala Arg Glu Lys 
740 



630 

Asp Ala Asp Val 
645 

Leu Ala Ala Leu 



Val Trp Asp lie 
680 

Gly Leu Leu Glu 
695 

Val Asn Pro Asp 
710 

Ala Ser Leu Lys 
725 

lie Gly Ala Thr 



635 

Thr Thr lie Glu 
650 

Lys Ser Ser Gly 
665 

His Ser Pro Arg 



Ala Ala Leu Gin 
700 

Cys Gly Leu Lys 
715 

Val Leu Val Glu 
730 

He 
745 



640 

Ala Ala Arg Ser 
655 

Phe Glu Leu Gly 
670 

Val Pro Ser Ala 
685 

Ser Val Asp Pro 



Thr Arg Gly Trp 
720 

Ser Ala Lys Gin 
735 



<210> 227 
<211> 1923 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 

<400> 227 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 
10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 
25 30 35 

ctt gcg cag acc gec cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 307 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



atg etc gat acc gec get att ttg ggt gtg ctg ccg gag cgt ttt gat 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



355 
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403 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 
Asp He Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 
90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 HO H5 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gec cgc cct gtt ctg gtt ggt 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 
185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 
Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 83 5 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 
250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 97 9 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 
Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gec 1123 



451 



499 



547 



595 



643 



691 



739 



787 
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Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gec gac gec eta 1171 
Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 



gee ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
360 365 370 

get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro He Thr Gin Glu Leu 
375 380 385 



1219 



1267 



cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr He Gly Ser Phe 
410 415 420 



1363 



cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 145 9 
Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu He Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 
Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 1603 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr He Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 
Leu Ala Leu Arg Asp Glu He Asn Asp Leu He Glu Ala Gly Ala Lys 



1795 



1843 
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570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccc get acg 1891 
He He Gin Val Asp Glu Pro Ala He Arg Glu Leu Leu Pro Ala Thr 
585 590 595 

aga cgt cga taagcctgcc tacctgeagt ggt 1923 
Arg Arg Arg 
600 



<210> 228 
<211> 600 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 228 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala He Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp He Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp He Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 HO 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu He Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 
165 170 175 

Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 
180 185 190 

Glu Arg Leu He Lys Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu 
195 200 205 

Pro Ala Leu Val Thr Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg 
210 215 220 

Ala Gly Tyr Thr Thr Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr 
225 230 235 240 
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Tyr Phe Gly Ser Gly Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly 
245 250 255 

Leu Gly Ala lie Gly Val Asp Leu Val Thr His Gly Val Thr Glu Leu 
260 265 270 

Ala Ala Trp Lys Gly Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly 
275 280 285 

Arg Asn lie Trp Arg Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys 
290 295 300 

Arg Leu Ala Ala Arg Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu 
305 310 315 320 

Leu His Val Pro Tyr Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val 
325 330 335 

Arg Asp Trp Leu Ala Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu 
340 345 350 

Leu Ala Asp Ala Leu Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala 
355 360 365 

Ala Ser Ala Ala lie Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro 
370 375 380 

lie Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 
405 410 415 

Thr lie Gly Ser Phe Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala 
420 425 430 

Arg Leu Arg Lys Glu Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 

Arg Glu Glu lie Asp Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 
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Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Ala Thr Arg Arg Arg 
595 600 



<210> 229 
<211> 603 
<212> DNA 

<213> C orynebac t er ium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 229 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 



aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 

Met Ser Leu Arg Phe 
1 5 



115 



gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gec tac ctg cag 
Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 
10 15 20 



163 



tgg tec gtg gac tec ttc cgc ctg gcg act gec ggc gca ccc gac gac 
Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 
25 30 35 



211 



gtc caa ate cac acc cac atg tgc tac tec gag ttc aac gaa gtg ate 
Val Gin lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie 
40 45 50 



259 



tec teg gtc ate gcg ttg gat gee gat gtc acc acc ate gaa gca gca 
Ser Ser Val lie Ala Leu Asp Ala Asp Val Thr Thr lie Glu Ala Ala 
55 60 65 



307 



cgt tec gac atg cag gtc etc get get ctg aaa tct tec ggc ttc gag 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 
70 75 80 85 



355 



etc ggc gtc gga cct ggt gtg tgg gat ate cac tec ccg cgc gtt cct 
Leu Gly Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro 
90 95 100 



403 



tec gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tec gtg 
Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val 
105 110 115 



451 



gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 
Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 
120 125 130 



499 



gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 
Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 



547 
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135 

aag cag get cgt gag 
Lys Gin Ala Arg Glu 
150 

aac 



140 

aaa ate gga gca act ate 
Lys lie Gly Ala Thr lie 
155 160 



145 

taaattgggt tacegctagg 6 00 

603 



<210> 230 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met Ser Leu Arg Phe Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys 
15 10 15 

Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala 
20 25 30 

Gly Ala Pro Asp Asp Val Gin lie His Thr His Met Cys Tyr Ser Glu 
35 40 45 

Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp Ala Asp Val Thr 
50 55 60 

Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys 
65 70 75 80 

Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val Trp Asp lie His 
85 90 95 

Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala 
100 105 110 

Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys 
115 120 125 

Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val 
130 135 140 

Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 
145 150 155 160 



<210> 231 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02648 

<400> 231 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa aegeggttag agtcgaatga 60 



BGI-121CP 



-328- 



gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 

1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 163 

lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 

10 IB 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 

Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 

Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 

Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 355 

Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 

70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 403 

Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 

90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 

Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 
105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 

Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 

Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 

Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 

150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 

170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 

Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 73 9 

Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca ccg 787 

Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 
215 220 225 
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gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 83 5 

Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro Ser Val Lys 

230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate aac agt gca 883 

Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He Asn Ser Ala 

250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate tgc tgg ggc 931 

Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His He Cys Trp Gly 

265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 979 

Ser Trp His Gly Pro His Val Thr Asp He Pro Phe Gly Asp He He 

280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 1027 

Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 

295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 1075 

Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 

310 315 320 325 

cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 1123 

Pro Glu Gly Ser Val He Tyr Pro Gly Val Val Ser His Ser He Asn 

330 335 340 

get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt cag ttc gee 1171 

Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val Gin Phe Ala 

345 350 355 

aag ctt gtt ggc cct gag aac gtc att gcg tec act gac tgt ggt ctg 1219 

Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp Cys Gly Leu 

360 365 370 

ggc gga. cgt ctg cat tec cag ate gca tgg gca aag ctg gag tec eta 1267 

Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu Glu Ser Leu 

375 380 385 

gta gag ggc get cgc att gca tea aag gaa ctg ttc taagctagac 1313 

Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 

390 395 400 

aacgagggtt get 132 6 



<210> 232 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn He Lys Arg Ser Asn Gly Glu He 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 
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Ile Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys He He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg lie Asp 
245 250 255 

Ala He Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu 
260 265 270 

His He Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro 
275 280 285 

Phe Gly Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe 
290 295 300 

Ser Phe Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp 
305 310 315 320 

Glu Glu Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val 
325 330 335 

Ser His Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg 
340 345 350 

He Val Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser 
355 360 365 
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Thr Asp Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala 
370 375 380 

Lys Leu Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu 
385 390 395 400 

Phe 



<210> 233 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (525) 
<223> FRXA02648 

<400> 233 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 48 
Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 

age gtg aag gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate 9 6 
Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 
20 25 30 

aac agt gca gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate 144 
Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 192 
Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

gac ate att ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc 240 
Asp lie lie Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 

gaa ggc gca tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa 28 8 
Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 33 6 
Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val Ser His 
100 105 110 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 3 84 
Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val 
115 120 125 

cag ttc gee aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 43 2 
Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp 
130 135 140 



tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 480 
Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu 
145 150 155 160 
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gag tec eta gta gag ggc get cgc att gca tea aag gaa ctg ttc 52 5 

Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 
165 170 175 

rz AO 

taagctagac aacgagggtt get 



<210> 234 
<211> 175 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 234 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro 
15 10 15 

Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He 
20 25 30 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His He 
35 40 45 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro Phe Gly 
50 55 60 

Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 

Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val Ser His 
100 105 HO 

Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val 
115 120 125 

Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp 
130 135 140 

Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu 
145 150 155 160 

Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 
165 170 175 



<210> 235 
<211> 784 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 

<400> 235 

atgaataaaa ttccgggtgc agtgaccgta 
gagtttgata ctttctttcg acttttagat 



ggtgaggtaa aegeggttag agtcgaatga 60 
tggattttca atg age cag aac cgc 115 
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Met Ser Gin Asn Arg 

1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 163 

lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 

10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 

Asp Ala Asn He Lys Arg Ser Asn Gly Glu He Gly Glu Glu Glu Phe 

25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 2 59 

Phe Gin He Leu Gin Ser Ser Val Asp Asp Val He Lys Arg Gin Val 

40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 

Asp Leu Gly He Asp He Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 3 55 

Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 

70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 403 

Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 

90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 

Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu Thr Ser Phe Ser Asp 

105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 

Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 

120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 

Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 

Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 

150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 

Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 

170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 

Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 

185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 73 9 

Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 

200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca 784 

Tyr Lys He He Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



<210> 236 
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<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

lie Lys Arg Gin Val Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys He He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala 
225 



<210> 237 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 
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<400> 237 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 



ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 

Val Thr Asn Val Ser 
1 5 



115 



aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 



163 



acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 
Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 



211 



gec etc gtg ate ttc gca gee aag cgt gcg cgc cag ate aac age ttc 
Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg Gin lie Asn Ser Phe 
40 45 50 



259 



tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe lie Gly Pro Leu Val 
55 60 65 



307 



act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser lie Ala Leu Arg Glu lie 
70 75 80 85 



355 



aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 



405 



cac 



408 



<210> 238 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly lie Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin lie Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

lie Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser lie 
65 70 75 80 

Ala Leu Arg Glu lie Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 239 
<211> 1827 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 239 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys He Ser 
1 5 

acg aaa ctg aag gec etc ace gcg gtg ctg tct gtg acc act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 
10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 
25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 259 
Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu He Ala Gly Pro Thr Pro 
40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 307 
Asn Gin Asp Pro Asp Leu Leu He Arg Gly Phe Phe Ser Ala Gly Ala 
55 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 3 55 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 403 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg He Leu Asp Arg 
90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
He Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr He 
105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 
Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 
120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg cgt egg gaa 547 
Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He Thr Met Arg Arg Glu 
135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gac ggg att tta tta gag 59 5 
Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp Gly He Leu Leu Glu 
150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cac gat gtg tat ttc ttt 643 
Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 
170 175 180 



gat cct tct ggc cag gtg ttg gtg ggg gat egg cgt tgg ttg ttc aat 
Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 



691 
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185 190 195 

gag teg cag teg atg tec acg gtg ctg atg gec ctt ctg gtt aat ggt 739 
Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 
200 205 210 

cct teg ccg gca att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 
Pro Ser Pro Ala lie Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 
215 220 225 

gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 83 5 
Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 
230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gec gee cag gec gtg 883 
Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 
250 255 260 

tgg acg ttg gcg cat get gat gtc gca ggc ccc tac act ttg gtc get 931 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 
265 270 275 

gac ggc gcg ccg ttg ctg teg gag ttc cca acg etc ace acc gat gac 979 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gee gaa tac aac cca gag get tac acc aac acg gtg tec acg ttg 1027 
Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 

ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 1075 
Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 1123 
Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp lie Asp Ser Ala Ala 
330 335 340 

att tec tec tec gec aat gtg gtg gca gcg gta cgc cac gaa aac aac 1171 
lie Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 
345 350 355 

gag gca gtg ctt act gtt ggc tec atg gaa ggc gtg act tea gat gcg 1219 
Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act cgt ccc acc ttt gaa tac gcg teg agt 1267 
Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 1315 
Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 13 63 
Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu lie Val Leu 
410 415 420 



cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 
Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 



1411 
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ggg gtc egg gec gec atg ate att gaa ggc aag gtg tac gtg ggc gtc 1459 
Gly Val Arg Ala Ala Met lie lie Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 

gta acg cgt cct ggt ccg ggc gag egg cgc gtg aca aat ate acg gag 1507 
Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg gcg ctg teg ate aac tgg cgc cca 1555 
Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser lie Asn Trp Arg Pro 
470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 16 03 
Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro Glu Thr Pro Leu Trp 
490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 1651 
Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 169 9 
Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ccg act gee gat aat gat 1747 
Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg cgt gcg gcg ccg gtg 179 5 
lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 
550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 1827 
Val Ala Tyr 



<210> 240 
<211> 568 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 240 

Val Ser Lys lie Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 



Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 
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Arg lie Leu Asp 
100 

Ala Glu Arg Thr 
115 

Ser Gly Gly Val 
130 

Thr Met Arg Arg 
145 

Gly lie Leu Leu 



Asp Val Tyr Phe 
180 

Arg Trp Leu Phe 
195 

Leu Leu Val Asn 
210 

Gin Leu Ser Thr 
225 

Gin Phe Thr Gly 



Ala Ala Gin Ala 
260 

Tyr Thr Leu Val 
275 

Leu Thr Thr Asp 
290 

Thr Val Ser Thr 
305 

Ser Ser Gly Asn 



lie Asp Ser Ala 
340 

Arg His Glu Asn 
355 

Val Thr Ser Asp 
370 

Glu Tyr Ala Ser 
385 

Val Arg Val Ala 



Arg lie Asp Leu 



lie Ala lie Arg 
120 

Tyr Gin Pro Glu 
135 

Glu Asp Gly Glu 

150 

Glu Arg Asn Asp 
165 

Phe Asp Pro Ser 



Asn Glu Ser Gin 
200 

Gly Pro Ser Pro 
215 

Asp Ala Ser Phe 
230 

Leu Gly Asn Leu 
245 

Val Trp Thr Leu 



Ala Asp Gly Ala 
280 

Asp Leu Ala Glu 
295 

Leu Phe Ala Leu 
310 

Val Ser Pro Leu 
325 

Ala lie Ser Ser 



Asn Glu Ala Val 
360 

Ala Leu Arg Ser 
375 

Ser Gly Leu Trp 
390 

Arg Ser Ala Thr 
405 



Asn Thr Leu Pro 
105 

Gly Thr Gin Val 



Asn Ala Glu Phe 
140 

Trp Arg lie Asp 
155 

Leu Arg Asn His 
170 

Gly Gin Val Leu 
185 

Ser Met Ser Thr 



Ala lie Ser Pro 
220 

Val Gly Phe Asn 
235 

Asp Asp Asp Ala 
250 

Ala His Ala Asp 
265 

Pro Leu Leu Ser 



Tyr Asn Pro Glu 
300 

Gin Asp Gly Ser 
315 

Gin Gly lie Trp 
330 

Ser Ala Asn Val 
345 

Leu Thr Val Gly 



Glu Thr lie Thr 
380 

Ala Val Val Asp 
395 

Thr Gly Glu Leu 
410 



Gly Ser Thr Asn 
110 

Gly Thr Leu Leu 
125 

Glu Ala Glu He 



Ala Leu Pro Asp 
160 

Tyr Thr Pro His 
175 

Val Gly Asp Arg 
190 

Val Leu Met Ala 
205 

Gly Val Val Asn 



Asp Gly Glu Tyr 
240 

Arg Leu Arg Phe 
255 

Val Ala Gly Pro 
270 

Glu Phe Pro Thr 
285 

Ala Tyr Thr Asn 



Leu Ser Arg Val 
320 

Ser Gly Gly Asp 
335 

Val Ala Ala Val 
350 

Ser Met Glu Gly 
365 

Arg Pro Thr Phe 



Gly Glu Thr Pro 
400 

Val Gin Thr Glu 
415 
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Ala Glu lie Val 
420 

Gin Leu Ser Arg 
435 

Val Tyr Val Gly 
450 

Thr Asn lie Thr 
465 

lie Asn Trp Arg 



Glu Thr Pro Leu 
500 

Met Pro Ser Gly 
515 

Ala Thr Thr Val 
530 

Thr Ala Asp Asn 
545 

Arg Ala Ala Pro 



Leu Pro Arg Asp 



Thr Gly Val Arg 
440 

Val Val Thr Arg 
455 

Glu Val Ala Pro 
470 

Pro Asp Gly lie 
485 

Trp Arg Val Glu 



Asn Leu Ser Ala 
520 

Tyr Val Thr Asp 
535 

Asp lie Trp Arg 
550 

Val Val Ala Tyr 
565 



Val Thr Gly Pro 
425 

Ala Ala Met He 



Pro Gly Pro Gly 
460 

Ser Leu Gly Glu 
475 

Leu Leu Val Gly 
490 

Gin Asp Gly Ser 
505 

Pro Val Val Ala 



Ser His Ala Met 
540 

Glu Val Pro Gly 
555 



He Ser Glu Phe 
430 

He Glu Gly Lys 
445 

Glu Arg Arg Val 



Ala Ala Leu Ser 
480 

Thr Ser He Pro 
495 

Ala He Ser Ser 
510 

Val Ala Ser Ser 
525 

Leu Gin Leu Pro 



Leu Leu Gly Thr 
560 



<210> 241 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
<223> RXA02240 

<400> 241 

cagctagacc actgacattg cagttttaga cagcttggtc tatattggtt ttttgtattt 60 



aagactattt attctcaact tcttcgaaag aagggtattt gtg get cag cca acc 

Val Ala Gin Pro Thr 
1 5 



115 



gec gtc cgt ttg ttc acc agt gaa tct gta act gag gga cat cca gac 
Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr Glu Gly His Pro Asp 
10 15 20 



163 



aaa ata tgt gat get att tec gat acc att ttg gac gcg ctg etc gaa 
Lys He Cys Asp Ala He Ser Asp Thr He Leu Asp Ala Leu Leu Glu 
25 30 35 



211 



aaa gat ccg cag teg cgc gtc gca gtg gaa act gtg gtc acc acc gga 
Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr Val Val Thr Thr Gly 
40 45 50 



259 



ate gtc cat gtt gtt ggc gag gtc cgt acc age get tac gta gag ate 



307 
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Ile Val His Val Val Gly Glu Val Arg Thr Ser Ala Tyr Val Glu lie 

55 60 65 

cct caa tta gtc cgc aac aag etc ate gaa ate gga ttc aac tec tct 355 

Pro Gin Leu Val Arg Asn Lys Leu lie Glu lie Gly Phe Asn Ser Ser 

70 75 80 85 

gag gtt gga ttc gac gga cgc acc tgt ggc gtc tea gta tec ate ggt 403 

Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val Ser Val Ser lie Gly 
90 95 100 

gag cag tec cag gaa ate get gac ggc gtg gat aac tec gac gaa gec 451 

Glu Gin Ser Gin Glu lie Ala Asp Gly Val Asp Asn Ser Asp Glu Ala 
105 110 115 

cgc acc aac ggc gac gtt gaa gaa gac gac cgc gca ggt get ggc gac 499 

Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg Ala Gly Ala Gly Asp 

120 125 130 

cag ggc ctg atg ttc ggc tac gee acc aac gaa acc gaa gag tac atg 547 

Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu Thr Glu Glu Tyr Met 

135 140 145 

cct ctt cct ate gcg ttg gcg cac cga ctg tea cgt cgt ctg acc cag 595 

Pro Leu Pro lie Ala Leu Ala His Arg Leu Ser Arg Arg Leu Thr Gin 

150 155 160 165 

gtt cgt aaa gag ggc ate gtt cct cac ctg cgt cca gac gga aaa acc 643 

Val Arg Lys Glu Gly lie Val Pro His Leu Arg Pro Asp Gly Lys Thr 
170 175 180 

cag gtc acc ttc gca tac gat gcg caa gac cgc cct age cac ctg gat 691 

Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg Pro Ser His Leu Asp 
185 190 195 

acc gtt gtc ate tec acc cag cac gac cca gaa gtt gac cgt gca tgg 739 

Thr Val Val lie Ser Thr Gin His Asp Pro Glu Val Asp Arg Ala Trp 

200 205 210 

ttg gaa acc caa ctg cgc gaa cac gtc att gat tgg gta ate aaa gac 7 87 

Leu Glu Thr Gin Leu Arg Glu His Val lie Asp Trp Val lie Lys Asp 

215 220 225 

gca ggc att gag gat ctg gca acc ggt gag ate acc gtg ttg ate aac 83 5 

Ala Gly lie Glu Asp Leu Ala Thr Gly Glu lie Thr Val Leu He Asn 

230 235 240 245 

cct tea ggt tec ttc att ctg ggt ggc ccc atg ggt gat gcg ggt ctg 883 

Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met Gly Asp Ala Gly Leu 
250 255 260 

acc ggc cgc aag ate ate gtg gat acc tac ggt ggc atg get cgc cat 931 

Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Met Ala Arg His 
265 270 275 

ggt ggt gga gca ttc tec ggt aag gat cca age aag gtg gac cgc tct 979 

Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 

280 285 290 

get gca tac gee atg cgt tgg gta gca aag aac ate gtg gca gca ggc 1027 

Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn He Val Ala Ala Gly 
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295 300 305 

ctt get gat cgc get gaa gtt cag gtt gca tac gec att gga cgc gca 1075 
Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr Ala He Gly Arg Ala 
310 315 320 325 

aag cca gtc gga ctt tac gtt gaa acc ttt gac acc aac aag gaa ggc 1123 
Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp Thr Asn Lys Glu Gly 
330 335 340 

ctg age gac gag cag att cag get gee gtg ttg gag gtc ttt gac ctg 1171 
Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu Glu Val Phe Asp Leu 
345 350 355 

cgt cca gca gca att ate cgt gag ctt gat ctg ctt cgt ccg ate tac 1219 
Arg Pro Ala Ala He He Arg Glu Leu Asp Leu Leu Arg Pro He Tyr 
360 365 370 

get gac act get gec tac ggc cac ttt ggt cgc act gat ttg gac ctt 12 67 
Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg Thr Asp Leu Asp Leu 
375 380 385 

cct tgg gag get ate gac cgc gtt gat gaa ctt cgc gca gec etc aag 1315 
Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu Arg Ala Ala Leu Lys 
390 395 400 405 

ttg gec taaaaatctg atgtagtatc ttc 1344 
Leu Ala 



<210> 242 
<211> 407 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Val Ala Gin Pro Thr Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr 
15 10 15 

Glu Gly His Pro Asp Lys He Cys Asp Ala He Ser Asp Thr He Leu 
20 25 30 

Asp Ala Leu Leu Glu Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr 
35 40 45 

Val Val Thr Thr Gly He Val His Val Val Gly Glu Val Arg Thr Ser 
50 55 60 

Ala Tyr Val Glu He Pro Gin Leu Val Arg Asn Lys Leu He Glu He 
65 70 75 80 

Gly Phe Asn Ser Ser Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val 
85 90 95 

Ser Val Ser He Gly Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp 
100 105 110 

Asn Ser Asp Glu Ala Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg 
115 120 125 
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Ala Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 
130 135 140 

Thr Glu Glu Tyr Met Pro Leu Pro lie Ala Leu Ala His Arg Leu Ser 
145 150 155 160 

Arg* Arg Leu Thr Gin Val Arg Lys Glu Gly lie Val Pro His Leu Arg 
165 170 175 

Pro Asp Gly Lys Thr Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg 
180 185 190 

Pro Ser His Leu Asp Thr Val Val lie Ser Thr Gin His Asp Pro Glu 
195 200 205 

Val Asp Arg Ala Trp Leu Glu Thr Gin Leu Arg Glu His Val lie Asp 
210 215 220 

Trp Val lie Lys Asp Ala Gly lie Glu Asp Leu Ala Thr Gly Glu lie 
225 230 235 240 

Thr Val Leu lie Asn Pro Ser Gly Ser Phe lie Leu Gly Gly Pro Met 
245 250 255 

Gly Asp Ala Gly Leu Thr Gly Arg Lys lie lie Val Asp Thr Tyr Gly 
260 265 270 

Gly Met Ala Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser 
275 280 285 

Lys Val Asp Arg Ser Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn 
290 295 300 

lie Val Ala Ala Gly Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr 
305 310 315 320 

Ala lie Gly Arg Ala Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp 
325 330 335 

Thr Asn Lys Glu Gly Leu Ser Asp Glu Gin lie Gin Ala Ala Val Leu 
340 345 350 

Glu Val Phe Asp Leu Arg Pro Ala Ala lie lie Arg Glu Leu Asp Leu 
355 360 365 

Leu Arg Pro lie Tyr Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg 
370 375 380 

Thr Asp Leu Asp Leu Pro Trp Glu Ala lie Asp Arg Val Asp Glu Leu 
385 390 395 400 

Arg Ala Ala Leu Lys Leu Ala 
405 



<210> 243 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (646) 

<223> RXA00780 

<400> 243 

ccttttaagt ccttctttgc ccgtgaataa ttctctggat agtttccacg tgcagttaag 60 



tcacgctgtt agacttgcct gcatgctctc gacaataaaa atg ate cgt gaa gat 

Met lie Arg Glu Asp 
1 5 



115 



etc gca aac get cgt gaa cac gat cca gca gec cga ggc gat tta gaa 
Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala Arg Gly Asp Leu Glu 
10 15 20 



163 



aac gca gtg gtt tac tec gga etc cac gec ate tgg gca cat cga gtt 
Asn Ala Val Val Tyr Ser Gly Leu His Ala lie Trp Ala His Arg Val 
25 30 35 



211 



gec aac age tgg tgg aaa tec ggt ttc cgc ggc ccc gec cgc gta tta 
Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly Pro Ala Arg Val Leu 
40 45 50 



259 



gec caa ttc acc cga ttc etc acc ggc att gaa att cac ccc ggt gee 
Ala Gin Phe Thr Arg Phe Leu Thr Gly lie Glu lie His Pro Gly Ala 
55 60 65 



307 



acc att ggt cgt cgc ttt ttt att gac cac gga atg gga ate gtc ate 
Thr lie Gly Arg Arg Phe Phe lie Asp His Gly Met Gly lie Val lie 
70 75 80 85 



355 



ggc gaa acc get gaa ate ggc gaa ggc gtc atg etc tac cac ggc gtc 
Gly Glu Thr Ala Glu lie Gly Glu Gly Val Met Leu Tyr His Gly Val 
90 95 100 



403 



acc etc ggc gga cag gtt etc acc caa acc aag cgc cac ccc acg etc 
Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys Arg His Pro Thr Leu 
105 110 115 



451 



tgc gac aac gtg aca gtc ggc gcg ggc gca aaa ate tta ggt ccc ate 
Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys lie Leu Gly Pro lie 
120 125 130 



499 



acc ate ggc gaa ggc tec gca att ggc gec aat gca gtt gtc acc aaa 
Thr He Gly Glu Gly Ser Ala He Gly Ala Asn Ala Val Val Thr Lys 
135 140 145 



547 



gac gtg ccg gca gaa cac ate gca gtc gga att cct gcg gta gca cgc 
Asp Val Pro Ala Glu His He Ala Val Gly He Pro Ala Val Ala Arg 
150 155 160 165 



595 



cca cgt ggc aag aca gag aag ate aag etc gtc gat ccg gac tat tac 
Pro Arg Gly Lys Thr Glu Lys He Lys Leu Val Asp Pro Asp Tyr Tyr 
170 175 180 



643 



att taagaacagt tagcgcccta cct 
He 



669 



<210> 244 
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<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met lie Arg Glu Asp Leu Ala Asn Ala Arg Glu His Asp Pro Ala Ala 
15 10 15 

Arg Gly Asp Leu Glu Asn Ala Val Val Tyr Ser Gly Leu His Ala lie 
20 25 30 

Trp Ala His Arg Val Ala Asn Ser Trp Trp Lys Ser Gly Phe Arg Gly 
35 40 45 

Pro Ala Arg Val Leu Ala Gin Phe Thr Arg Phe Leu Thr Gly lie Glu 
50 55 60 

lie His Pro Gly Ala Thr lie Gly Arg Arg Phe Phe He Asp His Gly 
65 70 75 80 

Met Gly He Val He Gly Glu Thr Ala Glu He Gly Glu Gly Val Met 
85 90 95 

Leu Tyr His Gly Val Thr Leu Gly Gly Gin Val Leu Thr Gin Thr Lys 
100 105 110 

Arg His Pro Thr Leu Cys Asp Asn Val Thr Val Gly Ala Gly Ala Lys 
115 120 125 

He Leu Gly Pro He Thr He Gly Glu Gly Ser Ala He Gly Ala Asn 
130 135 140 

Ala Val Val Thr Lys Asp Val Pro Ala Glu His He Ala Val Gly He 
145 150 155 160 

Pro Ala Val Ala Arg Pro Arg Gly Lys Thr Glu Lys He Lys Leu Val 
165 170 175 

Asp Pro Asp Tyr Tyr He 
180 



<210> 245 
<211> 1056 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> RXA00779 

<400> 245 

cagaggccac ttcaagtaga tgtttcgtaa ttgtttacag cgtttacgca agcggtcgac 60 

caacaaaaac agcacttcaa tgattggagc accacccgac atg ggc aat gtg tac 115 

Met Gly Asn Val Tyr 
1 5 

aac aac ate acc gaa acc ate ggc cac acc cca ctg gta aag ctg aac 163 
Asn Asn He Thr Glu Thr He Gly His Thr Pro Leu Val Lys Leu Asn 
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10 15 20 

aag etc acc gaa ggc etc gac gca act gtc ctg gtc aag ctt gag tea 211 
Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu Val Lys Leu Glu Ser 
25 30 35 

ttc aac cca gca aac tec gtc aag gac cgt ate ggt ctg gee ate gtt 259 
Phe Asn Pro Ala Asn Ser Val Lys Asp Arg lie Gly Leu Ala lie Val 
40 45 50 

gaa gat gca gag aag tec ggt gca ctg aag cca ggc ggc acc ate gtt 3 07 
Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro Gly Gly Thr lie Val 
55 60 65 

gaa gca acc tec ggc aac acc ggt ate gca ctg gca atg gtc ggc get 3 55 
Glu Ala Thr Ser Gly Asn Thr Gly lie Ala Leu Ala Met Val Gly Ala 
70 75 80 85 

gca cgc gga tac aac gtt gtt etc acc atg ccg gag acc atg tec aac 403 
Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro Glu Thr Met Ser Asn 
90 95 100 

gag cgt cgc gtt etc etc cgc get tac ggt gca gag ate gtt ctt acc 451 
Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala Glu He Val Leu Thr 
105 110 115 

cca ggt gca gca ggc atg cag ggt gca aag gac aag gca gac gaa ate 499 
Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp Lys Ala Asp Glu He 
120 125 130 

gtc get gaa cgc gaa aac gca gtc ctt get cgc cag ttc gag aac gag 547 
Val Ala Glu Arg Glu Asn Ala Val Leu Ala Arg Gin Phe Glu Asn Glu 
135 140 145 

gca aac cca cgc gtc aac cgc gac acc acc gcg aag gaa ate etc gaa 595 
Ala Asn Pro Arg Val Asn Arg Asp Thr Thr Ala Lys Glu He Leu Glu 
150 155 160 165 

gac acc gac ggc acc gtt gat ate ttc gtt gca age ttc ggc acc ggc 643 
Asp Thr Asp Gly Thr Val Asp He Phe Val Ala Ser Phe Gly Thr Gly 
170 175 180 

gga acc gtc acc ggc gtt ggc cag gtc ctg aag gaa aac aac gca gac 691 
Gly Thr Val Thr Gly Val Gly Gin Val Leu Lys Glu Asn Asn Ala Asp 
185 190 195 

gta cag gtc tac acc gtc gag cca gaa gcg tec cca ctt ctg acc get 739 
Val Gin Val Tyr Thr Val Glu Pro Glu Ala Ser Pro Leu Leu Thr Ala 
200 205 210 

ggc aag get ggt cca cac aag ate cag ggc ate ggc gca aac ttc ate 7 87 
Gly Lys Ala Gly Pro His Lys He Gin Gly He Gly Ala Asn Phe He 
215 220 225 

ccc gag gtc ctg gac cgc aag gtt etc gac gac gtg ctg acc gtc tec 83 5 
Pro Glu Val Leu Asp Arg Lys Val Leu Asp Asp Val Leu Thr Val Ser 
230 235 240 245 



aac gaa gac gca ate gca ttc tec cgc aag etc get acc gaa gag ggc 8 83 
Asn Glu Asp Ala He Ala Phe Ser Arg Lys Leu Ala Thr Glu Glu Gly 
250 255 260 
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atc etc ggc ggt ate tec acc ggc gca aac ate aag gca get ctt gac 931 
lie Leu Gly Gly lie Ser Thr Gly Ala Asn lie Lys Ala Ala Leu Asp 
265 270 275 

ctt gca gca aag cca gag aac get ggc aaa acc ate gtc acc gtt gtc 97 9 
Leu Ala Ala Lys Pro Glu Asn Ala Gly Lys Thr lie Val Thr Val Val 
280 285 290 

acc gac ttc ggc gag cgc tac gtc tec acc gtt ctt tac gaa gac ate 1027 
Thr Asp Phe Gly Glu Arg Tyr Val Ser Thr Val Leu Tyr Glu Asp lie 
295 300 305 

cgc gac taattcttag cgactgttaa cca 1056 

Arg Asp 

310 



<210> 246 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Met Gly Asn Val Tyr Asn Asn lie Thr Glu Thr lie Gly His Thr Pro 
15 10 15 

Leu Val Lys Leu Asn Lys Leu Thr Glu Gly Leu Asp Ala Thr Val Leu 
20 25 30 

Val Lys Leu Glu Ser Phe Asn Pro Ala Asn Ser Val Lys Asp Arg lie 
35 40 45 

Gly Leu Ala lie Val Glu Asp Ala Glu Lys Ser Gly Ala Leu Lys Pro 
50 55 60 

Gly Gly Thr lie Val Glu Ala Thr Ser Gly Asn Thr Gly lie Ala Leu 
65 70 75 80 

Ala Met Val Gly Ala Ala Arg Gly Tyr Asn Val Val Leu Thr Met Pro 
85 90 95 

Glu Thr Met Ser Asn Glu Arg Arg Val Leu Leu Arg Ala Tyr Gly Ala 
100 105 110 

Glu lie Val Leu Thr Pro Gly Ala Ala Gly Met Gin Gly Ala Lys Asp 
115 120 125 

Lys Ala Asp Glu lie Val Ala Glu Arg Glu Asn Ala Val Leu Ala Arg 
130 135 140 

Gin Phe Glu Asn Glu Ala Asn Pro Arg Val Asn Arg Asp Thr Thr Ala 
145 150 155 160 

Lys Glu lie Leu Glu Asp Thr Asp Gly Thr Val Asp lie Phe Val Ala 
165 170 175 

Ser Phe Gly Thr Gly Gly Thr Val Thr Gly Val Gly Gin Val Leu Lys 
180 185 190 



Glu Asn Asn Ala Asp Val Gin Val Tyr Thr Val Glu Pro Glu Ala Ser 
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195 200 205 

Pro Leu Leu Thr Ala Gly Lys Ala Gly Pro His Lys lie Gin Gly lie 
210 215 220 

Gly Ala Asn Phe lie Pro Glu Val Leu Asp Arg Lys Val Leu Asp Asp 
225 230 235 240 

Val Leu Thr Val Ser Asn Glu Asp Ala lie Ala Phe Ser Arg Lys Leu 
245 250 255 

Ala Thr Glu Glu Gly lie Leu Gly Gly lie Ser Thr Gly Ala Asn lie 
260 265 270 

Lys Ala Ala Leu Asp Leu Ala Ala Lys Pro Glu Asn Ala Gly Lys Thr 
275 280 285 

lie Val Thr Val Val Thr Asp Phe Gly Glu Arg Tyr Val Ser Thr Val 
290 295 300 

Leu Tyr Glu Asp lie Arg Asp 
305 310 



<210> 247 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . {600} 
<223> RXN00402 

<400> 247 

act gac gaa aag gat gga aag cca gta ttg ccc tac ttc gtc act cca 48 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

gat get get tac cac gga ttg aag tac gca gac ctt ggt gca cca gec 9 6 
Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

ttc ggc etc aag gtt cgc gtt ggc ctt eta cgc gac acc ggc tec acc 144 
Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

etc tec gca ttc aac gca tgg get gca gtc cag ggc ate gac acc ctt 192 
Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

tec ctg cgc ctg gag cgc cac aac gaa aac gec ate aag gtt gca gaa 240 
Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

ttc etc aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg 288 
Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 
85 90 95 



aag gat tec cct tgg tac gca acc aag gaa aag ctt ggc ctg aag tac 33 6 
Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 



BGM21CP 



-349- 



100 105 110 

acc ggc tec gtt etc acc ttc gag ate aag ggc ggc aag gat gag get 3 84 
Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

tgg gca ttt ate gac gec ctg aag eta cac tec aac ctt gca aac ate 432 
Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
130 135 140 

ggc gat gtt cgc tec etc gtt gtt cac cca gca acc acc acc cat tea 480 
Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
145 150 155 160 

cag tec gac gaa get ggc ctg gca cgc gcg ggc gtt acc cag tec acc 528 
Gin Ser Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr 
165 170 175 

gtc cgc ctg tec gtt ggc ate gag acc att gat gat ate ate get gac 57 6 
Val Arg Leu Ser Val Gly lie Glu Thr lie Asp Asp lie lie Ala Asp 
180 185 190 

etc gaa ggc ggc ttt get gca ate tagctttaaa tagactcacc cca 623 
Leu Glu Gly Gly Phe Ala Ala lie 
195 200 



<210> 248 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Thr Asp Glu Lys Asp Gly Lys Pro Val Leu Pro Tyr Phe Val Thr Pro 
15 10 15 

Asp Ala Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala 
20 25 30 

Phe Gly Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr 
35 40 45 

Leu Ser Ala Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu 
50 55 60 

Ser Leu Arg Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu 
65 70 75 80 

Phe Leu Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu 
85 90 95 

Lys Asp Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr 
100 105 110 

Thr Gly Ser Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala 
115 120 125 

Trp Ala Phe lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie 
130 135 140 



Gly Asp Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser 
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145 

Gin Ser Asp Glu 

Val Arg Leu Ser 
180 

Leu Glu Gly Gly 
195 



150 

Ala Gly Leu Ala 
165 

Val Gly lie Glu 

Phe Ala Ala lie 
200 



155 

Arg Ala Gly Val 
170 

Thr lie Asp Asp 
185 



160 

Thr Gin Ser Thr 
175 

lie lie Ala Asp 
190 



<210> 249 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (576) 
<223> FRXA00402 



<400> 249 

gta ttg ccc tac ttc gtc act cca gat get get tac cac gga ttg aag 48 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 



tac gca gac ctt ggt gca cca gec ttc ggc etc aag gtt cgc gtt ggc 96 
Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 
20 25 30 



ctt eta cgc gac acc ggc tec acc etc tec gca ttc aac gca tgg get 144 
Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 



gca gtc cag ggc ate gac acc ctt tec ctg cgc ctg gag cgc cac aac 192 
Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 



gaa aac gec ate aag gtt gca gaa ttc etc aac aac cac gag aag gtg 240 
Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 



gaa aag gtt aac ttc gca ggc ctg aag gat tec cct tgg tac gca acc 2 88 
Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 



aag gaa aag ctt ggc ctg aag tac acc ggc tec gtt etc acc ttc gag 33 6 
Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 110 



ate aag ggc ggc aag gat gag get tgg gca ttt ate gac gee ctg aag 3 84 
lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe lie Asp Ala Leu Lys 
115 120 125 



eta cac tec aac ctt gca aac ate ggc gat gtt cgc tec etc gtt gtt 432 
Leu His Ser Asn Leu Ala Asn lie Gly Asp Val Arg Ser Leu Val Val 
130 135 140 



cac cca gca acc acc acc cat tea cag tec gac gaa get ggc ctg gca 480 
His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
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145 150 155 160 

cgc gcg ggc gtt acc cag tec acc gtc cgc ctg tec gtt ggc ate gag 52 8 
Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly lie Glu 
165 170 175 

acc att gat gat ate ate get gac etc gaa ggc ggc ttt get gca ate 576 
Thr lie Asp Asp lie lie Ala Asp Leu Glu Gly Gly Phe Ala Ala lie 
180 185 190 

tagctttaaa tagactcacc cca 599 



<210> 250 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Val Leu Pro Tyr Phe Val Thr Pro Asp Ala Ala Tyr His Gly Leu Lys 
15 10 15 

Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu Lys Val Arg Val Gly 
20 25 30 

Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala Phe Asn Ala Trp Ala 
35 40 45 

Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg Leu Glu Arg His Asn 
50 55 60 

Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn Asn His Glu Lys Val 
65 70 75 80 

Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser Pro Trp Tyr Ala Thr 
85 90 95 

Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser Val Leu Thr Phe Glu 
100 105 110 

lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe lie Asp Ala Leu Lys 
115 120 125 

Leu His Ser Asn Leu Ala Asn lie Gly Asp Val Arg Ser Leu Val Val 
130 135 140 

His Pro Ala Thr Thr Thr His Ser Gin Ser Asp Glu Ala Gly Leu Ala 
145 150 155 160 

Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu Ser Val Gly lie Glu 
165 170 175 

Thr lie Asp Asp lie lie Ala Asp Leu Glu Gly Gly Phe Ala Ala lie 
180 185 190 



<210> 251 
<211> 613 
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<212> DNA 

<213> Corynebacteriuin glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXS00405 

<400> 251 

agaataaatt tataccacac agtctattgc aatagaccaa gctgttcagt agggtgcatg 6 0 

ggagaagaat ttcctaataa aaactcttaa ggacctccaa atg cca aag tac gac 115 

Met Pro Lys Tyr Asp 
1 5 

aat tec aat get gac cag tgg ggc ttt gaa acc cgc tec att cac gca 163 

Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr Arg Ser lie His Ala 
10 15 20 

ggc cag tea gta gac gca cag acc age gca cga aac ctt ccg ate tac 211 
Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg Asn Leu Pro lie Tyr 
25 30 35 

caa tec acc get ttc gtg ttc gac tec get gag cac gee aag cag cgt 259 
Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu His Ala Lys Gin Arg 
40 45 50 

ttc gca ctt gag gat eta ggc cct gtt tac tec cgc etc acc aac cca 307 
Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser Arg Leu Thr Asn Pro 
55 60 65 

acc gtt gag get ttg gaa aac cgc ate get tec etc gaa ggt ggc gtc 3 55 
Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser Leu Glu Gly Gly Val 
70 75 80 85 

cac get gta gcg ttc tec tec gga cag gee gca acc acc aac gee att 403 
His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala Thr Thr Asn Ala lie 
90 95 100 

ttg aac ctg gca gga gcg ggc gac cac ate gtc acc tec cca cgc etc 451 
Leu Asn Leu Ala Gly Ala Gly Asp His lie Val Thr Ser Pro Arg Leu 
105 110 115 

tac ggt ggc acc gag act eta ttc ctt ate act ctt aac cgc ctg ggt 499 
Tyr Gly Gly Thr Glu Thr Leu Phe Leu lie Thr Leu Asn Arg Leu Gly 
120 125 130 

ate gat gtt tec ttc gtg gaa aac ccc gac gac cct gag tec tgg cag 547 
lie Asp Val Ser Phe Val Glu Asn Pro Asp Asp Pro Glu Ser Trp Gin 
135 140 145 

gca gee gtt cag cca aac acc aaa gca ttc ttc ggc gag act ttc gec 595 
Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe Gly Glu Thr Phe Ala 
150 155 160 165 

aac cca cag gca gac gtc 613 
Asn Pro Gin Ala Asp Val 
170 



<210> 252 
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<211> 171 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 252 

Met Pro Lys Tyr Asp 
1 5 

Arg Ser lie His Ala 
20 

Asn Leu Pro lie Tyr 

35 

His Ala Lys Gin Arg 
50 

Arg Leu Thr Asn Pro 
65 

Leu Glu Gly Gly Val 
85 

Thr Thr Asn Ala He 
100 

Thr Ser Pro Arg Leu 
115 

Leu Asn Arg Leu Gly 
130 

Pro Glu Ser Trp Gin 
145 

Gly Glu Thr Phe Ala 
165 



<210> 253 
<211> 1812 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXC00164 

<400> 253 

ctgctttgcg ggaggttatg aaatgagtgg ggagacgtcg aaaagcatgc gctttccgtt 60 

ggccagcctg ccgcaagtgc ggcgcgaggt ggcccggcag gtg ggt cgt att ccg 115 

Val Gly Arg He Pro 
1 5 

egg gcg aag tgg tgg ttt tta ggc gcg ctg gtg ttg ctg agt gcg ggc 163 
Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val Leu Leu Ser Ala Gly 
10 15 20 

get tat gcg teg gtg ctg gtg ccg cag gtg ctg ggg egg att gtg gat 211 



Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
10 15 

Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 
25 30 

Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 
40 45 

Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
55 60 

Thr Val Glu Ala Leu Glu Asn Arg He Ala Ser 
70 75 80 

His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 
90 95 

Leu Asn Leu Ala Gly Ala Gly Asp His He Val 
105 110 

Tyr Gly Gly Thr Glu Thr Leu Phe Leu He Thr 
120 125 

He Asp Val Ser Phe Val Glu Asn Pro Asp Asp 
135 140 

Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
150 155 160 

Asn Pro Gin Ala Asp Val 
170 
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Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu Gly Arg lie Val Asp 
25 30 35 

ctg gtg tec gat ggc gcg cag atg cgt gat ttt gtt gag etc agt gtg 259 
Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe Val Glu Leu Ser Val 
40 45 50 

att etc att gcg gtg gca att gec ggc gcg gtg etc agt gcg tgc ggg 3 07 
lie Leu lie Ala Val Ala lie Ala Gly Ala Val Leu Ser Ala Cys Gly 
55 60 65 

ttc tat gtg gtg teg egg att tct gag aag att ate gec aat ttg agg 355 
Phe Tyr Val Val Ser Arg lie Ser Glu Lys lie lie Ala Asn Leu Arg 
70 75 80 85 

gaa gat atg gtg ggc acc gcg ctt ggg ttg ccc acg cac cag gtg gaa 403 
Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro Thr His Gin Val Glu 
90 95 100 

gat gcg ggc tct ggc gat ttg gtg age cgc tec acc gat gat gtc tec 451 
Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser Thr Asp Asp Val Ser 
105 110 115 

gag eta tec gca gcg gtg aca gag acc gtc ccg att tta agt tec tea 499 
Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro lie Leu Ser Ser Ser 
120 125 130 

ctg ttt acc att gec gcg acg ate att gcg ctg ttt tct ttg gac tgg 547 
Leu Phe Thr lie Ala Ala Thr lie lie Ala Leu Phe Ser Leu Asp Trp 
135 140 145 

caa ttt gtg etc att cct gtc gtg gtg gcg ccg gtg tac tac ttc gcg 595 
Gin Phe Val Leu He Pro Val Val Val Ala Pro Val Tyr Tyr Phe Ala 
150 155 160 165 

tec aag cac tat ttg age aag gcg ccg gat egg tat gcg gca gaa cgc 643 
Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg Tyr Ala Ala Glu Arg 
170 175 180 

gcg gcg atg gcg gag cgt gcg cga aag gta ctt gag get att cgc ggg 691 
Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu Glu Ala He Arg Gly 
185 190 195 

cgt gca act gtg egg gcg tat tec atg gaa gat gee atg cat aat cag 73 9 
Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp Ala Met His Asn Gin 
200 205 210 

att gat cag gcg teg tgg tct gtg gtg gtc aag ggt att cgt gcg cgc 7 87 
He Asp Gin Ala Ser Trp Ser Val Val Val Lys Gly He Arg Ala Arg 
215 220 225 

acc acc atg ttg att ttg aac atg tgg atg ctg ttt gcg gaa ttc etc 835 
Thr Thr Met Leu He Leu Asn Met Trp Met Leu Phe Ala Glu Phe Leu 
230 235 240 245 

atg etc gcg gtc gcg ttg gtg ate ggc tac aag ctg gtc att gat aat 883 
Met Leu Ala Val Ala Leu Val lie Gly Tyr Lys Leu Val He Asp Asn 
250 255 260 

gcg ctg acg ate ggc gcg gtt acc ggt gec gtg ctg atg att att cgt 931 
Ala Leu Thr He Gly Ala Val Thr Gly Ala Val Leu Met He He Arg 
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265 270 275 

ctg cgt ggc ccg atg aat atg ttc atg cgc gtg etc gac acc att caa 97 9 
Leu Arg Gly Pro Met Asn Met Phe Met Arg Val Leu Asp Thr lie Gin 
280 285 290 

tec ggc tat gcg teg ctg gcg cgc ate gtg gga gtt gtt gcg gat ccg 1027 
Ser Gly Tyr Ala Ser Leu Ala Arg lie Val Gly Val Val Ala Asp Pro 
295 300 305 

ccg att cct gtg ccc gac age ggt gtg aaa gca cct cag ggc aaa gtg 1075 
Pro He Pro Val Pro Asp Ser Gly Val Lys Ala Pro Gin Gly Lys Val 
310 315 320 325 

gaa ttg cgc aac gtc age ttt age tat ggc gat tec tgg gcg gtg aaa 1123 
Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp Ser Trp Ala Val Lys 
330 335 340 

gac ate gac ate acg ate aat tec ggc gaa act gtc gcg etc gtg ggc 1171 
Asp He Asp He Thr He Asn Ser Gly Glu Thr Val Ala Leu Val Gly 
345 350 355 

gca tct ggc gca ggt aag acg acg gtc gee gec ttg ctg gcg ggc ttg 1219 
Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala Leu Leu Ala Gly Leu 
360 365 370 

egg gtg cca gat caa ggg caa gtg ctt gtc gac gac ttc ccc gtc tct 1267 
Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp Asp Phe Pro Val Ser 
375 380 385 

cac etc tct gac cgc gag cgt ate gee cgc ttg gec atg gtc age cag 1315 
His Leu Ser Asp Arg Glu Arg He Ala Arg Leu Ala Met Val Ser Gin 
390 395 400 405 

gag gtt cat gtt ttc tec ggc acg ctg cgc cag gat etc acc ttg get 13 63 
Glu Val His Val Phe Ser Gly Thr Leu Arg Gin Asp Leu Thr Leu Ala 
410 415 420 

aaa cca gat gec tec gat gag gaa tta gcg cat get ctt ggg caa gtt 1411 
Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His Ala Leu Gly Gin Val 
425 430 435 

aat gec ctt gac tgg ttg gag agt ctt cca gaa gga ctg gac acg gtc 1459 
Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu Gly Leu Asp Thr Val 
440 445 450 

gtt ggt gcg cga gga ate cag eta gaa cca gtg gtg get cag cag ttg 1507 
Val Gly Ala Arg Gly He Gin Leu Glu Pro Val Val Ala Gin Gin Leu 
455 460 465 

gcg ttg gee egg gtg ttg ttg etc aat ccg gcg ate gtc ate atg gat 1555 
Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala He Val He Met Asp 
470 475 480 485 

gaa gec acg gca gaa gca gga teg gcg ggt gec age gca ctg gaa gag 1603 
Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala Ser Ala Leu Glu Glu 
490 495 500 

get gca gat gca gtg age aag aac cgt tec gca ttg gtg gtg gcg cac 1651 
Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala Leu Val Val Ala His 
505 510 515 
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cgg ttg gat cag gca teg egg get gat cag att ctg gtg atg gat aag 1699 
Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin lie Leu Val Met Asp Lys 
520 525 530 

ggg gag gtt gtg gaa tec ggt act cac cag gag tta ttg gat cac ggg 1747 
Gly Glu Val Val Glu Ser Gly Thr His Gin Glu Leu Leu Asp His Gly 
535 540 545 

ggt att tat cag cgt ctg tgg act gcg tgg agt gtc gga aga 17 89 

Gly lie Tyr Gin Arg Leu Trp Thr Ala Trp Ser Val Gly Arg 
550 555 560 

tagttgactg ttcaatgcgt tga 1812 



<210> 254 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Gly Arg lie Pro Arg Ala Lys Trp Trp Phe Leu Gly Ala Leu Val 
15 10 15 

Leu Leu Ser Ala Gly Ala Tyr Ala Ser Val Leu Val Pro Gin Val Leu 
20 25 30 

Gly Arg lie Val Asp Leu Val Ser Asp Gly Ala Gin Met Arg Asp Phe 
35 40 45 

Val Glu Leu Ser Val lie Leu lie Ala Val Ala He Ala Gly Ala Val 
50 55 60 

Leu Ser Ala Cys Gly Phe Tyr Val Val Ser Arg He Ser Glu Lys He 
65 70 75 80 

He Ala Asn Leu Arg Glu Asp Met Val Gly Thr Ala Leu Gly Leu Pro 
85 90 95 

Thr His Gin Val Glu Asp Ala Gly Ser Gly Asp Leu Val Ser Arg Ser 
100 105 110 

Thr Asp Asp Val Ser Glu Leu Ser Ala Ala Val Thr Glu Thr Val Pro 
115 120 125 

lie Leu Ser Ser Ser Leu Phe Thr He Ala Ala Thr He He Ala Leu 
130 135 140 

Phe Ser Leu Asp Trp Gin Phe Val Leu He Pro Val Val Val Ala Pro 
145 150 155 160 

Val Tyr Tyr Phe Ala Ser Lys His Tyr Leu Ser Lys Ala Pro Asp Arg 
165 170 175 

Tyr Ala Ala Glu Arg Ala Ala Met Ala Glu Arg Ala Arg Lys Val Leu 
180 185 190 

Glu Ala He Arg Gly Arg Ala Thr Val Arg Ala Tyr Ser Met Glu Asp 
195 200 205 
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Ala Met His Asn Gin lie Asp Gin Ala Ser Trp Ser Val Val Val Lys 
210 215 220 

Gly lie Arg Ala Arg Thr Thr Met Leu lie Leu Asn Met Trp Met Leu 
225 230 235 240 

Phe Ala Glu Phe Leu Met Leu Ala Val Ala Leu Val lie Gly Tyr Lys 
245 250 255 

Leu Val lie Asp Asn Ala Leu Thr lie Gly Ala Val Thr Gly Ala Val 
260 265 270 

Leu Met lie lie Arg Leu Arg Gly Pro Met Asn Met Phe Met Arg Val 
275 280 285 

Leu Asp Thr lie Gin Ser Gly Tyr Ala Ser Leu Ala Arg lie Val Gly 
290 295 300 

Val Val Ala Asp Pro Pro lie Pro Val Pro Asp Ser Gly Val Lys Ala 
305 310 315 320 

Pro Gin Gly Lys Val Glu Leu Arg Asn Val Ser Phe Ser Tyr Gly Asp 
325 330 335 

Ser Trp Ala Val Lys Asp lie Asp lie Thr lie Asn Ser Gly Glu Thr 
340 345 350 

Val Ala Leu Val Gly Ala Ser Gly Ala Gly Lys Thr Thr Val Ala Ala 
355 360 365 

Leu Leu Ala Gly Leu Arg Val Pro Asp Gin Gly Gin Val Leu Val Asp 
370 375 380 

Asp Phe Pro Val Ser His Leu Ser Asp Arg Glu Arg lie Ala Arg Leu 
385 390 395 400 

Ala Met Val Ser Gin Glu Val His Val Phe Ser Gly Thr Leu Arg Gin 
405 410 415 

Asp Leu Thr Leu Ala Lys Pro Asp Ala Ser Asp Glu Glu Leu Ala His 
420 425 430 

Ala Leu Gly Gin Val Asn Ala Leu Asp Trp Leu Glu Ser Leu Pro Glu 
435 440 445 

Gly Leu Asp Thr Val Val Gly Ala Arg Gly lie Gin Leu Glu Pro Val 
450 455 460 

Val Ala Gin Gin Leu Ala Leu Ala Arg Val Leu Leu Leu Asn Pro Ala 
465 470 475 480 

lie Val lie Met Asp Glu Ala Thr Ala Glu Ala Gly Ser Ala Gly Ala 
485 490 495 

Ser Ala Leu Glu Glu Ala Ala Asp Ala Val Ser Lys Asn Arg Ser Ala 
500 505 510 

Leu Val Val Ala His Arg Leu Asp Gin Ala Ser Arg Ala Asp Gin lie 
515 520 525 



Leu Val Met Asp Lys Gly Glu Val Val Glu Ser Gly Thr His Gin Glu 
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530 535 540 

Leu Leu Asp His Gly Gly lie Tyr Gin Arg Leu Trp Thr Ala Trp Ser 
545 550 555 560 

Val Gly Arg 



<210> 255 
<211> 1713 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1690) 
<223> RXC01191 

<400> 255 

cgctgctttc acgcaactga aaccgcaccg gatcaagtta tttggggttg ttctttgtgg 60 

cgtgttggtg gccgtcgcgg ggttggtagg gccctgggcg gtg ggt gga etc gtc 115 

Val Gly Gly Leu Val 
1 5 

gat aag etc ctt gca acc ccg age atg cgc gac gtt gta gtg ttc gcg 163 
Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp Val Val Val Phe Ala 
10 15 20 

ctg ctt ate gtg get ggc ggc gtt gtt teg age ctg ggc acg tgg tgg 211 
Leu Leu lie Val Ala Gly Gly Val Val Ser Ser Leu Gly Thr Trp Trp 
25 30 35 

ggc age gcg ctg atg gcg cgc gcg ttg gag ccg gcg ate gcg ggg ctg 2 59 
Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro Ala lie Ala Gly Leu 
40 45 50 

cgc gag gat gtg ttg cgc gcg gcg gtg agt ttg gat gcg aac acg att 3 07 
Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu Asp Ala Asn Thr lie 
55 60 65 

gaa acg gcg ggg cgc ggc gac gtg att teg cgt ate gcg gat gat teg 3 55 
Glu Thr Ala Gly Arg Gly Asp Val lie Ser Arg lie Ala Asp Asp Ser 
70 75 80 85 

egg gag gtg tec act gcg gcg age acc gtg gtg ccg ctg atg gtg cag 403 
Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val Pro Leu Met Val Gin 
90 95 100 

9"cg ggc ttt acc gtg gtg att tec gcg ttt ggc atg gcg gcg gtt gat 451 
Ala Gly Phe Thr Val Val lie Ser Ala Phe Gly Met Ala Ala Val Asp 
105 110 115 

tgg cgc etc ggc ctt gtc ggt ttg gtc gcg ate ccg ctg tat tgg acc 499 
Trp Arg Leu Gly Leu Val Gly Leu Val Ala lie Pro Leu Tyr Trp Thr 
120 125 130 



acg ttg cgc gtc tat tta ccc cgc tea ggt ccg ctt tat acg cgt gag 
Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro Leu Tyr Thr Arg Glu 
135 140 145 



547 
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cgc gag gcc ttt ggg gtg cgc acg cag egg ctt gtc ggc gca gtc gaa 595 
Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu Val Gly Ala Val Glu 
150 155 160 165 

ggc gcg gaa acc ttg cgc get ttc cgc gca gaa gat aca gaa tta aag 643 
Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu Asp Thr Glu Leu Lys 
170 175 180 

cgt ate gac gca gcc tec ggc gaa gcc cgc gac att tec att tct gtt 691 
Arg lie Asp Ala Ala Ser Gly Glu Ala Arg Asp lie Ser He Ser Val 
185 190 195 

ttc agg ttc etc aca tgg gca ttt tec cgc aac aac cgc gcg gaa tgc 73 9 
Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn Asn Arg Ala Glu Cys 
200 205 210 

ate acc etc gtg etc ate ttg ggc acc ggc ttt tac ctg gtc aac ate 7 87 
He Thr Leu Val Leu He Leu Gly Thr Gly Phe Tyr Leu Val Asn He 
215 220 225 

gat ctg gtc acc gtc ggc gca gtc tea acc gcc gca ctg ate ttc cac 83 5 
Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala Ala Leu He Phe His 
230 235 240 245 

cga etc ttc ggt cca ate ggc acg etc gtg ggc atg ttc tec gac ate 883 
Arg Leu Phe Gly Pro He Gly Thr Leu Val Gly Met Phe Ser Asp He 
250 255 260 

caa tec gcc age gca teg ctg ate cgc atg gtg ggc gtt att aac gcg 931 
Gin Ser Ala Ser Ala Ser Leu He Arg Met Val Gly Val He Asn Ala 
265 270 275 

gca teg aac cag gtc age ggc acc teg ccg gcg tct gcc age acc get 97 9 
Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala Ser Ala Ser Thr Ala 
280 285 290 

tta acg ctt ttc gac gtc tec cac cac tat cac act gca ccc gtc ate 1027 
Leu Thr Leu Phe Asp Val Ser His His Tyr His Thr Ala Pro Val He 
295 300 305 

aag aat gca tec gtg cag ctg gaa cca ggg gaa cac ate gcc att gtg 1075 
Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu His He Ala He Val 
310 315 320 325 

ggt gcg acc ggc get ggt aaa age acg etc gcc etc att gcg gca ggc 1123 
Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala Leu He Ala Ala Gly 
330 335 340 

ctg etc age cca act tec ggg cag gtg get etc ggc gga teg agt ttt 1171 
Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu Gly Gly Ser Ser Phe 
345 350 355 

tct aac gtc gaa ccg gaa gca ttg cgc cag aag ate gcg atg gtc age 1219 
Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys He Ala Met Val Ser 
360 365 370 

caa gaa ate cac tgc ttc cga gga tct gtt tta gat aat ctt cgt ate 1267 
Gin Glu He His Cys Phe Arg Gly Ser Val Leu Asp Asn Leu Arg He 
375 380 385 
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gca cgc ccc gaa gcc acc gat gcg gac ate cac gec gtt etc gec gat 1315 
Ala Arg Pro Glu Ala Thr Asp Ala Asp lie His Ala Val Leu Ala Asp 
390 395 400 405 

att ggt gat tec tgg ttg gag cgc tta ccg caa ggc ata gac acc ate 13 63 
lie Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin Gly lie Asp Thr lie 
410 415 420 

gtg ggt gat ggc get ttc cgt tta acc tct gtg gaa aac cag ate atg 1411 
Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val Glu Asn Gin lie Met 
425 430 435 

gcg ctt get cgc gta cat ttg gcc gac eta gca ate gtc ate ctt gat 1459 
Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala lie Val lie Leu Asp 
440 445 450 

gaa gca acg get gaa tea ggc tct gat cat gca aaa cag ctt gaa gat 1507 
Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala Lys Gin Leu Glu Asp 
455 460 465 

gca gcc ctt aaa gtc act gaa aac aga tea gcc ate ate gtg get cac 1555 
Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala lie lie Val Ala His 
470 475 480 485 

cgc etc aac caa gcg aaa acc gcc gat cgc ate ate gtc atg gac tec 1603 
Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg lie lie Val Met Asp Ser 
490 495 500 

gga gaa ate ata gaa tct gga acc cat gaa gag ctt cga gcg ate ggc 1651 
Gly Glu lie lie Glu Ser Gly Thr His Glu Glu Leu Arg Ala lie Gly 
505 510 515 

ggc cga tat gaa caa ctg tgg act gcg tgg tct gcg cgc taattageca 1700 
Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser Ala Arg 
520 525 530 

cccaagacca cgc 1713 



<210> 256 
<211> 530 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Val Gly Gly Leu Val Asp Lys Leu Leu Ala Thr Pro Ser Met Arg Asp 
15 10 15 

Val Val Val Phe Ala Leu Leu lie Val Ala Gly Gly Val Val Ser Ser 
20 25 30 

Leu Gly Thr Trp Trp Gly Ser Ala Leu Met Ala Arg Ala Leu Glu Pro 
35 40 45 

Ala lie Ala Gly Leu Arg Glu Asp Val Leu Arg Ala Ala Val Ser Leu 
50 55 60 

Asp Ala Asn Thr lie Glu Thr Ala Gly Arg Gly Asp Val lie Ser Arg 
65 70 75 80 



lie Ala Asp Asp Ser Arg Glu Val Ser Thr Ala Ala Ser Thr Val Val 
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85 



90 



95 



Pro Leu Met Val Gin Ala Gly Phe Thr Val Val lie Ser Ala Phe Gly 
100 105 110 

Met Ala Ala Val Asp Trp Arg Leu Gly Leu Val Gly Leu Val Ala lie 
115 120 125 

Pro Leu Tyr Trp Thr Thr Leu Arg Val Tyr Leu Pro Arg Ser Gly Pro 



Leu Tyr Thr Arg Glu Arg Glu Ala Phe Gly Val Arg Thr Gin Arg Leu 
145 150 155 160 

Val Gly Ala Val Glu Gly Ala Glu Thr Leu Arg Ala Phe Arg Ala Glu 
165 170 175 

Asp Thr Glu Leu Lys Arg lie Asp Ala Ala Ser Gly Glu Ala Arg Asp 
180 185 190 

lie Ser lie Ser Val Phe Arg Phe Leu Thr Trp Ala Phe Ser Arg Asn 
195 200 205 

Asn Arg Ala Glu Cys lie Thr Leu Val Leu lie Leu Gly Thr Gly Phe 
210 215 220 

Tyr Leu Val Asn lie Asp Leu Val Thr Val Gly Ala Val Ser Thr Ala 
225 230 235 240 

Ala Leu lie Phe His Arg Leu Phe Gly Pro lie Gly Thr Leu Val Gly 
245 250 255 

Met Phe Ser Asp lie Gin Ser Ala Ser Ala Ser Leu lie Arg Met Val 
260 265 270 

Gly Val lie Asn Ala Ala Ser Asn Gin Val Ser Gly Thr Ser Pro Ala 
275 280 285 

Ser Ala Ser Thr Ala Leu Thr Leu Phe Asp Val Ser His His Tyr His 
290 295 300 

Thr Ala Pro Val lie Lys Asn Ala Ser Val Gin Leu Glu Pro Gly Glu 
305 310 315 320 

His lie Ala lie Val Gly Ala Thr Gly Ala Gly Lys Ser Thr Leu Ala 
325 330 335 

Leu lie Ala Ala Gly Leu Leu Ser Pro Thr Ser Gly Gin Val Ala Leu 
340 345 350 

Gly Gly Ser Ser Phe Ser Asn Val Glu Pro Glu Ala Leu Arg Gin Lys 
355 360 365 

lie Ala Met Val Ser Gin Glu lie His Cys Phe Arg Gly Ser Val Leu 
370 375 380 

Asp Asn Leu Arg He Ala Arg Pro Glu Ala Thr Asp Ala Asp He His 
385 390 395 400 

Ala Val Leu Ala Asp lie Gly Asp Ser Trp Leu Glu Arg Leu Pro Gin 



130 



135 



140 



405 



410 



415 
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Gly lie Asp Thr lie Val Gly Asp Gly Ala Phe Arg Leu Thr Ser Val 
420 425 430 

Glu Asn Gin lie Met Ala Leu Ala Arg Val His Leu Ala Asp Leu Ala 
435 440 445 

lie Val lie Leu Asp Glu Ala Thr Ala Glu Ser Gly Ser Asp His Ala 
450 455 460 

Lys Gin Leu Glu Asp Ala Ala Leu Lys Val Thr Glu Asn Arg Ser Ala 
465 470 475 480 

lie lie Val Ala His Arg Leu Asn Gin Ala Lys Thr Ala Asp Arg lie 
485 490 495 

lie Val Met Asp Ser Gly Glu lie He Glu Ser Gly Thr His Glu Glu 
500 505 510 

Leu Arg Ala He Gly Gly Arg Tyr Glu Gin Leu Trp Thr Ala Trp Ser 
515 520 525 

Ala Arg 
530 



<210> 257 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA02646 

<400> 257 

ttggaaataa aacctatgcc aaagtaggtg caattctagg agaagattac actagtcaac 60 

catgagtgaa acatacgtgt ctgagaaaag tccaggagtg atg get age gga gcg 115 

Met Ala Ser Gly Ala 
1 5 

gag ctg att cgt gec gec gac att caa acg gcg cag gca cga att tec 163 
Glu Leu He Arg Ala Ala Asp He Gin Thr Ala Gin Ala Arg He Ser 
10 15 20 

tec gtc att gca cca act cca ttg cag tat tgc cct cgt ctt tct gag 211 
Ser Val He Ala Pro Thr Pro Leu Gin Tyr Cys Pro Arg Leu Ser Glu 
25 30 35 

gaa ace gga gcg gaa ate tac ctt aag cgt gag gat ctg cag gat gtt 259 
Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu Asp Leu Gin Asp Val 
40 45 50 

cgt tec tac aag ate cgc ggt gcg ctg aac tct gga gcg cag etc acc 3 07 
Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser Gly Ala Gin Leu Thr 
55 60 65 



caa gag cag cgc gat gca ggt ate gtt gec gca tct gca ggt aac cat 3 55 
Gin Glu Gin Arg Asp Ala Gly lie Val Ala Ala Ser Ala Gly Asn His 
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70 75 80 85 

gcc cag ggc gtg gcc tat gtg tgc aag tec ttg ggc gtt cag gga cgc 403 

Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu Gly Val Gin Gly Arg 
90 95 100 

ate tat gtt cct gtg cag act cca aag caa aag cgt gac cgc ate atg 451 

lie Tyr Val Pro Val Gin Thr Pro Lys Gin Lys Arg Asp Arg lie Met 

105 110 115 

gtt cac ggc gga gag ttt gtc tec ttg gtg gtc act ggc aat aac ttc 499 
Val His Gly Gly Glu Phe Val Ser Leu Val Val Thr Gly Asn Asn Phe 
120 125 130 

gac gaa gca teg get gca gcg cat gaa gat gca gag cgc acc ggc gca 547 

Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala Glu Arg Thr Gly Ala 
135 140 145 

acg ctg ate gag cct ttc gat get cgc aac acc gtc ate ggt cag ggc 595 

Thr Leu lie Glu Pro Phe Asp Ala Arg Asn Thr Val lie Gly Gin Gly 
150 155 160 165 

acc gtg get get gag ate ttg teg cag ctg act tec atg ggc aag agt 643 

Thr Val Ala Ala Glu lie Leu Ser Gin Leu Thr Ser Met Gly Lys Ser 
170 175 180 

gca gat cac gtg atg gtt cca gtc ggc ggt ggc gga ctt ctt gca ggt 691 

Ala Asp His Val Met Val Pro Val Gly Gly Gly Gly Leu Leu Ala Gly 

185 190 195 

gtg gtc age tac atg get gat atg gca cct cgc act gcg ate gtt ggt 73 9 

Val Val Ser Tyr Met Ala Asp Met Ala Pro Arg Thr Ala He Val Gly 
200 205 210 

ate gaa eca gcg gga gca gca tec atg cag get gca ttg cac aat ggt 7 87 

He Glu Pro Ala Gly Ala Ala Ser Met Gin Ala Ala Leu His Asn Gly 
215 220 225 

gga cca ate act ttg gag act gtt gat ccc ttt gtg gac ggc gca gca 835 

Gly Pro He Thr Leu Glu Thr Val Asp Pro Phe Val Asp Gly Ala Ala 
230 235 240 245 

gtc aaa cgt gtc gga gat etc aac tac acc ate gtg gag aag aac cag 8 83 

Val Lys Arg Val Gly Asp Leu Asn Tyr Thr He Val Glu Lys Asn Gin 
250 255 260 

ggt cgc gtg cac atg atg age gcg acc gag ggc get gtg tgt act gag 931 

Gly Arg Val His Met Met Ser Ala Thr Glu Gly Ala Val Cys Thr Glu 

265 270 275 

atg etc gat ctt tac caa aac gaa ggc ate ate gcg gag cct get ggc 97 9 

Met Leu Asp Leu Tyr Gin Asn Glu Gly He He Ala Glu Pro Ala Gly 
280 285 290 

gcg ctg tct ate get ggg ttg aag gaa atg tec ttt gca get cgc tct 1027 

Ala Leu Ser He Ala Gly Leu Lys Glu Met Ser Phe Ala Ala Arg Ser 
295 300 305 

gtc gtg gtg tgc ate ate tct ggt ggc aac aac gat gtg ctg cgt tat 1075 

Val Val Val Cys He lie Ser Gly Gly Asn Asn Asp Val Leu Arg Tyr 
310 315 320 325 
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gcg gaa ate get gag cgc tec ttg gtg cgc cgc ggt tta aag cac tac 1123 
Ala Glu lie Ala Glu Arg Ser Leu Val Arg Arg Gly Leu Lys His Tyr 
330 335 340 

ttc ttg gtg aac ttc ccg caa aag cct ggt cag ttg cgt cac ttc ctg 1171 
Phe Leu Val Asn Phe Pro Gin Lys Pro Gly Gin Leu Arg His Phe Leu 
345 350 355 

gaa gat ate ctg gga ccg gat gat gac ate acg ctg ttt gag tac etc 1219 
Glu Asp lie Leu Gly Pro Asp Asp Asp lie Thr Leu Phe Glu Tyr Leu 
360 365 370 

aag cgc aac aac cgt gag ace ggt act gcg ttg gtg ggt att cac ttg 12 67 
Lys Arg Asn Asn Arg Glu Thr Gly Thr Ala Leu Val Gly lie His Leu 
375 380 385 

agt gaa gca tea gga ttg gat tct ttg ctg gaa cgt atg gag gaa teg 1315 
Ser Glu Ala Ser Gly Leu Asp Ser Leu Leu Glu Arg Met Glu Glu Ser 
390 395 400 405 

gca att gat tec cgt cgc etc gag ccg ggc ace cct gag tac gaa tac 13 63 
Ala lie Asp Ser Arg Arg Leu Glu Pro Gly Thr Pro Glu Tyr Glu Tyr 
410 415 420 

ttg ace taaacatagc tgaaggecac etc 1392 
Leu Thr 



<210> 258 
<211> 423 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 258 

Met Ala Ser Gly Ala Glu Leu lie Arg Ala Ala Asp lie Gin Thr Ala 
15 10 15 

Gin Ala Arg lie Ser Ser Val lie Ala Pro Thr Pro Leu Gin Tyr Cys 
20 25 30 

Pro Arg Leu Ser Glu Glu Thr Gly Ala Glu He Tyr Leu Lys Arg Glu 
35 40 45 

Asp Leu Gin Asp Val Arg Ser Tyr Lys He Arg Gly Ala Leu Asn Ser 
50 55 60 

Gly Ala Gin Leu Thr Gin Glu Gin Arg Asp Ala Gly He Val Ala Ala 
65 70 75 80 

Ser Ala Gly Asn His Ala Gin Gly Val Ala Tyr Val Cys Lys Ser Leu 
85 90 95 

Gly Val Gin Gly Arg He Tyr Val Pro Val Gin Thr Pro Lys Gin Lys 
100 105 110 

Arg Asp Arg He Met Val His Gly Gly Glu Phe Val Ser Leu Val Val 
115 120 125 



Thr Gly Asn Asn Phe Asp Glu Ala Ser Ala Ala Ala His Glu Asp Ala 
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130 135 140 

Glu Arg Thr Gly Ala Thr Leu lie Glu Pro Phe Asp Ala Arg Asn Thr 
145 150 155 160 

Val lie Gly Gin Gly Thr Val Ala Ala Glu lie Leu Ser Gin Leu Thr 
165 170 175 

Ser Met Gly Lys Ser Ala Asp His Val Met Val Pro Val Gly Gly Gly 
180 185 190 

Gly Leu Leu Ala Gly Val Val Ser Tyr Met Ala Asp Met Ala Pro Arg 
195 200 205 

Thr Ala He Val Gly He Glu Pro Ala Gly Ala Ala Ser Met Gin Ala 
210 215 220 

Ala Leu His Asn Gly Gly Pro He Thr Leu Glu Thr Val Asp Pro Phe 
225 230 235 240 

Val Asp Gly Ala Ala Val Lys Arg Val Gly Asp Leu Asn Tyr Thr He 
245 250 255 

Val Glu Lys Asn Gin Gly Arg Val His Met Met Ser Ala Thr Glu Gly 
260 265 270 

Ala Val Cys Thr Glu Met Leu Asp Leu Tyr Gin Asn Glu Gly He He 
275 280 285 

Ala Glu Pro Ala Gly Ala Leu Ser He Ala Gly Leu Lys Glu Met Ser 
290 295 300 

Phe Ala Ala Arg Ser Val Val Val Cys He He Ser Gly Gly Asn Asn 
305 310 315 320 

Asp Val Leu Arg Tyr Ala Glu He Ala Glu Arg Ser Leu Val Arg Arg 
325 330 335 

Gly Leu Lys His Tyr Phe Leu Val Asn Phe Pro Gin Lys Pro Gly Gin 
340 345 350 

Leu Arg His Phe Leu Glu Asp He Leu Gly Pro Asp Asp Asp He Thr 
355 360 365 

Leu Phe Glu Tyr Leu Lys Arg Asn Asn Arg Glu Thr Gly Thr Ala Leu 
370 375 380 

Val Gly He His Leu Ser Glu Ala Ser Gly Leu Asp Ser Leu Leu Glu 
385 390 395 400 

Arg Met Glu Glu Ser Ala He Asp Ser Arg Arg Leu Glu Pro Gly Thr 
405 410 415 

Pro Glu Tyr Glu Tyr Leu Thr 
420 



<210> 259 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (943) 

<223> RXA00766 

<400> 259 

tatggcgctt gaaccacaaa taaagtctgc accgacgccg gtgatcttaa ttgtcgaacc 60 

ctacggcggg tccatccggc aacaaaaccc caacctacca atg gtt ttt tgg gac 115 

Met Val Phe Trp Asp 

1 5 

gat gca gcc tta acc cga ggc gat ggc ate ttt gaa aca etc etc ate 163 

Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe Glu Thr Leu Leu lie 

10 15 20 

cgc gac gga cat gcc tgc aac gtg cgc cga cac gga gaa cgc ttc aaa 211 

Arg Asp Gly His Ala Cys Asn Val Arg Arg His Gly Glu Arg Phe Lys 
25 30 35 

gca teg gca gca eta ttg gga ctg cca gag ccg ate ctg gaa gac tgg 2 59 

Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro lie Leu Glu Asp Trp 
40 45 50 

gaa aaa gcc acc caa atg ggc ate gaa tec tgg tac tec cac ccc aac 3 07 

Glu Lys Ala Thr Gin Met Gly lie Glu Ser Trp Tyr Ser His Pro Asn 
55 60 65 

gca ggc gag gcc tea tgc acc tgg acg etc age cga ggt cgt tec tec 3 55 

Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser Arg Gly Arg Ser Ser 

70 75 80 85 

acg ggg ctg gcc tea gga tgg tta acc ate acc cca gtc tec tec gac 403 

Thr Gly Leu Ala Ser Gly Trp Leu Thr lie Thr Pro Val Ser Ser Asp 

90 95 100 

aaa ctg gcg caa cgt gaa cac ggt gta teg gtc atg acc agt tea aga 451 

Lys Leu Ala Gin Arg Glu His Gly Val Ser Val Met Thr Ser Ser Arg 
105 110 115 

gga tat tec ate gac acc ggc etc ccc gga ate gga aaa gcc acc cga 499 

Gly Tyr Ser lie Asp Thr Gly Leu Pro Gly lie Gly Lys Ala Thr Arg 
120 125 130 

ggc gag eta tct aaa gtg gaa cga acc ccc gca cca tgg ctg aca gtc 547 

Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala Pro Trp Leu Thr Val 
135 140 145 

ggc gcc aaa aca eta gcc tac gca gca aac atg gca gcc ctg cgc tac 595 

Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met Ala Ala Leu Arg Tyr 

150 155 160 165 

gcc aaa tea aac gga ttc gac gat gtg ate ttc acc gat ggc gac cgc 643 

Ala Lys Ser Asn Gly Phe Asp Asp Val lie Phe Thr Asp Gly Asp Arg 

170 175 180 



gtt eta gaa ggc gcc acc tec acc gta gtg agt ttc aaa ggc gac aaa 
Val Leu Glu Gly Ala Thr Ser Thr Val Val Ser Phe Lys Gly Asp Lys 
185 190 195 



691 
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atc cgc acc cct tea ccc ggt ggc gac att etc ccc gga ace acc caa 73 9 
lie Arg Thr Pro Ser Pro Gly Gly Asp lie Leu Pro Gly Thr Thr Gin 
200 205 210 

gca gca etc ttt gca cac gca acc gaa aaa gga tgg cga tgt aaa gaa 787 
Ala Ala Leu Phe Ala His Ala Thr Glu Lys Gly Trp Arg Cys Lys Glu 
215 220 225 

aaa gac tta age att gac gat ctt ttc gga gee gac age gtg tgg eta 83 5 
Lys Asp Leu Ser lie Asp Asp Leu Phe Gly Ala Asp Ser Val Trp Leu 
230 235 240 245 

gtg tec tec gtc cgc gga cca gtt egg gtg acc agg etc gat gga cac 883 
Val Ser Ser Val Arg Gly Pro Val Arg Val Thr Arg Leu Asp Gly His 
250 255 260 

aaa tta egg aaa cca gac aat gaa aaa gaa ate aag gcg ctg att acc 931 
Lys Leu Arg Lys Pro Asp Asn Glu Lys Glu lie Lys Ala Leu lie Thr 
265 270 275 

aaa get ctg ggg tagaggctgg cgctgggact tgc 966 
Lys Ala Leu Gly 
280 



<210> 260 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Val Phe Trp Asp Asp Ala Ala Leu Thr Arg Gly Asp Gly lie Phe 
15 10 15 

Glu Thr Leu Leu lie Arg Asp Gly His Ala Cys Asn Val Arg Arg His 
20 25 30 

Gly Glu Arg Phe Lys Ala Ser Ala Ala Leu Leu Gly Leu Pro Glu Pro 
35 40 45 

lie Leu Glu Asp Trp Glu Lys Ala Thr Gin Met Gly lie Glu Ser Trp 
50 55 60 

Tyr Ser His Pro Asn Ala Gly Glu Ala Ser Cys Thr Trp Thr Leu Ser 
65 70 75 80 

Arg Gly Arg Ser Ser Thr Gly Leu Ala Ser Gly Trp Leu Thr lie Thr 
85 90 95 

Pro Val Ser Ser Asp Lys Leu Ala Gin Arg Glu His Gly Val Ser Val 
100 105 110 

Met Thr Ser Ser Arg Gly Tyr Ser lie Asp Thr Gly Leu Pro Gly lie 
115 120 125 

Gly Lys Ala Thr Arg Gly Glu Leu Ser Lys Val Glu Arg Thr Pro Ala 
130 135 140 



Pro Trp Leu Thr Val Gly Ala Lys Thr Leu Ala Tyr Ala Ala Asn Met 
145 150 155 160 
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Ala Ala Leu Arg 



Thr Asp Gly Asp 
180 

Phe Lys Gly Asp 
195 

Pro Gly Thr Thr 
210 

Trp Arg Cys Lys 
225 

Asp Ser Val Trp 



Arg Leu Asp Gly 
260 

Lys Ala Leu lie 
275 



Tyr Ala Lys Ser 
165 

Arg Val Leu Glu 



Lys lie Arg Thr 
200 

Gin Ala Ala Leu 
215 

Glu Lys Asp Leu 
230 

Leu Val Ser Ser 
245 

His Lys Leu Arg 



Thr Lys Ala Leu 
280 



Asn Gly Phe Asp 
170 

Gly Ala Thr Ser 
185 

Pro Ser Pro Gly 



Phe Ala His Ala 
220 

Ser lie Asp Asp 
235 

Val Arg Gly Pro 
250 

Lys Pro Asp Asn 
265 

Gly 



Asp Val lie Phe 
175 

Thr Val Val Ser 
190 

Gly Asp lie Leu 
205 

Thr Glu Lys Gly 



Leu Phe Gly Ala 
240 

Val Arg Val Thr 
255 

Glu Lys Glu lie 
270 



<210> 261 
<211> 1224 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1201) 
<223> RXN01690 

<400> 261 

cctagccatt cctcaaaacc gtgagacgaa attggctatt catcccataa aatggggctg 60 

actagtgtat ctgtcaggta gcaggtgtac cttaaaatcc atg acg tea tta gag 115 

Met Thr Ser Leu Glu 
1 5 

ttc aca gta acc cgt acc gaa aat ccg acg tea ccc gat cgt ctg aag 163 
Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser Pro Asp Arg Leu Lys 
10 15 20 

gaa att ctt gec gca ccg aag ttc ggt aag ttc ttc acc gac cac atg 211 
Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe Phe Thr Asp His Met 
25 30 35 

gtg acc att gac tgg aac gag teg gaa ggc tgg cac aac gec caa tta 259 
Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp His Asn Ala Gin Leu 
40 45 50 

gtg cca tac gcg ccg att cct atg gat cct gec acc acc gta ttc cac 3 07 
Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala Thr Thr Val Phe His 
55 60 65 



tac gga cag gca att ttt gag gga att aag gec tac cgc cat teg gac 
Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala Tyr Arg His Ser Asp 
70 75 80 85 



355 
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gaa acc ate aag act ttc cgt cct gat gaa aac gec gag cgt atg cag 403 

Glu Thr lie Lys Thr Phe Arg Pro Asp Glu Asn Ala Glu Arg Met Gin 
90 95 100 

cgt tea gca get cga atg gca atg cca cag ttg cca acc gag gac ttt 451 

Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu Pro Thr Glu Asp Phe 
105 110 115 

att aaa gca ctt gaa ctg ctg gta gac gcg gat cag gat tgg gtt cct 499 

lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp Gin Asp Trp Val Pro 
120 125 130 

gag tac ggc gga gaa get tec etc tac ctg cgc cca ttc atg ate tec 547 

Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg Pro Phe Met lie Ser 

135 140 145 

acc gaa att ggc ttg ggt gtc age cca get gat gec tac aag ttc ctg 595 

Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp Ala Tyr Lys Phe Leu 
150 155 160 165 

gtc ate gca tec cca gtc ggc get tac ttc acc ggt gga ate aag cct 643 

Val lie Ala Ser Pro Val Gly Ala Tyr Phe Thr Gly Gly lie Lys Pro 
170 175 180 

gtt tec gtc tgg ctg age gaa gat tac gtc cgc get gca ccc ggc gga 691 

Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg Ala Ala Pro Gly Gly 
185 190 195 

act ggt gac gee aaa ttt get ggc aac tac gcg get tct ttg ctt gee 73 9 

Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala Ala Ser Leu Leu Ala 
200 205 210 

cag tec cag get gcg gaa aag ggc tgt gac cag gtc gta tgg ttg gat 7 87 

Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin Val Val Trp Leu Asp 

215 220 225 

gee ate gag cac aag tac ate gaa gaa atg ggt ggc atg aac ctt ggg 83 5 

Ala lie Glu His Lys Tyr lie Glu Glu Met Gly Gly Met Asn Leu Gly 
230 235 240 245 

ttc ate tac cgc aac ggc gac caa gtc aag eta gtc acc cct gaa ctt 883 
Phe lie Tyr Arg Asn Gly Asp Gin Val Lys Leu Val Thr Pro Glu Leu 
250 255 260 

tec ggc tea eta ctt cca ggc ate acc cgc aag tea ctt eta caa gta 931 

Ser Gly Ser Leu Leu Pro Gly lie Thr Arg Lys Ser Leu Leu Gin Val 
265 270 275 

gca cgc gac ttg gga tac gaa gta gaa gag cga aag ate acc acc acc 979 
Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg Lys lie Thr Thr Thr 
280 285 290 

gag tgg gaa gaa gac gca aag tct ggc gec atg acc gag gca ttt get 1027 
Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met Thr Glu Ala Phe Ala 

295 300 305 

tgc ggt act gca get gtt ate acc cct gtt ggc acc gtg aaa tea get 1075 

Cys Gly Thr Ala Ala Val lie Thr Pro Val Gly Thr Val Lys Ser Ala 
310 315 320 325 
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cac ggc acc ttc gaa gtg aac aac aat gaa gtc gga gaa ate acg atg 1123 
His Gly Thr Phe Glu Val Asn Asn Asn Glu Val Gly Glu He Thr Met 
330 335 340 

aag ctt cgt gaa acc etc acc gga att cag caa gga aac gtt gaa gac 1171 
Lys Leu Arg Glu Thr Leu Thr Gly He Gin Gin Gly Asn Val Glu Asp 
345 350 355 

caa aac gga tgg ctt tac cca ctg gtt ggc taaatcaacc ggttttaaga 1221 
Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
360 365 

ccc 1224 



<210> 262 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Thr Ser Leu Glu Phe Thr Val Thr Arg Thr Glu Asn Pro Thr Ser 
15 10 15 

Pro Asp Arg Leu Lys Glu He Leu Ala Ala Pro Lys Phe Gly Lys Phe 
20 25 30 

Phe Thr Asp His Met Val Thr He Asp Trp Asn Glu Ser Glu Gly Trp 
35 40 45 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro He Pro Met Asp Pro Ala 
50 55 60 

Thr Thr Val Phe His Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala 
65 70 75 80 

Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 
85 90 95 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 
100 105 110 

Pro Thr Glu Asp Phe He Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
115 120 125 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
130 135 140 

Pro Phe Met He Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
145 150 155 160 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 
165 170 175 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 
180 185 190 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
195 200 205 



Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
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210 

Val Val Trp Leu 
225 

Gly Met Asn Leu 



Val Thr Pro Glu 
260 

Ser Leu Leu Gin 
275 

Lys lie Thr Thr 
290 

Thr Glu Ala Phe 
305 

Thr Val Lys Ser 



Gly Glu lie Thr 
340 

Gly Asn Val Glu 
355 



215 

Asp Ala lie Glu 
230 

Gly Phe lie Tyr 
245 

Leu Ser Gly Ser 



Val Ala Arg Asp 
280 

Thr Glu Trp Glu 
295 

Ala Cys Gly Thr 
310 

Ala His Gly Thr 
325 

Met Lys Leu Arg 



Asp Gin Asn Gly 
360 



220 

His Lys Tyr lie 
235 

Arg Asn Gly Asp 
250 

Leu Leu Pro Gly 
265 

Leu Gly Tyr Glu 



Glu Asp Ala Lys 
300 

Ala Ala Val lie 
315 

Phe Glu Val Asn 
330 

Glu Thr Leu Thr 
345 

Trp Leu Tyr Pro 



Glu Glu Met Gly 
240 

Gin Val Lys Leu 
255 

lie Thr Arg Lys 
270 

Val Glu Glu Arg 
285 

Ser Gly Ala Met 



Thr Pro Val Gly 
320 

Asn Asn Glu Val 
335 

Gly lie Gin Gin 
350 

Leu Val Gly 
365 



<210> 263 
<211> 1076 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1053) 

<223> FRXA01690 

<400> 263 

ccc gat cgt ctg aag gaa att ctt gcc gca ccg aag ttc ggt aag ttc 48 

Pro Asp Arg Leu Lys Glu lie Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

ttc acc gac cac atg gtg acc att gac tgg aac gag teg gaa ggc tgg 9 6 
Phe Thr Asp His Met Val Thr lie Asp Trp Asn Glu Ser Glu Gly Trp 
20 25 30 

cac aac gcc caa tta gtg cca tac gcg ccg att cct atg gat cct gcc 144 
His Asn Ala Gin Leu Val Pro Tyr Ala Pro lie Pro Met Asp Pro Ala 
35 40 45 

acc acc gta ttc cac tac gga cag gca att ttt gag gga att aag gcc 192 
Thr Thr Val Phe His Tyr Gly Gin Ala lie Phe Glu Gly lie Lys Ala 
50 55 60 



tac cgc cat teg gac gaa acc ate aag act ttc cgt cct gat gaa aac 240 
Tyr Arg His Ser Asp Glu Thr lie Lys Thr Phe Arg Pro Asp Glu Asn 
65 70 75 80 
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gcc gag cgt atg cag cgt tea gca get cga atg gca atg cca cag ttg 2 88 
Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 
85 90 95 

cca acc gag gac ttt att aaa gca ctt gaa ctg ctg gta gac gcg gat 336 
Pro Thr Glu Asp Phe lie Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
100 105 110 

cag gat tgg gtt cct gag tac ggc gga gaa get tec etc tac ctg cgc 3 84 
Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
115 120 125 

cca ttc atg ate tec acc gaa att ggc ttg ggt gtc age cca get gat 43 2 
Pro Phe Met lie Ser Thr Glu lie Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 

gec tac aag ttc ctg gtc ate gca tec cca gtc ggc get tac ttc acc 480 
Ala Tyr Lys Phe Leu Val lie Ala Ser Pro Val Gly Ala Tyr Phe Thr 
145 150 155 160 

ggt gga ate aag cct gtt tec gtc tgg ctg age gaa gat tac gtc cgc 528 
Gly Gly lie Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 
165 170 175 

get gca ccc ggc gga act ggt gac gee aaa ttt get ggc aac tac gcg 57 6 
Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
180 185 190 

get tct ttg ctt gec cag tec cag get gcg gaa aag ggc tgt gac cag 624 
Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
195 200 205 

gtc gta tgg ttg gat gec ate gag cac aag tac ate gaa gaa atg ggt 672 
Val Val Trp Leu Asp Ala lie Glu His Lys Tyr lie Glu Glu Met Gly 
210 215 220 

ggc atg aac ctt ggg ttc ate tac cgc aac ggc gac caa gtc aag eta 72 0 
Gly Met Asn Leu Gly Phe lie Tyr Arg Asn Gly Asp Gin Val Lys Leu 
225 230 235 240 

gtc acc cct gaa ctt tec ggc tea eta ctt cca ggc ate acc cgc aag 768 
Val Thr Pro Glu Leu Ser Gly Ser Leu Leu Pro Gly lie Thr Arg Lys 
245 250 255 

tea ctt eta caa gta gca cgc gac ttg gga tac gaa gta gaa gag cga 816 
Ser Leu Leu Gin Val Ala Arg Asp Leu Gly Tyr Glu Val Glu Glu Arg 
260 265 270 

aag ate acc acc acc gag tgg gaa gaa gac gca aag tct ggc gee atg 8 64 
Lys lie Thr Thr Thr Glu Trp Glu Glu Asp Ala Lys Ser Gly Ala Met 
275 280 285 

acc gag gca ttt get tgc ggt act gca get gtt ate acc cct gtt ggc 912 
Thr Glu Ala Phe Ala Cys Gly Thr Ala Ala Val lie Thr Pro Val Gly 
290 295 300 

acc gtg aaa tea get cac ggc acc ttc gaa gtg aac aac aat gaa gtc 9 60 
Thr Val Lys Ser Ala His Gly Thr Phe Glu Val Asn Asn Asn Glu Val 
305 310 315 320 

gga gaa ate acg atg aag ctt cgt gaa acc etc acc gga att cag caa 100£ 
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Gly Glu He Thr Met Lys Leu Arg Glu Thr Leu Thr Gly He Gin Gin 
325 330 335 

gga aac gtt gaa gac caa aac gga tgg ctt tac cca ctg gtt ggc 1053 
Gly Asn Val Glu Asp Gin Asn Gly Trp Leu Tyr Pro Leu Val Gly 
340 345 350 

taaatcaacc ggttttaaga ccc 107 6 



<210> 264 
<211> 351 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Pro Asp Arg Leu Lys Glu He Leu Ala Ala Pro Lys Phe Gly Lys Phe 
15 10 15 

Phe Thr Asp His Met Val Thr He Asp Trp Asn Glu Ser Glu Gly Trp 
20 25 30 

His Asn Ala Gin Leu Val Pro Tyr Ala Pro He Pro Met Asp Pro Ala 
35 40 45 

Thr Thr Val Phe His Tyr Gly Gin Ala He Phe Glu Gly He Lys Ala 
50 55 60 

Tyr Arg His Ser Asp Glu Thr He Lys Thr Phe Arg Pro Asp Glu Asn 
65 70 75 80 

Ala Glu Arg Met Gin Arg Ser Ala Ala Arg Met Ala Met Pro Gin Leu 
85 90 95 

Pro Thr Glu Asp Phe He Lys Ala Leu Glu Leu Leu Val Asp Ala Asp 
100 105 110 

Gin Asp Trp Val Pro Glu Tyr Gly Gly Glu Ala Ser Leu Tyr Leu Arg 
115 120 125 

Pro Phe Met He Ser Thr Glu He Gly Leu Gly Val Ser Pro Ala Asp 
130 135 140 

Ala Tyr Lys Phe Leu Val He Ala Ser Pro Val Gly Ala Tyr Phe Thr 
145 150 155 160 

Gly Gly He Lys Pro Val Ser Val Trp Leu Ser Glu Asp Tyr Val Arg 
165 170 175 

Ala Ala Pro Gly Gly Thr Gly Asp Ala Lys Phe Ala Gly Asn Tyr Ala 
180 185 190 

Ala Ser Leu Leu Ala Gin Ser Gin Ala Ala Glu Lys Gly Cys Asp Gin 
195 200 205 

Val Val Trp Leu Asp Ala He Glu His Lys Tyr He Glu Glu Met Gly 
210 215 220 

Gly Met Asn Leu Gly Phe He Tyr Arg Asn Gly Asp Gin Val Lys Leu 
225 230 235 240 
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Val Thr Pro Glu 



Ser Leu Leu Gin 
260 

Lys He Thr Thr 
275 

Thr Glu Ala Phe 
290 

Thr Val Lys Ser 
305 

Gly Glu He Thr 



Gly Asn Val Glu 
340 



Leu Ser Gly Ser 
245 

Val Ala Arg Asp 



Thr Glu Trp Glu 
280 

Ala Cys Gly Thr 
295 

Ala His Gly Thr 
310 

Met Lys Leu Arg 
325 

Asp Gin Asn Gly 



Leu Leu Pro Gly 
250 

Leu Gly Tyr Glu 
265 

Glu Asp Ala Lys 



Ala Ala Val He 
300 

Phe Glu Val Asn 
315 

Glu Thr Leu Thr 
330 

Trp Leu Tyr Pro 
345 



He Thr Arg Lys 
255 

Val Glu Glu Arg 
270 

Ser Gly Ala Met 
285 

Thr Pro Val Gly 



Asn Asn Glu Val 
320 

Gly He Gin Gin 
335 

Leu Val Gly 
350 



<210> 265 
<211> 1782 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1759) 
<223> RXN01026 

<400> 265 

gaggtgacat ttatgcctct taatagctat actgtcccat gaaacgatat tttaatctca 60 

tatagtgaga tttacagatt tttaaaggac ggtgagttcc atg acc age ccc gtg 115 

Met Thr Ser Pro Val 
1 5 

gag aac age acc tea act gag aag ctg acc ctg gca gag aag gtg tgg 163 

Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu Ala Glu Lys Val Trp 
10 15 20 

cgc gac cat gtc gtg tec aag gga gaa aac ggc gag ccc gac etc etc 211 
Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp Leu Leu 
25 30 35 

tac ate gac ctg cag ctg ctg cat gaa gtg acc tea cca cag gca ttt 259 
Tyr He Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin Ala Phe 
40 45 50 

gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc cac cca gaa ctg cac 307 
Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu Leu His 
55 60 65 

ctg gec acc gaa gac cac aac gtg cca acc gaa ggc ate aag act ggc 355 
Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly He Lys Thr Gly 
70 75 80 85 



tea ctg ctg gaa ate aac gac aag att tec cgc ctg cag gta tct act 
Ser Leu Leu Glu He Asn Asp Lys He Ser Arg Leu Gin Val Ser Thr 



403 
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90 95 100 

ctg cgc gac aac tgt gaa gaa ttc ggc gtg cgc ctg cac cca atg ggt 451 

Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro Met Gly 

105 110 115 

gat gtc cga cag ggc ate gtg cac acc gtc ggc cca cag etc ggc gca 499 

Asp Val Arg Gin Gly He Val His Thr Val Gly Pro Gin Leu Gly Ala 

120 125 130 

acc cag cca ggc atg acc att gtg tgc ggt gac tec cac acc tec acc 547 

Thr Gin Pro Gly Met Thr He Val Cys Gly Asp Ser His Thr Ser Thr 

135 140 145 

cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea gag gtt 59 5 

His Gly Ala Phe Gly Ser Met Ala Phe Gly lie Gly Thr Ser Glu Val 

150 155 160 165 

gag cac gtc atg get act caa acc ctg cca ctg aag cct ttc aag acc 643 

Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe Lys Thr 

170 175 180 

atg gee att gaa gtt act ggt gaa ctg cag cca ggt gtt tec tec aag 691 

Met Ala He Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser Ser Lys 

185 190 195 

gac ctg att ctg gcg att ate gee aag ate ggc acc ggc ggc gga cag 73 9 

Asp Leu He Leu Ala He He Ala Lys He Gly Thr Gly Gly Gly Gin 

200 205 210 

ggc tac gtt ctg gaa tac cgc ggc gaa gca ate cgt aag atg tec atg 787 

Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He Arg Lys Met Ser Met 

215 220 225 

gat gca cgc atg acc atg tgc aac atg tec ate gaa get ggc gca cgt 83 5 

Asp Ala Arg Met Thr Met Cys Asn Met Ser He Glu Ala Gly Ala Arg 

230 235 240 245 

gee ggc atg ate gee cca gac caa acc acc ttc gac tac gtt gaa ggc 8 83 

Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val Glu Gly 

250 255 260 

cgc gaa atg gca cca aag ggc gee gac tgg gac gaa gca gtt get tac 931 

Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val Ala Tyr 

265 270 275 

tgg aag acc ctg cca acc gac gaa ggc gca acc ttt gac aag gtc gta 979 

Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys Val Val 

280 285 290 

gaa ate gat ggc teg gca ctg acc cca ttc ate acc tgg ggc acc aac 1027 

Glu He Asp Gly Ser Ala Leu Thr Pro Phe He Thr Trp Gly Thr Asn 

295 300 305 

cca ggc cag ggc ctg cca ctg ggc gaa tec gta cca age cca gaa gac 1075 

Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro Glu Asp 

310 315 320 325 

ttc acc aac gac aac gac aag gca gca gec gaa aag gca ctg cag tac 1123 

Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu Gin Tyr 

330 335 340 
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atg gac ctg gta cca gga acc cca ctg cgc gac ate aag ate gac acc 1171 

Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp lie Lys He Asp Thr 
345 350 355 

gtc ttc ctg gga tec tgc acc aac gee cgc ate gaa gac ctg cag ate 1219 

Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu Gin He 
360 365 370 

gec get gac ate etc aag ggc cac aaa ate gee gac ggc atg cgc atg 1267 

Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met Arg Met 
375 380 385 

atg gtc gtg cct tec tec acc tgg ate aag caa gag gca gaa gcg etc 1315 

Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu Ala Leu 

390 395 400 405 

gga ctg gac aaa ate ttc acc gac get ggc get gaa tgg cgt acc gca 13 63 

Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala Glu Trp Arg Thr Ala 
410 415 420 

ggc tgc tec atg tgc ctg ggc atg aac cca gac caa ctg aag cca ggc 1411 

Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys Pro Gly 
425 430 435 

gag cgc tec gca ttc acc tec aac cga aac ttc gaa gga cgc caa gga 1459 

Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg Gin Gly 
440 445 450 

cca gga ggc cgc acc cac ctg gta tec cca gca gtc gca gec gee acc 1507 

Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala Ala Thr 
455 460 465 

gaa tec gcg gac cct gtc etc acc tgc aga tat eta agg aag get aga 1555 

Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys Ala Arg 

470 475 480 485 

aaa caa tgg aaa aat tta cca cct aca ccg gcg ttg gcg ttc cac tgc 1603 

Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe His Cys 
490 495 500 

age gat cca acg tgg aca ccg acc aga tea tec cag ccg tct acc tea 1651 

Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser Thr Ser 
505 510 515 

age gcg tea ccc gga ccg get teg aag acg gac tgt ttt cca act ggc 1699 

Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro Thr Gly 
520 525 530 

gee aaa acg acc cca act ttg tec tea aca ccg aca cct aca aga acg 1747 

Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr Arg Thr 
535 540 545 

get ccg ttc teg tagcaggccc tgactttggc acc 17 82 

Ala Pro Phe Ser 

550 



<210> 266 
<211> 553 
<212> PRT 



BGM21CP 



-377- 



<213> Corynebacterium glutamicum 
<400> 266 

Met Thr Ser Pro Val Glu Asn Ser Thr Ser Thr Glu Lys Leu Thr Leu 
15 10 15 

Ala Glu Lys Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly 
20 25 30 

Glu Pro Asp Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr 
35 40 45 

Ser Pro Gin Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg 
50 55 60 

His Pro Glu Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu 
65 70 75 80 

Gly lie Lys Thr Gly Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg 
85 90 95 

Leu Gin Val Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg 
100 105 110 

Leu His Pro Met Gly Asp Val Arg Gin Gly lie Val His Thr Val Gly 
115 120 125 

Pro Gin Leu Gly Ala Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp 
130 135 140 

Ser His Thr Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly He 
145 150 155 160 

Gly Thr Ser Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu 
165 170 175 

Lys Pro Phe Lys Thr Met Ala He Glu Val Thr Gly Glu Leu Gin Pro 
180 185 190 

Gly Val Ser Ser Lys Asp Leu He Leu Ala He He Ala Lys He Gly 
195 200 205 

Thr Gly Gly Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala He 
210 215 220 

Arg Lys Met Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser He 
225 230 235 240 

Glu Ala Gly Ala Arg Ala Gly Met He Ala Pro Asp Gin Thr Thr Phe 
245 250 255 

Asp Tyr Val Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp 
260 265 270 

Glu Ala Val Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr 
275 280 285 

Phe Asp Lys Val Val Glu He Asp Gly Ser Ala Leu Thr Pro Phe He 
290 295 300 



Thr Trp Gly Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val 
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305 310 315 320 

Pro Ser Pro Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu 
325 330 335 

Lys Ala Leu Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp 
340 345 350 

lie Lys lie Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg lie 
355 360 365 

Glu Asp Leu Gin lie Ala Ala Asp lie Leu Lys Gly His Lys lie Ala 
370 375 380 

Asp Gly Met Arg Met Met Val Val Pro Ser Ser Thr Trp lie Lys Gin 
385 390 395 400 

Glu Ala Glu Ala Leu Gly Leu Asp Lys lie Phe Thr Asp Ala Gly Ala 
405 410 415 

Glu Trp Arg Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp 
420 425 430 

Gin Leu Lys Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe 
435 440 445 

Glu Gly Arg Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala 
450 455 460 

Val Ala Ala Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr 
465 470 475 480 

Leu Arg Lys Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala 
485 490 495 

Leu Ala Phe His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser 
500 505 510 

Gin Pro Ser Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp 
515 520 525 

Cys Phe Pro Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro 
530 535 540 

Thr Pro Thr Arg Thr Ala Pro Phe Ser 
545 550 



<210> 267 
<211> 1625 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (1602) 

<223> FRXA01026 

<400> 267 

gtg tgg cgc gac cat gtc gtg tec aag gga gaa aac ggc gag ccc gac 
Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 
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15 10 15 

etc etc tac ate gac ctg cag ctg ctg cat gaa gtg acc tea cca cag 96 

Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 

20 25 30 

gca ttt gac ggc ctg cgc atg acc ggc cgt aaa ctg cgc cac cca gaa 144 

Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu 
35 40 45 

ctg cac ctg gec acc gaa gac cac aac gtg cca acc gaa ggc ate aag 192 

Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys 
50 55 60 

act ggc tea ctg ctg gaa ate aac gac aag att tec cgc ctg cag gta 240 

Thr Gly Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg Leu Gin Val 
65 70 75 80 

tct act ctg cgc gac aac tgt gaa gaa ttc ggc gtg cgc ctg cac cca 288 

Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro 

85 90 95 

atg ggt gat gtc cga cag ggc ate gtg cac acc gtc ggc cca cag etc 33 6 

Met Gly Asp Val Arg Gin Gly lie Val His Thr Val Gly Pro Gin Leu 

100 105 110 

ggc gca acc cag cca ggc atg acc att gtg tgc ggt gac tec cac acc 3 84 

Gly Ala Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp Ser His Thr 
115 120 125 

tec acc cac ggt get ttt ggc tec atg gca ttc ggc ate ggt acc tea 432 

Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly lie Gly Thr Ser 
130 135 140 

gag gtt gag cac gtc atg get act caa acc ctg cca ctg aag cct ttc 480 

Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe 
145 150 155 160 

aag acc atg gec att gaa gtt act ggt gaa ctg cag cca ggt gtt tec 52 8 

Lys Thr Met Ala lie Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser 

165 170 175 

tec aag gac ctg att ctg gcg att ate gec aag ate ggc acc ggc ggc 57 6 

Ser Lys Asp Leu lie Leu Ala lie lie Ala Lys lie Gly Thr Gly Gly 

180 185 190 

gga cag ggc tac gtt ctg gaa tac cgc ggc gaa gca ate cgt aag atg 624 

Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala lie Arg Lys Met 
195 200 205 

tec atg gat gca cgc atg acc atg tgc aac atg tec ate gaa get ggc 672 

Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser lie Glu Ala Gly 
210 215 220 

gca cgt gee ggc atg ate gec cca gac caa acc acc ttc gac tac gtt 72 0 

Ala Arg Ala Gly Met lie Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val 
225 230 235 240 



gaa ggc cgc gaa atg gca cca aag ggc gec gac tgg gac gaa gca gtt 7 68 
Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val 
245 250 255 



BGI-121CP -380- 



gct tac tgg aag acc ctg cca acc gac gaa ggc gca acc ttt gac aag 816 

Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys 
260 265 270 

gtc gta gaa ate gat ggc teg gca ctg acc cca ttc ate acc tgg ggc 864 

Val Val Glu lie Asp Gly Ser Ala Leu Thr Pro Phe lie Thr Trp Gly 
275 280 285 

acc aac cca ggc cag ggc ctg cca ctg ggc gaa tec gta cca age cca 912 

Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro 
290 295 300 

gaa gac ttc acc aac gac aac gac aag gca gca gec gaa aag gca ctg 960 

Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu 

305 310 315 320 

cag tac atg gac ctg gta cca gga acc cca ctg cgc gac ate aag ate 1008 

Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp lie Lys lie 
325 330 335 

gac acc gtc ttc ctg gga tec tgc acc aac gec cgc ate gaa gac ctg 1056 

Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg He Glu Asp Leu 
340 345 350 

cag ate gec get gac ate etc aag ggc cac aaa ate gec gac ggc atg 1104 

Gin He Ala Ala Asp He Leu Lys Gly His Lys He Ala Asp Gly Met 
355 360 365 

cgc atg atg gtc gtg cct tec tec acc tgg ate aag caa gag gca gaa 1152 

Arg Met Met Val Val Pro Ser Ser Thr Trp He Lys Gin Glu Ala Glu 
370 375 380 

gcg etc gga ctg gac aaa ate ttc acc gac get ggc get gaa tgg cgt 12 00 

Ala Leu Gly Leu Asp Lys He Phe Thr Asp Ala Gly Ala Glu Trp Arg 

385 390 395 400 

acc gca ggc tgc tec atg tgc ctg ggc atg aac cca gac caa ctg aag 12 4 8 

Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys 
405 410 415 

cca ggc gag cgc tec gca ttc acc tec aac cga aac ttc gaa gga cgc 12 9 6 
Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg 
420 425 430 

caa gga cca gga ggc cgc acc cac ctg gta tec cca gca gtc gca gee 13 44 

Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala 
435 440 445 

gec acc gaa tec gcg gac cct gtc etc acc tgc aga tat eta agg aag 13 92 

Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys 
450 455 460 

get aga aaa caa tgg aaa aat tta cca cct aca ccg gcg ttg gcg ttc 1440 

Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe 

465 470 475 480 

cac tgc age gat cca acg tgg aca ccg acc aga tea tec cag ccg tct 148 8 

His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser 
485 490 495 
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acc tea age gcg tea ccc gga ccg get teg aag acg gac tgt ttt cca 153 6 
Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro 
500 505 510 

act ggc gee aaa acg acc cca act ttg tec tea aca ccg aca cct aca 1584 
Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr 
515 520 525 

aga acg get ccg ttc teg tagcaggccc tgactttggc acc 1625 
Arg Thr Ala Pro Phe Ser 
530 



<210> 268 
<211> 534 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Val Trp Arg Asp His Val Val Ser Lys Gly Glu Asn Gly Glu Pro Asp 
15 10 15 

Leu Leu Tyr lie Asp Leu Gin Leu Leu His Glu Val Thr Ser Pro Gin 
20 25 30 

Ala Phe Asp Gly Leu Arg Met Thr Gly Arg Lys Leu Arg His Pro Glu 
35 40 45 

Leu His Leu Ala Thr Glu Asp His Asn Val Pro Thr Glu Gly lie Lys 
50 55 60 

Thr Gly Ser Leu Leu Glu lie Asn Asp Lys lie Ser Arg Leu Gin Val 
65 70 75 80 

Ser Thr Leu Arg Asp Asn Cys Glu Glu Phe Gly Val Arg Leu His Pro 
85 90 95 

Met Gly Asp Val Arg Gin Gly lie Val His Thr Val Gly Pro Gin Leu 
100 105 110 

Gly Ala Thr Gin Pro Gly Met Thr lie Val Cys Gly Asp Ser His Thr 
115 120 125 

Ser Thr His Gly Ala Phe Gly Ser Met Ala Phe Gly lie Gly Thr Ser 
130 135 140 

Glu Val Glu His Val Met Ala Thr Gin Thr Leu Pro Leu Lys Pro Phe 
145 150 155 160 

Lys Thr Met Ala lie Glu Val Thr Gly Glu Leu Gin Pro Gly Val Ser 
165 170 175 

Ser Lys Asp Leu lie Leu Ala lie lie Ala Lys lie Gly Thr Gly Gly 
180 185 190 

Gly Gin Gly Tyr Val Leu Glu Tyr Arg Gly Glu Ala lie Arg Lys Met 
195 200 205 



Ser Met Asp Ala Arg Met Thr Met Cys Asn Met Ser lie Glu Ala Gly 
210 215 220 
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Ala Arg Ala Gly Met lie Ala Pro Asp Gin Thr Thr Phe Asp Tyr Val 
225 230 235 240 

Glu Gly Arg Glu Met Ala Pro Lys Gly Ala Asp Trp Asp Glu Ala Val 
245 250 255 

Ala Tyr Trp Lys Thr Leu Pro Thr Asp Glu Gly Ala Thr Phe Asp Lys 
260 265 270 

Val Val Glu lie Asp Gly Ser Ala Leu Thr Pro Phe lie Thr Trp Gly 
275 280 285 

Thr Asn Pro Gly Gin Gly Leu Pro Leu Gly Glu Ser Val Pro Ser Pro 
290 295 300 

Glu Asp Phe Thr Asn Asp Asn Asp Lys Ala Ala Ala Glu Lys Ala Leu 
305 310 315 320 

Gin Tyr Met Asp Leu Val Pro Gly Thr Pro Leu Arg Asp lie Lys lie 
325 330 335 

Asp Thr Val Phe Leu Gly Ser Cys Thr Asn Ala Arg lie Glu Asp Leu 
340 345 350 

Gin lie Ala Ala Asp lie Leu Lys Gly His Lys lie Ala Asp Gly Met 
355 360 365 

Arg Met Met Val Val Pro Ser Ser Thr Trp lie Lys Gin Glu Ala Glu 
370 375 380 

Ala Leu Gly Leu Asp Lys lie Phe Thr Asp Ala Gly Ala Glu Trp Arg 
385 390 395 400 

Thr Ala Gly Cys Ser Met Cys Leu Gly Met Asn Pro Asp Gin Leu Lys 
405 410 415 

Pro Gly Glu Arg Ser Ala Phe Thr Ser Asn Arg Asn Phe Glu Gly Arg 
420 425 430 

Gin Gly Pro Gly Gly Arg Thr His Leu Val Ser Pro Ala Val Ala Ala 
435 440 445 

Ala Thr Glu Ser Ala Asp Pro Val Leu Thr Cys Arg Tyr Leu Arg Lys 
450 455 460 

Ala Arg Lys Gin Trp Lys Asn Leu Pro Pro Thr Pro Ala Leu Ala Phe 
465 470 475 480 

His Cys Ser Asp Pro Thr Trp Thr Pro Thr Arg Ser Ser Gin Pro Ser 
485 490 495 

Thr Ser Ser Ala Ser Pro Gly Pro Ala Ser Lys Thr Asp Cys Phe Pro 
500 505 510 

Thr Gly Ala Lys Thr Thr Pro Thr Leu Ser Ser Thr Pro Thr Pro Thr 
515 520 525 



Arg Thr Ala Pro Phe Ser 
530 
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<210> 269 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN01127 

<400> 269 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 6 0 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt act gca gaa gec etc aag 163 
lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 
10 15 20 

gtt eta aac get gtc cgc gac gac ate gag ace acc gat tat gac ctt 211 
Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr Thr Asp Tyr Asp Leu 
25 30 35 

ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc acc gac gag gat 259 
Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 
40 45 50 

ctg gca tec ctg cgc gag cat gac gcg ate ctt ctt ggc get ate ggt 307 
Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu Leu Gly Ala lie Gly 
55 60 65 

gca cca ggt tec gtc cct cca gga att etc gag cgt ggt ttg ctg ctg 355 
Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 403 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 
90 95 100 

ctg tac gac ggc gtg gag tec cca ctg cgt aac cca ggc aag att gat 451 
Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn Pro Gly Lys lie Asp 
105 110 115 

ttc gtt gtg gtc cgc gaa ggt acc gaa ggc gec tac act ggc aac ggt 499 
Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala Tyr Thr Gly Asn Gly 
120 125 130 

gga gca ate cgc gtg gga acc cct cac gag att gee aat gaa acc tec 547 
Gly Ala lie Arg Val Gly Thr Pro His Glu lie Ala Asn Glu Thr Ser 
135 140 145 

gtg aac act cgc tac ggc get gag cgc gtt att cgc tac gca ttc gag 595 
Val Asn Thr Arg Tyr Gly Ala Glu Arg Val lie Arg Tyr Ala Phe Glu 
150 155 160 165 



ctg gca cag age cgc cgc aag aag etc acc etc gtg cac aag acc aac 
Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu Val His Lys Thr Asn 
170 175 180 



643 
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gtc ctg gtt cac ggt ggt ggc ctg tgg cag cgc acc gta gat gag gtt 691 
Val Leu Val His Gly Gly Gly Leu Trp Gin Arg Thr Val Asp Glu Val 
185 190 195 

gca aag gaa tac cca gag gta gcc gtc gat tac aac cac ate gat gca 739 
Ala Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr Asn His lie Asp Ala 
200 205 210 

gca acc ate tat ctg gtc act gat cct tec cgc ttc gat gtg att gtt 787 
Ala Thr lie Tyr Leu Val Thr Asp Pro Ser Arg Phe Asp Val lie Val 
215 220 225 

acc gat aac etc ttc ggc gac ate etc acc gat gag gca ggc gca gtc 83 5 
Thr Asp Asn Leu Phe Gly Asp lie Leu Thr Asp Glu Ala Gly Ala Val 
230 235 240 245 

tct ggc gga att ggc etc gca gca tec ggc aac ate gat gcc acg ggc 8 83 
Ser Gly Gly lie Gly Leu Ala Ala Ser Gly Asn lie Asp Ala Thr Gly 
250 255 260 

acc aac cct tec atg ttc gag cca gtc cac ggc tct gca cca gat ate 931 
Thr Asn Pro Ser Met Phe Glu Pro Val His Gly Ser Ala Pro Asp lie 
265 270 275 

gca ggc cag gga ate gca gac cca acg gca gca ate eta tec get gcg 979 
Ala Gly Gin Gly lie Ala Asp Pro Thr Ala Ala lie Leu Ser Ala Ala 
280 285 290 

atg ctg ctg cgt cac tta ggt gat gaa gac aac gca gta cgt att gaa 1027 
Met Leu Leu Arg His Leu Gly Asp Glu Asp Asn Ala Val Arg lie Glu 
295 300 305 

aca gcc ate gca get gat gtg get ggc cga gat aac tct cag ccg att 1075 
Thr Ala He Ala Ala Asp Val Ala Gly Arg Asp Asn Ser Gin Pro He 
310 315 320 325 

tct acc act gag gtg gga gac cgc ate gtc aag gcg ctg caa age 1120 
Ser Thr Thr Glu Val Gly Asp Arg He Val Lys Ala Leu Gin Ser 
330 335 340 

taaatttcaa cgccgacccc ctt 1143 



<210> 270 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Lys Leu Ala Val He Gly Gly Asp Gly He Gly Pro Glu Val Thr 
15 10 15 

Ala Glu Ala Leu Lys Val Leu Asn Ala Val Arg Asp Asp He Glu Thr 
20 25 30 

Thr Asp Tyr Asp Leu Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu 
35 40 45 



Leu Thr Asp Glu Asp Leu Ala Ser Leu Arg Glu His Asp Ala He Leu 
50 55 60 
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Leu Gly Ala lie Gly Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu 
65 70 75 80 

Arg Gly Leu Leu Leu Lys Met Arg Phe Ala Leu Asp His His Val Asn 
85 90 95 

Leu Arg Pro Ser Lys Leu Tyr Asp Gly Val Glu Ser Pro Leu Arg Asn 
100 105 110 

Pro Gly Lys lie Asp Phe Val Val Val Arg Glu Gly Thr Glu Gly Ala 
115 120 125 

Tyr Thr Gly Asn Gly Gly Ala He Arg Val Gly Thr Pro His Glu He 
130 135 140 

Ala Asn Glu Thr Ser Val Asn Thr Arg Tyr Gly Ala Glu Arg Val He 
145 150 155 160 

Arg Tyr Ala Phe Glu Leu Ala Gin Ser Arg Arg Lys Lys Leu Thr Leu 
165 170 175 

Val His Lys Thr Asn Val Leu Val His Gly Gly Gly Leu Trp Gin Arg 
180 185 190 

Thr Val Asp Glu Val Ala Lys Glu Tyr Pro Glu Val Ala Val Asp Tyr 
195 200 205 

Asn His He Asp Ala Ala Thr He Tyr Leu Val Thr Asp Pro Ser Arg 
210 215 220 

Phe Asp Val He Val Thr Asp Asn Leu Phe Gly Asp He Leu Thr Asp 
225 230 235 240 

Glu Ala Gly Ala Val Ser Gly Gly He Gly Leu Ala Ala Ser Gly Asn 
245 250 255 

He Asp Ala Thr Gly Thr Asn Pro Ser Met Phe Glu Pro Val His Gly 
260 265 270 

Ser Ala Pro Asp He Ala Gly Gin Gly lie Ala Asp Pro Thr Ala Ala 
275 280 285 

He Leu Ser Ala Ala Met Leu Leu Arg His Leu Gly Asp Glu Asp Asn 
290 295 300 

Ala Val Arg He Glu Thr Ala He Ala Ala Asp Val Ala Gly Arg Asp 
305 310 315 320 

Asn Ser Gin Pro He Ser Thr Thr Glu Val Gly Asp Arg He Val Lys 
325 330 335 

Ala Leu Gin Ser 
340 



<210> 271 
<211> 403 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (403) 

<223> FRXA01132 

<400> 271 

gccctgcatg atggggtagt gggggttgtt gggcaggtac gagctgtgat caatcagcta 60 

cactagtgaa gtccatatag tgagaaggga atcccacaac atg aaa ctt get gtt 115 

Met Lys Leu Ala Val 
1 5 

att ggt gga gat ggt ate ggc cca gag gtt act gca gaa gee etc aag 163 
lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr Ala Glu Ala Leu Lys 
10 15 20 

gtt eta aac get gtc cgc gac gac ate gag acc ace gat tat gac ctt 211 
Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr Thr Asp Tyr Asp Leu 
25 30 35 

ggc gca cgc cgt tac etc aaa aat ggc gag ctg etc acc gac gag gat 259 
Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu Leu Thr Asp Glu Asp 
40 45 50 

ctg gca tec ctg cgc gag cat gac gcg ate ctt ctt ggc get ate ggt 3 07 
Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu Leu Gly Ala lie Gly 
55 60 65 

gca cca ggt tec gtc cct cca gga att etc gag cgt ggt ttg ctg ctg 355 
Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu Arg Gly Leu Leu Leu 
70 75 80 85 

aag atg cga ttc gca ctg gat cac cac gtg aac ctg cgc cca tec aag 403 
Lys Met Arg Phe Ala Leu Asp His His Val Asn Leu Arg Pro Ser Lys 
90 95 100 



<210> 272 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Lys Leu Ala Val lie Gly Gly Asp Gly lie Gly Pro Glu Val Thr 
15 10 15 

Ala Glu Ala Leu Lys Val Leu Asn Ala Val Arg Asp Asp lie Glu Thr 
20 25 30 

Thr Asp Tyr Asp Leu Gly Ala Arg Arg Tyr Leu Lys Asn Gly Glu Leu 
35 40 45 

Leu Thr Asp Glu Asp Leu Ala Ser Leu Arg Glu His Asp Ala lie Leu 
50 55 60 

Leu Gly Ala lie Gly Ala Pro Gly Ser Val Pro Pro Gly lie Leu Glu 
65 70 75 80 

Arg Gly Leu Leu Leu Lys Met Arg Phe Ala Leu Asp His His Val Asn 
85 90 95 



Leu Arg Pro Ser Lys 
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100 



<210> 273 
<211> 1494 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1471) 
<223> RXN00536 

<400> 273 

cggcgggtcc cagaggtctt aacacgaccg gcatcccgtc gcggagtttg gtgttgccgg 6 0 



tcgtggaccc acccaaaact ttttaagaag gttgaacaca atg tct cct aac gat 

Met Ser Pro Asn Asp 
1 5 



115 



gca ttc ate tec gca cct gec aag ate gaa acc cca gtt ggg cct cgc 
Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr Pro Val Gly Pro Arg 
10 15 20 



163 



aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cca 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 
25 30 35 



211 



gtt aac cgc tac atg cct ttc gag gtt gag gta gaa gat att tct ctg 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp lie Ser Leu 
40 45 50 



259 



ccg gac cgc act tgg cca gat aaa aaa ate acc gtt gca cct cag tgg 
Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr Val Ala Pro Gin Trp 
55 60 65 



307 



tgt get gtt gac ctg cgt gac ggc aac cag get ctg att gat ccg atg 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu lie Asp Pro Met 
70 75 80 85 



355 



tct cct gag cgt aag cgc cgc atg ttt gag ctg ctg gtt cag atg ggc 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 
90 95 100 



403 



ttc aaa gaa ate gag gtc ggt ttc cct tea get tec cag act gat ttt 
Phe Lys Glu lie Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 
105 110 115 



451 



gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gac gat gtc 
Asp Phe Val Arg Glu lie lie Glu Lys Gly Met lie Pro Asp Asp Val 
120 125 130 



499 



acc att cag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 
Thr lie Gin Val Leu Val Gin Ala Arg Glu His Leu lie Arg Arg Thr 
135 140 145 



547 



ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg cac ttc tac aac 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val lie Val His Phe Tyr Asn 
150 155 160 165 



595 



tec acc tec ate ctg cag cgc aac gtg gtg ttc cgc atg gac aag gtg 



643 
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Ser Thr Ser lie Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 
170 175 180 

cag gtg aag aag ctg get acc gat gec get gaa eta ate aag ace ate 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu lie Lys Thr He 
185 190 195 

get cag gat tac cca gac acc aac tgg cgc tgg cag tac tec cct gag 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 210 

tec ttc acc ggc act gag gtt gag tac gec aag gaa gtt gtg gac gca 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 220 225 

gtt gtt gag gtc atg gat cca act cct gag aac cca atg ate ate aac 
Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met He He Asn 
230 235 240 245 

ctg cct tec acc gtt gag atg ate acc cct aac gtt tac gca gac tec 
Leu Pro Ser Thr Val Glu Met He Thr Pro Asn Val Tyr Ala Asp Ser 
250 255 260 

att gaa tgg atg cac cgc aat eta aac cgt cgt gat tec att ate ctg 
He Glu Trp Met His Arg Asn Leu Asn Arg Arg Asp Ser He He Leu 
265 270 275 

tec ctg cac ccg cac aat gac cgt ggc acc ggc gtt ggc gca get gag 
Ser Leu His Pro His Asn Asp Arg Gly Thr Gly Val Gly Ala Ala Glu 
280 285 290 

ctg ggc tac atg get ggc get gac cgc ate gaa ggc tgc ctg ttc ggc 
Leu Gly Tyr Met Ala Gly Ala Asp Arg He Glu Gly Cys Leu Phe Gly 
295 300 305 

aac ggc gag cgc acc ggc aac gtc tgc ctg gtc acc ctg gca ctg aac 
Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val Thr Leu Ala Leu Asn 
310 315 320 325 

atg ctg acc cag ggc gtt gac cct cag ctg gac ttc acc gat ata cgc 
Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp Phe Thr Asp He Arg 
330 335 340 

cag ate cgc age acc gtt gaa tac tgc aac cag ctg cgc gtt cct gag 
Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin Leu Arg Val Pro Glu 
345 350 355 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 



1123 



1171 



cgc cac cca tac ggc ggt gac ctg gtc ttc acc get ttc tec ggt tec 1219 
Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr Ala Phe Ser Gly Ser 
360 365 370 

cac cag gac get gtg aac aag ggt ctg gac gee atg get gee aag gtt 1267 
His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala Met Ala Ala Lys Val 
375 380 385 

cag cca ggt get age tec act gaa gtt tct tgg gag cag ctg cgc gac 1315 
Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp Glu Gin Leu Arg Asp 
390 395 400 405 

acc cga atg gga ggt tec tta cct gec tat cga tec aaa gga tgt egg 1363 
Thr Arg Met Gly Gly Ser Leu Pro Ala Tyr Arg Ser Lys Gly Cys Arg 
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410 415 420 

teg cga eta cga ggc tgt tat ccg cgt gaa etc cca gtc egg caa ggg 1411 
Ser Arg Leu Arg Gly Cys Tyr Pro Arg Glu Leu Pro Val Arg Gin Gly 
425 430 435 

egg cgt tgc tta cat cat gaa gac cga tea egg tct gca gat ccc teg 1459 
Arg Arg Cys Leu His His Glu Asp Arg Ser Arg Ser Ala Asp Pro Ser 
440 445 450 

etc cat gca ggt tgagttctcc accgttgtcc aga 1494 
Leu His Ala Gly 
455 



<210> 274 
<211> 457 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Ser Pro Asn Asp Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg 
20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
35 40 45 

Glu Asp lie Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu lie Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 
85 90 95 

Leu Val Gin Met Gly Phe Lys Glu lie Glu Val Gly Phe Pro Ser Ala 
100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu lie lie Glu Lys Gly Met 
115 120 125 

lie Pro Asp Asp Val Thr lie Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu lie Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val lie 
145 150 155 160 

Val His Phe Tyr Asn Ser Thr Ser lie Leu Gin Arg Asn Val Val Phe 
165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 
180 185 190 

Leu lie Lys Thr lie Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 



Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
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210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met He He Asn Leu Pro Ser Thr Val Glu Met He Thr Pro Asn 
245 250 255 

Val Tyr Ala Asp Ser He Glu Trp Met His Arg Asn Leu Asn Arg Arg 
260 265 270 

Asp Ser He He Leu Ser Leu His Pro His Asn Asp Arg Gly Thr Gly 
275 280 285 

Val Gly Ala Ala Glu Leu Gly Tyr Met Ala Gly Ala Asp Arg He Glu 
290 295 300 

Gly Cys Leu Phe Gly Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val 
305 310 315 320 

Thr Leu Ala Leu Asn Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp 
325 330 335 

Phe Thr Asp He Arg Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin 
340 345 350 

Leu Arg Val Pro Glu Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr 
355 360 365 

Ala Phe Ser Gly Ser His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala 
370 375 380 

Met Ala Ala Lys Val Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp 
385 390 395 400 

Glu Gin Leu Arg Asp Thr Arg Met Gly Gly Ser Leu Pro Ala Tyr Arg 
405 410 415 

Ser Lys Gly Cys Arg Ser Arg Leu Arg Gly Cys Tyr Pro Arg Glu Leu 
420 425 430 

Pro Val Arg Gin Gly Arg Arg Cys Leu His His Glu Asp Arg Ser Arg 
435 440 445 

Ser Ala Asp Pro Ser Leu His Ala Gly 
450 455 



<210> 275 
<211> 1333 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1333) 

<223> FRXA00536 

<400> 275 

cggcgggtcc cagaggtctt aacacgaccg gcatcccgtc gcggagtttg gtgttgccgg 
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tcgtggaccc acccaaaact ttttaagaag gttgaacaca atg tct cct aac gat 115 

Met Ser Pro Asn Asp 
1 5 

gca ttc ate tec gca cct gec aag ate gaa acc cca gtt ggg cct cgc 163 
Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr Pro Val Gly Pro Arg 
10 15 20 

aac gaa ggc cag cca gca tgg aat aag cag cgt ggc tec tea atg cca 211 
Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg Gly Ser Ser Met Pro 
25 30 35 

gtt aac cgc tac atg cct ttc gag gtt gag gta gaa gat att tct ctg 2 59 
Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val Glu Asp lie Ser Leu 
40 45 50 

ccg gac cgc act tgg cca gat aaa aaa ate acc gtt gca cct cag tgg 3 07 
Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr Val Ala Pro Gin Trp 
55 60 65 

tgt get gtt gac ctg cgt gac ggc aac cag get ctg att gat ccg atg 355 
Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala Leu lie Asp Pro Met 
70 75 80 85 

tct cct gag cgt aag cgc cgc atg ttt gag ctg ctg gtt cag atg ggc 403 
Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu Leu Val Gin Met Gly 
90 95 100 

ttc aaa gaa ate gag gtc ggt ttc cct tea get tec cag act gat ttt 451 
Phe Lys Glu He Glu Val Gly Phe Pro Ser Ala Ser Gin Thr Asp Phe 
105 110 115 

gat ttc gtt cgt gag ate ate gaa aag ggc atg ate cct gac gat gtc 499 
Asp Phe Val Arg Glu He He Glu Lys Gly Met He Pro Asp Asp Val 
120 125 130 

acc att cag gtt ctg gtt cag get cgt gag cac ctg att cgc cgt act 547 
Thr He Gin Val Leu Val Gin Ala Arg Glu His Leu He Arg Arg Thr 
135 140 145 

ttt gaa get tgc gaa ggc gca aaa aac gtt ate gtg cac ttc tac aac 595 
Phe Glu Ala Cys Glu Gly Ala Lys Asn Val He Val His Phe Tyr Asn 
150 155 160 165 

tec acc tec ate ctg cag cgc aac gtg gtg ttc cgc atg gac aag gtg 643 
Ser Thr Ser He Leu Gin Arg Asn Val Val Phe Arg Met Asp Lys Val 
170 175 180 

cag gtg aag aag ctg get acc gat gee get gaa eta ate aag acc ate 691 
Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu Leu He Lys Thr He 
185 190 195 

get cag gat tac cca gac acc aac tgg cgc tgg cag tac tec cct gag 73 9 
Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp Gin Tyr Ser Pro Glu 
200 205 210 

tec ttc acc ggc act gag gtt gag tac gec aag gaa gtt gtg gac gca 787 
Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys Glu Val Val Asp Ala 
215 220 225 

gtt gtt gag gtc atg gat cca act cct gag aac cca atg ate ate aac 83 5 
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Val Val Glu Val Met Asp Pro Thr Pro Glu Asn Pro Met lie lie Asn 

230 235 240 245 

ctg cct tec acc gtt gag atg ate acc cct aac gtt tac gca gac tec 883 

Leu Pro Ser Thr Val Glu Met lie Thr Pro Asn Val Tyr Ala Asp Ser 
250 255 260 

att gaa tgg atg cac cgc aat eta aac cgt cgt gat tec att ate ctg 931 

lie Glu Trp Met His Arg Asn Leu Asn Arg Arg Asp Ser lie lie Leu 
265 270 275 

tec ctg cac ccg cac aat gac cgt ggc acc ggc gtt ggc gca get gag 979 

Ser Leu His Pro His Asn Asp Arg Gly Thr Gly Val Gly Ala Ala Glu 
280 285 290 

ctg ggc tac atg get ggc get gac cgc ate gaa ggc tgc ctg ttc ggc 1027 

Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu Gly Cys Leu Phe Gly 
295 300 305 

aac ggc gag cgc acc ggc aac gtc tgc ctg gtc acc ctg gca ctg aac 1075 

Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val Thr Leu Ala Leu Asn 

310 315 320 325 

atg ctg acc cag ggc gtt gac cct cag ctg gac ttc acc gat ata cgc 1123 

Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp Phe Thr Asp lie Arg 
330 335 340 

cag ate cgc age acc gtt gaa tac tgc aac cag ctg cgc gtt cct gag 1171 

Gin lie Arg Ser Thr Val Glu Tyr Cys Asn Gin Leu Arg Val Pro Glu 
345 350 355 

cgc cac cca tac ggc ggt gac ctg gtc ttc acc get ttc tec ggt tec 1219 

Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr Ala Phe Ser Gly Ser 
360 365 370 

cac cag gac get gtg aac aag ggt ctg gac gec atg get gee aag gtt 12 67 

His Gin Asp Ala Val Asn Lys Gly Leu Asp Ala Met Ala Ala Lys Val 
375 380 385 

cag cca ggt get age tec act gaa gtt tct tgg gag cag ctg cgc gac 1315 

Gin Pro Gly Ala Ser Ser Thr Glu Val Ser Trp Glu Gin Leu Arg Asp 

390 395 400 405 

acc gaa tgg gag gtt cct 13 3 3 

Thr Glu Trp Glu Val Pro 
410 



<210> 276 
<211> 411 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Ser Pro Asn Asp Ala Phe lie Ser Ala Pro Ala Lys lie Glu Thr 
15 10 15 

Pro Val Gly Pro Arg Asn Glu Gly Gin Pro Ala Trp Asn Lys Gin Arg 
20 25 30 

Gly Ser Ser Met Pro Val Asn Arg Tyr Met Pro Phe Glu Val Glu Val 
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35 40 45 

Glu Asp lie Ser Leu Pro Asp Arg Thr Trp Pro Asp Lys Lys lie Thr 
50 55 60 

Val Ala Pro Gin Trp Cys Ala Val Asp Leu Arg Asp Gly Asn Gin Ala 
65 70 75 80 

Leu lie Asp Pro Met Ser Pro Glu Arg Lys Arg Arg Met Phe Glu Leu 
85 90 95 

Leu Val Gin Met Gly Phe Lys Glu lie Glu Val Gly Phe Pro Ser Ala 
100 105 110 

Ser Gin Thr Asp Phe Asp Phe Val Arg Glu lie lie Glu Lys Gly Met 
115 120 125 

lie Pro Asp Asp Val Thr lie Gin Val Leu Val Gin Ala Arg Glu His 
130 135 140 

Leu lie Arg Arg Thr Phe Glu Ala Cys Glu Gly Ala Lys Asn Val lie 
145 150 155 160 

Val His Phe Tyr Asn Ser Thr Ser lie Leu Gin Arg Asn Val Val Phe 
165 170 175 

Arg Met Asp Lys Val Gin Val Lys Lys Leu Ala Thr Asp Ala Ala Glu 
180 185 190 

Leu lie Lys Thr lie Ala Gin Asp Tyr Pro Asp Thr Asn Trp Arg Trp 
195 200 205 

Gin Tyr Ser Pro Glu Ser Phe Thr Gly Thr Glu Val Glu Tyr Ala Lys 
210 215 220 

Glu Val Val Asp Ala Val Val Glu Val Met Asp Pro Thr Pro Glu Asn 
225 230 235 240 

Pro Met lie lie Asn Leu Pro Ser Thr Val Glu Met lie Thr Pro Asn 
245 250 255 

Val Tyr Ala Asp Ser lie Glu Trp Met His Arg Asn Leu Asn Arg Arg 
260 265 270 

Asp Ser lie lie Leu Ser Leu His Pro His Asn Asp Arg Gly Thr Gly 
275 280 285 

Val Gly Ala Ala Glu Leu Gly Tyr Met Ala Gly Ala Asp Arg lie Glu 
290 295 300 

Gly Cys Leu Phe Gly Asn Gly Glu Arg Thr Gly Asn Val Cys Leu Val 
305 310 315 320 

Thr Leu Ala Leu Asn Met Leu Thr Gin Gly Val Asp Pro Gin Leu Asp 
325 330 335 

Phe Thr Asp lie Arg Gin He Arg Ser Thr Val Glu Tyr Cys Asn Gin 
340 345 350 

Leu Arg Val Pro Glu Arg His Pro Tyr Gly Gly Asp Leu Val Phe Thr 
355 360 365 
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Ala Phe Ser Gly Ser His Gin Asp 
370 375 

Met Ala Ala Lys Val Gin Pro Gly 
385 390 

Glu Gin Leu Arg Asp Thr Glu Trp 
405 



Ala Val Asn Lys Gly Leu Asp Ala 
380 

Ala Ser Ser Thr Glu Val Ser Trp 
395 400 

Glu Val Pro 
410 



<210> 277 
<211> 714 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (691) 

<223> RXN02965 

<400> 277 

caggaggccg cacccacctg gtatccccag cagtcgcagc cgccaccgaa tccgcggacc 6 0 

ctgtcctcac ctgcagatat ctaaggaagg ctagaaaaca atg gaa aaa ttt ace 115 

Met Glu Lys Phe Thr 

1 5 

acc tac acc ggc gtt ggc gtt cca ctg cag cga tec aac gtg gac acc 163 

Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg Ser Asn Val Asp Thr 
10 15 20 

gac cag ate ate cca gec gtc tac etc aag cgc gtc acc egg acc ggc 211 
Asp Gin lie lie Pro Ala Val Tyr Leu Lys Arg Val Thr Arg Thr Gly 
25 30 35 

ttc gaa gac gga ctg ttt tec aac tgg cgc caa aac gac ccc aac ttt 259 
Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin Asn Asp Pro Asn Phe 
40 45 50 



gtc etc aac acc gac acc tac aag aac ggc tec gtt etc gta gca ggc 3 07 

Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser Val Leu Val Ala Gly 

55 60 65 

cct gac ttt ggc acc ggc tec tec cgc gag cac gec gtc tgg gca etc 3 55 

Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His Ala Val Trp Ala Leu 

70 75 80 85 

atg gac tac ggc ttc cgc get gtc ttc tec tea cga ttc gec gac ate 403 

Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser Arg Phe Ala Asp lie 

90 95 100 

ttc cgc ggc aac tec gga aaa gcg ggc atg etc acc ggc ate atg gaa 451 

Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu Thr Gly lie Met Glu 

105 110 115 

cag tec gac ate gaa ctt ctg tgg aag etc atg gaa caa acc cca ggc 499 

Gin Ser Asp lie Glu Leu Leu Trp Lys Leu Met Glu Gin Thr Pro Gly 

120 125 130 



etc gaa ctg acc gtg aac ctg gaa aag cag ate gtc acc gca ggc gac 



547 
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Leu Glu Leu Thr Val Asn Leu Glu Lys 
135 140 

gta gtg ate age ttc gaa gtt gac ccc 
Val Val lie Ser Phe Glu Val Asp Pro 
150 155 

gaa ggc etc gac gac get ggc ctg ace 
Glu Gly Leu Asp Asp Ala Gly Leu Thr 
170 

gaa gac tac gag get aag cgc cct gcg 
Glu Asp Tyr Glu Ala Lys Arg Pro Ala 
185 190 

taagtttcag tetgatageg aaa 



Gin lie Val Thr Ala Gly Asp 
145 

tac ate cgc tgg cgt ttg atg 595 
Tyr lie Arg Trp Arg Leu Met 
160 165 

ctg cgc aag etc gat gaa att 643 
Leu Arg Lys Leu Asp Glu lie 
175 180 

ttt aag cca cgc act aac get 691 
Phe Lys Pro Arg Thr Asn Ala 
195 

714 



<210> 278 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Met Glu Lys Phe Thr Thr Tyr Thr Gly Val Gly Val Pro Leu Gin Arg 
15 10 15 

Ser Asn Val Asp Thr Asp Gin lie lie Pro Ala Val Tyr Leu Lys Arg 
20 25 30 

Val Thr Arg Thr Gly Phe Glu Asp Gly Leu Phe Ser Asn Trp Arg Gin 
35 40 45 

Asn Asp Pro Asn Phe Val Leu Asn Thr Asp Thr Tyr Lys Asn Gly Ser 
50 55 60 

Val Leu Val Ala Gly Pro Asp Phe Gly Thr Gly Ser Ser Arg Glu His 
65 70 ' 75 80 

Ala Val Trp Ala Leu Met Asp Tyr Gly Phe Arg Ala Val Phe Ser Ser 
85 90 95 

Arg Phe Ala Asp lie Phe Arg Gly Asn Ser Gly Lys Ala Gly Met Leu 
100 105 110 

Thr Gly lie Met Glu Gin Ser Asp lie Glu Leu Leu Trp Lys Leu Met 
115 120 125 

Glu Gin Thr Pro Gly Leu Glu Leu Thr Val Asn Leu Glu Lys Gin lie 
130 135 140 

Val Thr Ala Gly Asp Val Val lie Ser Phe Glu Val Asp Pro Tyr lie 
145 150 155 160 

Arg Trp Arg Leu Met Glu Gly Leu Asp Asp Ala Gly Leu Thr Leu Arg 
165 170 175 

Lys Leu Asp Glu lie Glu Asp Tyr Glu Ala Lys Arg Pro Ala Phe Lys 
180 185 190 



Pro Arg Thr Asn Ala 
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195 



<210> 279 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXN01929 

<400> 279 

aaaatttgac tccataacga gaacttaatc gagcaacacc cctgaacagt gaatcaaatc 6 0 

ggaatttatt tattctgagc tggtcatcac atctatactc atg ccc atg tea ggc 115 

Met Pro Met Ser Gly 

1 5 

att gat gca aag aaa ate cgc acc cgt cat ttc cgc gaa get aaa gta 163 

lie Asp Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu Ala Lys Val 

10 15 20 

aac ggc cag aaa gtt teg gtt etc acc age tat gat gcg ctt teg gcg 211 
Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala 
25 30 35 

cgc att ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec 2 59 
Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser 
40 45 50 

get gec aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg 307 

Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser lie Thr Leu 
55 60 65 

gat gag atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt 3 55 
Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg 
70 75 80 85 

gcg ctt gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca 403 
Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro 
90 95 100 

aat cag gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg 451 
Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala 
105 110 115 

get gcg gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga 49 9 
Ala Ala Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr lie Arg 
120 125 130 

cgc att gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc 547 
Arg lie Val Asp Ala Gly lie Pro Val Val Gly His lie Gly Tyr Thr 
135 140 145 

ccg cag tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc 595 
Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly 
150 155 160 165 



gcg agt tct gga aag etc ate gec gat gec cgc gcg ttg gag cag gcg 



643 
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Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala 
170 175 180 

ggt gcg ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc 
Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg 
185 190 195 

gag gtt acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc 
Glu Val Thr Glu Asp Leu Ser lie Thr Thr lie Gly lie Gly Ala Gly 
200 205 210 

aat ggc aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc 
Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu 
215 220 225 

aac cgc ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc 
Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly 
230 235 240 245 

gat tec ttg cac gac gec gcg cag gec tac ate gec gat ate cac gcg 
Asp Ser Leu His Asp Ala Ala Gin Ala Tyr lie Ala Asp lie His Ala 
250 255 260 

ggt acc ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca 
Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
265 270 

aag 



691 



739 



787 



835 



883 



933 



936 



<210> 280 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Pro Met Ser Gly lie Asp Ala Lys Lys lie Arg Thr Arg His Phe 
15 10 15 

Arg Glu Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr 
20 25 30 

Asp Ala Leu Ser Ala Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu 
35 40 45 

Leu Val Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr 
50 55 60 

Leu Ser lie Thr Leu Asp Glu Met lie Val Leu Ala Lys Ala Val Thr 
65 70 75 80 

lie Ala Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr 
85 90 95 

Tyr Glu Val Ser Pro Asn Gin Ala Val Glu Ser Ala lie Arg Val Met 
100 105 110 

Arg Glu Thr Gly Ala Ala Ala Val Lys He Glu Gly Gly Val Glu He 

115 120 125 

Ala Gin Thr He Arg Arg lie Val Asp Ala Gly lie Pro Val Val Gly 
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130 

His lie Gly Tyr 
145 

Val Gin Gly Arg 



Ala Leu Glu Gin 
180 

Ala Glu Ala Ala 
195 

Gly lie Gly Ala 
210 

Asp Ala Phe Gly 
225 

Tyr Ala Thr Leu 



Ala Asp lie His 
260 



135 

Thr Pro Gin Ser 
150 

Gly Ala Ser Ser 
165 

Ala Gly Ala Phe 



Arg Glu Val Thr 
200 

Gly Asn Gly Thr 
215 

Leu Asn Arg Gly 
230 

Gly Asp Ser Leu 
245 

Ala Gly Thr Phe 



140 

Glu His Ser Leu 
155 

Gly Lys Leu lie 
170 

Ala Val Val Leu 
185 

Glu Asp Leu Ser 



Asp Gly Gin Val 
220 

Lys Lys Pro Arg 
235 

His Asp Ala Ala 
250 

Pro Gly Glu Ala 
265 



Gly Gly His Val 
160 

Ala Asp Ala Arg 
175 

Glu Met Val Pro 
190 

lie Thr Thr lie 
205 

Leu Val Trp Gin 



Phe Val Arg Glu 
240 

Gin Ala Tyr lie 
255 

Glu Ser Phe 
270 



<210> 281 
<211> 930 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> FRXA01929 



<400> 281 

tgactccata acgagaactt aatcgagcaa cacccctgaa 
tatttattct gagctggtca tcacatctat actcatgccc 



cagtgaatca aatcggaatt 6 0 



atg tea ggc att gat 
Met Ser Gly lie Asp 
1 5 



115 



gca aag aaa ate cgc acc cgt cat ttc cgc gaa 
Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu 
10 15 



get aaa gta aac ggc 
Ala Lys Val Asn Gly 
20 



163 



cag aaa gtt teg gtt etc acc age tat gat gcg 
Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 
25 30 



ctt teg gcg cgc att 
Leu Ser Ala Arg lie 
35 



211 



ttt gat gag get ggc gtc gat atg etc ctt gtt 
Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
40 45 



ggt gat tec get gec 
Gly Asp Ser Ala Ala 
50 



259 



aac gtt gtg ctg ggt cgc gat acc acc ttg teg 
Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser 
55 60 



ate acc ttg gat gag 
lie Thr Leu Asp Glu 
65 



307 



atg att gtg ctg gee aag gcg gtg acg ate get acg aag cgt gcg ctt 



355 
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Met He Val Leu Ala Lys Ala Val Thr He Ala Thr Lys Arg Ala Leu 
70 75 80 85 

gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca aat cag 403 

Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro Asn Gin 
90 95 100 

gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg get gcg 451 

Ala Val Glu Ser Ala He Arg Val Met Arg Glu Thr Gly Ala Ala Ala 
105 110 115 

gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga cgc att 499 

Val Lys lie Glu Gly Gly Val Glu He Ala Gin Thr lie Arg Arg lie 
120 125 130 

gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc ccg cag 547 

Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr Pro Gin 

135 140 145 

tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc gcg agt 595 

Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly Ala Ser 
150 155 160 165 

tct gga aag etc ate gec gat gee cgc gcg ttg gag cag gcg ggt gcg 643 

Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu Glu Gin Ala Gly Ala 
170 175 180 

ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc gag gtt 691 

Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg Glu Val 
185 190 195 

acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc aat ggc 73 9 

Thr Glu Asp Leu Ser He Thr Thr He Gly He Gly Ala Gly Asn Gly 
200 205 210 

aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc aac cgc 78 7 
Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu Asn Arg 

215 220 225 

ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc gat tec 835 
Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly Asp Ser 
230 235 240 245 

ttg cac gac gee gcg cag gee tac ate gee gat ate cac gcg ggt acc 8 83 
Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp He His Ala Gly Thr 
250 255 260 

ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca aag 93 0 

Phe Pro Gly Glu Ala Glu Ser Phe 
265 



<210> 282 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 282 

Met Ser Gly He Asp Ala Lys Lys He Arg Thr Arg His Phe Arg Glu 
15 10 15 
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Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 
20 25 30 

Leu Ser Ala Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
35 40 45 

Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser 
50 55 60 

lie Thr Leu Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala 
65 70 75 30 

Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu 
85 90 95 

Val Ser Pro Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu 
100 105 110 

Thr Gly Ala Ala Ala Val Lys lie Glu Gly Gly Val Glu He Ala Gin 
115 120 125 

Thr He Arg Arg He Val Asp Ala Gly He Pro Val Val Gly His He 
130 135 140 

Gly Tyr Thr Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin 
145 150 155 160 

Gly Arg Gly Ala Ser Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu 
165 170 175 

Glu Gin Ala Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu 
180 185 190 

Ala Ala Arg Glu Val Thr Glu Asp Leu Ser He Thr Thr He Gly He 
195 200 205 

Gly Ala Gly Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala 
210 215 220 

Phe Gly Leu Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala 
225 230 235 240 

Thr Leu Gly Asp Ser Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp 
245 250 255 

He His Ala Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
260 265 



<210> 283 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXN01420 

<400> 283 

cgaagttcac gactacaggc attacctggg tgctgatttt gcgcgagtaa agctgtggct 
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gcggaatgcg ctgctcatcc acacgtggaa tcctgattgg gtg acg ctg ggt gga 115 

Val Thr Leu Gly Gly 
1 5 

ttg aat gta cca teg tgg teg ctg ggc gcg gaa atg ctg ttc tac ctg 163 
Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu Met Leu Phe Tyr Leu 
10 15 20 

acg ttc ccg ctg ttt att ccg tta gtg cgc aaa gtg aag ggc gtg ggc 211 
Thr Phe Pro Leu Phe lie Pro Leu Val Arg Lys Val Lys Gly Val Gly 
25 30 35 

aac tgg tgg gca ttt ggc ate acc ttt gec gtg age ctg gcg ctg att 259 

Asn Trp Trp Ala Phe Gly lie Thr Phe Ala Val Ser Leu Ala Leu lie 
40 45 50 

aca gtg att cac ttt tat gcg gac gga cca aag ggg att gag aac ttc 3 07 
Thr Val lie His Phe Tyr Ala Asp Gly Pro Lys Gly lie Glu Asn Phe 
55 60 65 

ttt gtt cct cgc ctg tgg gac acc aat gtg tea ccg gtc gcg gaa gtt 355 
Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser Pro Val Ala Glu Val 
70 75 80 85 

cac gec gat cca gtg tgg ttt atg cag gaa gaa att ccc gtg ctg gaa 403 
His Ala Asp Pro Val Trp Phe Met Gin Glu Glu He Pro Val Leu Glu 
90 95 100 

tct tac tgg ctg tct tac tac ttc ccg ctg acc aga etc ate gag ttc 451 
Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr Arg Leu He Glu Phe 
105 110 115 

tac etc ggt gtg ttt ggc gcg aag ctg gtt get gaa ggc atg ttt aaa 499 
Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala Glu Gly Met Phe Lys 
120 125 130 

aac acc aac ate acc ate ccg ctg ate gca ctg get gtt tct ttt gtt 547 
Asn Thr Asn He Thr lie Pro Leu He Ala Leu Ala Val Ser Phe Val 
135 140 145 

get act tgg ttt gtg cca ctg gca ttc aag atg tct gtc ate atg tec 59 5 
Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met Ser Val He Met Ser 
150 155 160 165 

ctg cca atg get ttt gtt gtg gca acg ctt gcg gtg aga gac att gaa 643 
Leu Pro Met Ala Phe Val Val Ala Thr Leu Ala Val Arg Asp He Glu 
170 175 180 

ggc aag agt ggg gaa ate gec teg cct cgc gca gtt ttg ttg ggt aat 691 
Gly Lys Ser Gly Glu He Ala Ser Pro Arg Ala Val Leu Leu Gly Asn 
185 190 195 

att tec ttt gee ttc tac atg gtg caa ttc ccc gtc atg gtg ttt gtg 73 9 
He Ser Phe Ala Phe Tyr Met Val Gin Phe Pro Val Met Val Phe Val 
200 205 210 

cag cgc tat ttc att get ggc aaa gaa tac ggc ttc ctt ggc tgg gca 7 87 
Gin Arg Tyr Phe He Ala Gly Lys Glu Tyr Gly Phe Leu Gly Trp Ala 
215 220 225 
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ttc tat gca gtg gtg tgt ttc ate gtg teg gtc att etc gcg tgg gtg 835 
Phe Tyr Ala Val Val Cys Phe lie Val Ser Val He Leu Ala Trp Val 
230 235 240 245 

ctg ttt acc ttc gtt gat gat cct ttg atg aag gec acg gcg cgc aag 883 
Leu Phe Thr Phe Val Asp Asp Pro Leu Met Lys Ala Thr Ala Arg Lys 
250 255 260 

aag ggg agt agg cgc ttg aag cag tec aat att ttg gtc cgt gac ctg 931 
Lys Gly Ser Arg Arg Leu Lys Gin Ser Asn He Leu Val Arg Asp Leu 
265 270 275 

aaa gtt etc ttc ggc aaa age ccc gaa aag ccg tta aaa gtt gag act 97 9 
Lys Val Leu Phe Gly Lys Ser Pro Glu Lys Pro Leu Lys Val Glu Thr 
280 285 290 

cgc get gag aat etc aca gaa aac tec gaa get ccc get aag gta get 1027 
Arg Ala Glu Asn Leu Thr Glu Asn Ser Glu Ala Pro Ala Lys Val Ala 
295 300 305 

acc gga ate aaa tct tagggaagga aaacatatgg eta 1065 

Thr Gly He Lys Ser 

310 



<210> 284 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Val Thr Leu Gly Gly Leu Asn Val Pro Ser Trp Ser Leu Gly Ala Glu 
15 10 15 

Met Leu Phe Tyr Leu Thr Phe Pro Leu Phe He Pro Leu Val Arg Lys 
20 25 30 

Val Lys Gly Val Gly Asn Trp Trp Ala Phe Gly He Thr Phe Ala Val 
35 40 45 

Ser Leu Ala Leu He Thr Val lie His Phe Tyr Ala Asp Gly Pro Lys 
50 55 60 

Gly He Glu Asn Phe Phe Val Pro Arg Leu Trp Asp Thr Asn Val Ser 
65 70 75 80 

Pro Val Ala Glu Val His Ala Asp Pro Val Trp Phe Met Gin Glu Glu 
85 90 95 

He Pro Val Leu Glu Ser Tyr Trp Leu Ser Tyr Tyr Phe Pro Leu Thr 
100 105 110 

Arg Leu He Glu Phe Tyr Leu Gly Val Phe Gly Ala Lys Leu Val Ala 
115 120 125 

Glu Gly Met Phe Lys Asn Thr Asn He Thr He Pro Leu He Ala Leu 
130 135 140 



Ala Val Ser Phe Val Ala Thr Trp Phe Val Pro Leu Ala Phe Lys Met 
145 150 155 160 
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Ser Val lie Met 



Val Arg Asp lie 
180 

Val Leu Leu Gly 
195 

Val Met Val Phe 
210 

Phe Leu Gly Trp 

225 

lie Leu Ala Trp 



Ala Thr Ala Arg 
260 

Leu Val Arg Asp 
275 

Leu Lys Val Glu 
290 

Pro Ala Lys Val 
305 



Ser Leu Pro Met 
165 

Glu Gly Lys Ser 



Asn lie Ser Phe 
200 

Val Gin Arg Tyr 
215 

Ala Phe Tyr Ala 
230 

Val Leu Phe Thr 
245 

Lys Lys Gly Ser 



Leu Lys Val Leu 
280 

Thr Arg Ala Glu 
295 

Ala Thr Gly He 
310 



Ala Phe Val Val 
170 

Gly Glu He Ala 
185 

Ala Phe Tyr Met 



Phe He Ala Gly 
220 

Val Val Cys Phe 
235 

Phe Val Asp Asp 

250 

Arg Arg Leu Lys 
265 

Phe Gly Lys Ser 



Asn Leu Thr Glu 
300 

Lys Ser 



Ala Thr Leu Ala 
175 

Ser Pro Arg Ala 
190 

Val Gin Phe Pro 
205 

Lys Glu Tyr Gly 



He Val Ser Val 
240 

Pro Leu Met Lys 
255 

Gin Ser Asn He 
270 

Pro Glu Lys Pro 
285 

Asn Ser Glu Ala 



<210> 285 
<211> 1137 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS01145 

<400> 285 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala He Glu Leu 
1 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He Gin Gly Arg Lys Val 
10 15 20 

gec ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala He Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 50 



tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 



307 
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Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 

55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac acc 355 

Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 

70 75 80 85 

tec cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 

Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 

90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 

Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 

105 110 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 

lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 

120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 

Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 

135 140 145 

tgc etc ate gca gtc gac cag gac cca acc gga acc gca cag get ctg 595 

Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly Thr Ala Gin Ala Leu 

150 155 160 165 

acc ctg tec tac gca gca gca ate ggt ggc gca cgc gca ggc gtt ate 643 

Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala Arg Ala Gly Val He 

170 175 180 

cca acc acc ttc gaa get gag acc gtc acc gac etc ttc ggc gag cag 6 91 

Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp Leu Phe Gly Glu Gin 

185 190 195 

get gtt etc tgc ggt ggc acc gag gaa ctg gtc aag gtt ggc ttc gag 739 

Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val Lys Val Gly Phe Glu 

200 205 210 

gtt etc acc gaa get ggc tac gag cca gag atg gca tac ttc gag gtt 7 87 

Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met Ala Tyr Phe Glu Val 

215 220 225 

ctt cac gag etc aag etc ate gtt gac etc atg ttc gaa ggt ggc ate 835 

Leu His Glu Leu Lys Leu He Val Asp Leu Met Phe Glu Gly Gly He 

230 235 240 245 

age aac atg aac tac tct gtt tct gac acc get gag ttc ggt ggc tac 883 

Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly Tyr 

250 255 260 

etc tec ggc cca cgc gtc ate gat gca gac acc aag tec cgc atg aag 931 

Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr Lys Ser Arg Met Lys 

265 270 275 

gac ate ctg acc gat ate cag gac ggc acc ttc acc aag cgc etc ate 9 79 

Asp He Leu Thr Asp lie Gin Asp Gly Thr Phe Thr Lys Arg Leu He 

280 285 290 

gca aac gtt gag aac ggc aac acc gag ctt gag ggc ctt cgt get tec 1027 

Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu Gly Leu Arg Ala Ser 
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295 300 305 

tac aac aac cac cca ate gag gag acc ggc get aag etc cgc gac etc 107 5 
Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala Lys Leu Arg Asp Leu 
310 315 320 325 



atg age tgg gtc aag gtt gac get cgc 
Met Ser Trp Val Lys Val Asp Ala Arg 
330 

ccctttgacg get 



gca gaa acc get taagtttcac 1124 

Ala Glu Thr Ala 

335 

1137 



<210> 286 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 
20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 110 

lie His Phe Asp Leu lie Lys Pro Ala Asp Asp lie lie Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala 
165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 
180 185 190 

Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 
195 200 205 



Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
210 215 220 
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Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu lie Val Asp Leu Met 
225 230 235 240 

Phe Glu Gly Gly lie Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 
245 250 255 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr 
260 265 270 

Lys Ser Arg Met Lys Asp He Leu Thr Asp He Gin Asp Gly Thr Phe 
275 280 285 

Thr Lys Arg Leu He Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 
290 295 300 

Gly Leu Arg Ala Ser Tyr Asn Asn His Pro He Glu Glu Thr Gly Ala 
305 310 315 320 

Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 
325 330 335 

Thr Ala 



<210> 287 
<211> 556 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> FRXA01145 

<400> 287 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 115 

Met Ala He Glu Leu 
1 5 

ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 163 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 
10 15 20 

gec ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala He Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 25 9 
Arg Asp Ser Gly Val Glu Val Val He Gly Leu Arg Glu Gly Ser Lys 
40 45 50 

tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag ace acc get 3 07 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac acc 3 55 
Glu Ala Ala Ala Trp Ala Asp Val He Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 
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tcc cag gca gaa ate ttc acc aac gac ate gag cca aac ctg aac gca 403 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 
90 95 100 

ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 451 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 
105 110 115 

ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 499 
lie Lys Pro Ala Asp Asp lie lie Val Gly Met Val Ala Pro Lys Gly 
120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 547 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate 556 

Cys Leu lie 

150 



<210> 288 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 
20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 110 

lie His Phe Asp Leu He Lys Pro Ala Asp Asp He lie Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu He 
145 150 



<210> 289 
<211> 1350 
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<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 
<221> CDS 

<222> (101) . . (1327) 
<223> RXA02375 

<400> 289 

cttttcaggt ctacgtgtat acgatggtaa cgctatgaat gatacgcaga acacacctga 60 

aagcgttcga ttacgggata atctcccaac gccaacccaa atg gcg ccg gtg aca 115 

Met Ala Pro Val Thr 
1 5 

ggg ctt cct gtc acc ccc tac age cag gaa gca age ate ggt gcg age 163 
Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala Ser lie Gly Ala Ser 
10 15 20 

ttc ccg gca gtg gat ccg gac acc aaa gac age gec gca tac gga cat 211 
Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser Ala Ala Tyr Gly His 
25 30 35 

gaa tec gga atg cgt gag cgc ate tec aac get aag cga gtg gtg gtg 2 59 
Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala Lys Arg Val Val Val 
40 45 50 

aaa att ggt teg tec tea ttg act aac gat gag gac gga cac acc gtc 3 07 
Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu Asp Gly His Thr Val 
55 60 65 

gat ccc aac cgc ate aac act att gtc aat gee ttg caa gca cgc atg 355 
Asp Pro Asn Arg lie Asn Thr lie Val Asn Ala Leu Gin Ala Arg Met 
70 75 80 85 

gaa get ggc teg gac etc ate gtt gtg tec tct ggc gca gtg gee gcg 403 
Glu Ala Gly Ser Asp Leu lie Val Val Ser Ser Gly Ala Val Ala Ala 
90 95 100 

gga atg gee ccg ctt gga ttg age acc egg ccc acg gaa ttg gca gtc 451 
Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro Thr Glu Leu Ala Val 
105 110 115 

aag cag get gca gca gca gtg ggg caa gtt cac etc atg cac cag tgg 49 9 
Lys Gin Ala Ala Ala Ala Val Gly Gin Val His Leu Met His Gin Trp 
120 125 130 

gga cgt tct ttt gec egg tat ggt cgc ccc ate ggc cag gtg ctt ctt 547 
Gly Arg Ser Phe Ala Arg Tyr Gly Arg Pro lie Gly Gin Val Leu Leu 
135 140 145 

acc gca get gat gca gga aag cgt gat cgt gcg agg aat gcg cag cgt 595 
Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala Arg Asn Ala Gin Arg 
150 155 160 165 

acc ate gac aag ctg cgc att ttg ggc gcg gtt cct ate gtc aat gaa 643 
Thr lie Asp Lys Leu Arg lie Leu Gly Ala Val Pro lie Val Asn Glu 
170 175 180 



aat gac acc gtg gca acc acc ggt gtg aat ttt ggt gac aac gac cga 
Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe Gly Asp Asn Asp Arg 



691 
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185 190 195 

ctt get gca att gtg gcg cac ctg gtg teg get gat get ttg gtg ctg 739 
Leu Ala Ala lie Val Ala His Leu Val Ser Ala Asp Ala Leu Val Leu 
200 205 210 

etc agt gac gtg gat gga ctt ttt gat aaa aac cct act gat ccc acc 7 87 
Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn Pro Thr Asp Pro Thr 
215 220 225 

gcg aag ttt att tec gag gtt cgt gac ggc aat gat ttg aaa ggt gtc 83 5 
Ala Lys Phe lie Ser Glu Val Arg Asp Gly Asn Asp Leu Lys Gly Val 
230 235 240 245 

att gee ggc gac ggc gga aaa gtg ggc acc ggt ggc atg gca tea aag 883 
He Ala Gly Asp Gly Gly Lys Val Gly Thr Gly Gly Met Ala Ser Lys 
250 255 260 

gtg tct get gca cgt ttg get tec cga agt ggc gtg cct gtg ctg ttg 931 
Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly Val Pro Val Leu Leu 
265 270 275 

acc tct gcg gca aac att ggc cca gca ctg gaa gac gec cag gtg ggc 97 9 
Thr Ser Ala Ala Asn He Gly Pro Ala Leu Glu Asp Ala Gin Val Gly 
280 285 290 

act gta ttc cac ccc aag gac aac cgc etc tec gcg tgg aag ttc tgg 1027 
Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser Ala Trp Lys Phe Trp 
295 300 305 

get ttg tat gee gca gat act gca gga aag ate cga etc gat gac ggc 1075 
Ala Leu Tyr Ala Ala Asp Thr Ala Gly Lys He Arg Leu Asp Asp Gly 
310 315 320 325 

gcg gtg gaa gca gtg acc tec ggt ggt aaa tct ttg ctg get gtg ggc 1123 
Ala Val Glu Ala Val Thr Ser Gly Gly Lys Ser Leu Leu Ala Val Gly 
330 335 340 

att act gaa ate att ggt gat ttc cag cag ggt gag ate gtg gag ate 1171 
He Thr Glu He He Gly Asp Phe Gin Gin Gly Glu He Val Glu lie 
345 350 355 

ttg gga cct gee ggc caa ate ate ggg cga ggc gag gtg tec tac gat 1219 
Leu Gly Pro Ala Gly Gin He He Gly Arg Gly Glu Val Ser Tyr Asp 
360 365 370 

tct gat acc ttg caa tea atg gtt ggt atg caa acg cag gac ctt cca 1267 
Ser Asp Thr Leu Gin Ser Met Val Gly Met Gin Thr Gin Asp Leu Pro 
375 380 385 

gat ggc atg cag cgc ccg gta gtg cat gca gat tat ctg tec aac tac 1315 
Asp Gly Met Gin Arg Pro Val Val His Ala Asp Tyr Leu Ser Asn Tyr 
390 395 400 405 

gec age cgc gcg taaagegegg gcctgctggt ggc 135 0 

Ala Ser Arg Ala 



<210> 290 
<211> 409 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met Ala Pro Val Thr Gly Leu Pro Val Thr Pro Tyr Ser Gin Glu Ala 
15 10 15 

Ser lie Gly Ala Ser Phe Pro Ala Val Asp Pro Asp Thr Lys Asp Ser 
20 25 30 

Ala Ala Tyr Gly His Glu Ser Gly Met Arg Glu Arg lie Ser Asn Ala 
35 40 45 

Lys Arg Val Val Val Lys lie Gly Ser Ser Ser Leu Thr Asn Asp Glu 
50 55 60 

Asp Gly His Thr Val Asp Pro Asn Arg lie Asn Thr lie Val Asn Ala 
65 70 75 80 

Leu Gin Ala Arg Met Glu Ala Gly Ser Asp Leu lie Val Val Ser Ser 
85 90 95 

Gly Ala Val Ala Ala Gly Met Ala Pro Leu Gly Leu Ser Thr Arg Pro 
100 105 110 

Thr Glu Leu Ala Val Lys Gin Ala Ala Ala Ala Val Gly Gin Val His 
115 120 125 

Leu Met His Gin Trp Gly Arg Ser Phe Ala Arg Tyr Gly Arg Pro lie 
130 135 140 

Gly Gin Val Leu Leu Thr Ala Ala Asp Ala Gly Lys Arg Asp Arg Ala 
145 150 155 160 

Arg Asn Ala Gin Arg Thr lie Asp Lys Leu Arg lie Leu Gly Ala Val 
165 170 175 

Pro lie Val Asn Glu Asn Asp Thr Val Ala Thr Thr Gly Val Asn Phe 
180 185 190 

Gly Asp Asn Asp Arg Leu Ala Ala lie Val Ala His Leu Val Ser Ala 
195 200 205 

Asp Ala Leu Val Leu Leu Ser Asp Val Asp Gly Leu Phe Asp Lys Asn 
210 215 220 

Pro Thr Asp Pro Thr Ala Lys Phe lie Ser Glu Val Arg Asp Gly Asn 
225 230 235 240 

Asp Leu Lys Gly Val lie Ala Gly Asp Gly Gly Lys Val Gly Thr Gly 
245 250 255 

Gly Met Ala Ser Lys Val Ser Ala Ala Arg Leu Ala Ser Arg Ser Gly 
260 265 270 

Val Pro Val Leu Leu Thr Ser Ala Ala Asn lie Gly Pro Ala Leu Glu 
275 280 285 

Asp Ala Gin Val Gly Thr Val Phe His Pro Lys Asp Asn Arg Leu Ser 
290 295 300 
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Ala Trp Lys Phe 
305 

Arg Leu Asp Asp 



Leu Leu Ala Val 
340 

Glu He Val Glu 
355 

Glu Val Ser Tyr 
370 

Thr Gin Asp Leu 
385 

Tyr Leu Ser Asn 



Trp Ala Leu Tyr 
310 

Gly Ala Val Glu 
325 

Gly He Thr Glu 



He Leu Gly Pro 
360 

Asp Ser Asp Thr 
375 

Pro Asp Gly Met 
390 

Tyr Ala Ser Arg 
405 



Ala Ala Asp Thr 
315 

Ala Val Thr Ser 
330 

He He Gly Asp 
345 

Ala Gly Gin He 



Leu Gin Ser Met 
380 

Gin Arg Pro Val 
395 

Ala 



Ala Gly Lys He 
320 

Gly Gly Lys Ser 
335 

Phe Gin Gin Gly 
350 

He Gly Arg Gly 
365 

Val Gly Met Gin 



Val His Ala Asp 
400 



<210> 291 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXN02382 

<400> 291 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 

eta act gat gac caa att cgc gac aat gag egg acc gaa gtt eta get 163 
Leu Thr Asp Asp Gin He Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 
10 15 20 

aaa gca act gca get aag aac ate gtc ccg gat att gca gtg ttg ggc 211 
Lys Ala Thr Ala Ala Lys Asn He Val Pro Asp He Ala Val Leu Gly 
25 30 35 

acc gga ccg aag aac gca ate ctg cgt gcg gcg gca gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala He Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gca cgc age gca gaa ate ate gaa gee aac get tec gat ate gaa gcg 3 07 
Ala Arg Ser Ala Glu He He Glu Ala Asn Ala Ser Asp He Glu Ala 
55 60 65 

ggt cgc gca aac ggc atg gaa gaa tec atg att gat cgc ctt gec ctt 3 55 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met He Asp Arg Leu Ala Leu 
70 75 80 85 



gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc cag gtt get 
Asp Glu Ser Arg lie Glu Gly He Ala Gly Gly Leu Arg Gin Val Ala 



403 
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90 95 100 

ggc ctg acc gac cca gtg ggt gaa gta ctg cgc gga cat gtc atg gaa 451 

Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 

105 110 115 

aac ggc att cag atg aag cag gtc cgt gtg cct ttg ggc gtg atg ggc 499 

Asn Gly He Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 

120 125 130 

atg gtc tat gaa gcc cgc cct aac gtc acc gtc gac gcc ttc ggc ctg 547 

Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tec tec aca get 595 

Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 

150 155 160 165 

gtg cat tec aac acc aag etc gtg gaa ate ctg cag gac gtc etc gag 643 

Val His Ser Asn Thr Lys Leu Val Glu He Leu Gin Asp Val Leu Glu 
170 175 180 

cgt ttc gag ctg cca cgc gaa acc gtg cag ttg ctg cct tgc caa acc 691 

Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Pro Cys Gin Thr 

185 190 195 

cgc gga tec gtc caa gat ttg ate acc gca cgc ggc etc gtt gac gtg 73 9 

Arg Gly Ser Val Gin Asp Leu He Thr Ala Arg Gly Leu Val Asp Val 

200 205 210 

gtc ate cca cgc ggc ggc gca gga eta ate aac gca gtg gtc acc ggt 7 87 

Val He Pro Arg Gly Gly Ala Gly Leu He Asn Ala Val Val Thr Gly 
215 220 225 

gcg acc gtg ccc acc att gaa acc ggc acc ggc aac tgc cac ttc tac 83 5 

Ala Thr Val Pro Thr He Glu Thr Gly Thr Gly Asn Cys His Phe Tyr 

230 235 240 245 

ate gat gcc gaa gcc aag ctt gat cag gca ate gcc atg gtc ate aac 883 

He Asp Ala Glu Ala Lys Leu Asp Gin Ala He Ala Met Val He Asn 
250 255 260 

ggc aag acc cgc cgc tgc age gtg tgc aac get act gaa acc gcg ctt 931 

Gly Lys Thr Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu 

265 270 275 

etc gac gcc gcc etc age gac tea gac aag ctt gca gtc gtc cag gcg 979 

Leu Asp Ala Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala 

280 285 290 

etc cag gaa gca gga gtc aca att cat gga egg gtg gee gaa ttg gaa 1027 

Leu Gin Glu Ala Gly Val Thr He His Gly Arg Val Ala Glu Leu Glu 
295 300 305 

gca ttc ggt gca acc gac gtg gtg gaa gca act gaa act gac tgg gat 1075 

Ala Phe Gly Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp 

310 315 320 325 

tct gag tac ctg tec ttc gat ate get gtc get gtg gtt gac ggt gtg 1123 

Ser Glu Tyr Leu Ser Phe Asp He Ala Val Ala Val Val Asp Gly Val 
330 335 340 
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gat gga get ctg gca cac ate get aag tac age ace aag cac acc gaa 1171 
Asp Gly Ala Leu Ala His lie Ala Lys Tyr Ser Thr Lys His Thr Glu 
345 350 355 

gcg ate gec aec caa aac att gaa acc get cag cgc ttt gca gat cgc 1219 
Ala lie Ala Thr Gin Asn lie Glu Thr Ala Gin Arg Phe Ala Asp Arg 
360 365 370 

gtc gat gca gca gcg gtg atg ata aac gca tec acc gec tac acc gat 1267 
Val Asp Ala Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp 
375 380 385 

ggg gag cag tac ggc atg ggc gcg gag ate ggc att tec acc cag aaa 1315 
Gly Glu Gin Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys 
390 395 400 405 

ctg cat gca cgt gga cca atg gec ctg cca gag ctg acc tec acc aag 13 63 
Leu His Ala Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys 
410 415 420 

tgg att ctg cag ggc aca gga caa att agg cct taagtttgaa gaagtaatca 1416 
Trp lie Leu Gin Gly Thr Gly Gin lie Arg Pro 
425 430 

age 1419 



<210> 292 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin lie Arg Asp Asn Glu Arg 
15 10 15 

Thr Glu Val Leu Ala Lys Ala Thr Ala Ala Lys Asn lie Val Pro Asp 
20 25 30 

lie Ala Val Leu Gly Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala 
35 40 45 

Ala Asp Glu Leu Val Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala 
50 55 60 

Ser Asp lie Glu Ala Gly Arg Ala Asn Gly Met Glu Glu Ser Met He 
65 70 75 80 

Asp Arg Leu Ala Leu Asp Glu Ser Arg He Glu Gly He Ala Gly Gly 
85 90 95 

Leu Arg Gin Val Ala Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg 
100 105 110 

Gly His Val Met Glu Asn Gly He Gin Met Lys Gin Val Arg Val Pro 
115 120 125 



Leu Gly Val Met Gly Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val 
130 135 140 
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Asp Ala Phe Gly Leu Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg 
145 150 155 160 

Gly Ser Ser Thr Ala Val His Ser Asn Thr Lys Leu Val Glu lie Leu 
165 170 175 

Gin Asp Val Leu Glu Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu 
180 185 190 

Leu Pro Cys Gin Thr Arg Gly Ser Val Gin Asp Leu lie Thr Ala Arg 
195 200 205 

Gly Leu Val Asp Val Val lie Pro Arg Gly Gly Ala Gly Leu lie Asn 
210 215 220 

Ala Val Val Thr Gly Ala Thr Val Pro Thr He Glu Thr Gly Thr Gly 
225 230 235 240 

Asn Cys His Phe Tyr lie Asp Ala Glu Ala Lys Leu Asp Gin Ala He 
245 250 255 

Ala Met Val He Asn Gly Lys Thr Arg Arg Cys Ser Val Cys Asn Ala 
260 265 270 

Thr Glu Thr Ala Leu Leu Asp Ala Ala Leu Ser Asp Ser Asp Lys Leu 
275 280 285 

Ala Val Val Gin Ala Leu Gin Glu Ala Gly Val Thr He His Gly Arg 
290 295 300 

Val Ala Glu Leu Glu Ala Phe Gly Ala Thr Asp Val Val Glu Ala Thr 
305 310 315 320 

Glu Thr Asp Trp Asp Ser Glu Tyr Leu Ser Phe Asp He Ala Val Ala 
325 330 335 

Val Val Asp Gly Val Asp Gly Ala Leu Ala His He Ala Lys Tyr Ser 
340 345 350 

Thr Lys His Thr Glu Ala He Ala Thr Gin Asn He Glu Thr Ala Gin 
355 360 365 

Arg Phe Ala Asp Arg Val Asp Ala Ala Ala Val Met He Asn Ala Ser 
370 375 380 

Thr Ala Tyr Thr Asp Gly Glu Gin Tyr Gly Met Gly Ala Glu He Gly 
385 390 395 400 

He Ser Thr Gin Lys Leu His Ala Arg Gly Pro Met Ala Leu Pro Glu 
405 410 415 

Leu Thr Ser Thr Lys Trp He Leu Gin Gly Thr Gly Gin He Arg Pro 
420 425 430 



<210> 293 
<211> 724 
<212> DNA 
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<213> Corynebacterium glutaitiicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> FRXA02378 

<400> 293 

gagcagatgg ccaccgaggt cgatgtggtg gctggctact aggcctttta tggtgtgatc 60 

cgacactgtt gcttcttaag ggtctgtata gtgggcaacc atg agt tea acg acc 115 

Met Ser Ser Thr Thr 
1 5 

eta act gat gac caa att cgc gac aat gag egg acc gaa gtt eta get 163 
Leu Thr Asp Asp Gin lie Arg Asp Asn Glu Arg Thr Glu Val Leu Ala 
10 15 20 

aaa gca act gca get aag aac ate gtc ccg gat att gca gtg ttg ggc 211 
Lys Ala Thr Ala Ala Lys Asn lie Val Pro Asp lie Ala Val Leu Gly 
25 30 35 

acc gga ccg aag aac gca ate ctg cgt gcg gcg gca gat gaa etc gtt 259 
Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala Ala Asp Glu Leu Val 
40 45 50 

gca cgc age gca gaa ate ate gaa gee aac get tec gat ate gaa gcg 3 07 
Ala Arg Ser Ala Glu lie He Glu Ala Asn Ala Ser Asp He Glu Ala 
55 60 65 

ggt cgc gca aac ggc atg gaa gaa tec atg att gat cgc ctt gee ctt 3 55 
Gly Arg Ala Asn Gly Met Glu Glu Ser Met He Asp Arg Leu Ala Leu 
70 75 80 85 

gat gaa tct cgc att gag ggc ate get ggc ggt ttg cgc cag gtt get 403 
Asp Glu Ser Arg He Glu Gly He Ala Gly Gly Leu Arg Gin Val Ala 
90 95 100 

ggc ctg acc gac cca gtg ggt gaa gta ctg cgc gga cat gtc atg gaa 451 
Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg Gly His Val Met Glu 
105 110 115 

aac ggc att cag atg aag cag gtc cgt gtg cct ttg ggc gtg atg ggc 499 
Asn Gly He Gin Met Lys Gin Val Arg Val Pro Leu Gly Val Met Gly 
120 125 130 

atg gtc tat gaa gec cgc cct aac gtc acc gtc gac gec ttc ggc ctg 547 
Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val Asp Ala Phe Gly Leu 
135 140 145 

gca etc aag tec gga aac gta get ttg ctg cgc ggt tec tec aca get 595 
Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg Gly Ser Ser Thr Ala 
150 155 160 165 

gtg cat tec aac acc aag etc gtg gaa ate ctg cag gac gta etc gag 643 
Val His Ser Asn Thr Lys Leu Val Glu He Leu Gin Asp Val Leu Glu 
170 175 180 

cgt ttc gag ctg cca cgc gaa acc gtg cag ttg ctg ctt gec aaa ccc 691 
Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu Leu Leu Ala Lys Pro 
185 190 195 
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gcg gat ccg tec aag att tgatcacegg aegeg 724 
Ala Asp Pro Ser Lys lie 
200 



<210> 294 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 294 

Met Ser Ser Thr Thr Leu Thr Asp Asp Gin lie Arg Asp Asn Glu Arg 
15 10 15 

Thr Glu Val Leu Ala Lys Ala Thr Ala Ala Lys Asn lie Val Pro Asp 
20 25 30 

lie Ala Val Leu Gly Thr Gly Pro Lys Asn Ala lie Leu Arg Ala Ala 
35 40 45 

Ala Asp Glu Leu Val Ala Arg Ser Ala Glu lie lie Glu Ala Asn Ala 
50 55 60 

Ser Asp lie Glu Ala Gly Arg Ala Asn Gly Met Glu Glu Ser Met lie 
65 70 75 80 

Asp Arg Leu Ala Leu Asp Glu Ser Arg lie Glu Gly lie Ala Gly Gly 
85 90 95 

Leu Arg Gin Val Ala Gly Leu Thr Asp Pro Val Gly Glu Val Leu Arg 
100 105 110 

Gly His Val Met Glu Asn Gly He Gin Met Lys Gin Val Arg Val Pro 
115 120 125 

Leu Gly Val Met Gly Met Val Tyr Glu Ala Arg Pro Asn Val Thr Val 
130 135 140 

Asp Ala Phe Gly Leu Ala Leu Lys Ser Gly Asn Val Ala Leu Leu Arg 
145 150 155 160 

Gly Ser Ser Thr Ala Val His Ser Asn Thr Lys Leu Val Glu He Leu 
165 170 175 

Gin Asp Val Leu Glu Arg Phe Glu Leu Pro Arg Glu Thr Val Gin Leu 
180 185 190 

Leu Leu Ala Lys Pro Ala Asp Pro Ser Lys He 
195 200 



<210> 295 
<211> 623 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (600) 
<223> FRXA02382 
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<400> 295 

ccc acc att gaa acc ggc acc ggc aac tgc cac ttc tac ate gat gec 48 

Pro Thr lie Glu Thr Gly Thr Gly Asn Cys His Phe Tyr lie Asp Ala 
15 10 15 

gaa gec aag ctt gat cag gca ate gec atg gtc ate aac ggc aag acc 96 
Glu Ala Lys Leu Asp Gin Ala lie Ala Met Val lie Asn Gly Lys Thr 
20 25 30 

cgc cgc tgc age gtg tgc aac get act gaa acc gcg ctt etc gac gee 144 
Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

gee etc age gac tea gac aag ctt gca gtc gtc cag gcg etc cag gaa 192 
Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

gca gga gtc aca att cat gga egg gtg gee gaa ttg gaa gca ttc ggt 240 
Ala Gly Val Thr lie His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

gca acc gac gtg gtg gaa gca act gaa act gac tgg gat tct gag tac 288 
Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 
85 90 95 

ctg tec ttc gat ate get gtc get gtg gtt gac ggt gtg gat gga get 33 6 
Leu Ser Phe Asp lie Ala Val Ala Val Val Asp Gly Val Asp Gly Ala 
100 105 110 

ctg gca cac ate get aag tac age acc aag cac acc gaa gcg ate gee 3 84 
Leu Ala His lie Ala Lys Tyr Ser Thr Lys His Thr Glu Ala lie Ala 
115 120 125 

acc caa aac att gaa acc get cag cgc ttt gca gat cgc gtc gat gca 432 
Thr Gin Asn lie Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 

gca gcg gtg atg ata aac gca tec acc gec tac acc gat ggg gag cag 480 
Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

tac ggc atg ggc gcg gag ate ggc att tec acc cag aaa ctg cat gca 52 8 
Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 
165 170 175 

cgt gga cca atg gec ctg cca gag ctg acc tec acc aag tgg att ctg 576 
Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 
180 185 190 

c&cj ggc aca gga caa att agg cct taagtttgaa gaagtaatca age 623 
Gin Gly Thr Gly Gin lie Arg Pro 
195 200 



<210> 296 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 296 
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Pro Thr lie Glu Thr Gly Thr Gly Asn Cys His Phe Tyr lie Asp Ala 
15 10 15 

Glu Ala Lys Leu Asp Gin Ala lie Ala Met Val lie Asn Gly Lys Thr 
20 25 30 

Arg Arg Cys Ser Val Cys Asn Ala Thr Glu Thr Ala Leu Leu Asp Ala 
35 40 45 

Ala Leu Ser Asp Ser Asp Lys Leu Ala Val Val Gin Ala Leu Gin Glu 
50 55 60 

Ala Gly Val Thr lie His Gly Arg Val Ala Glu Leu Glu Ala Phe Gly 
65 70 75 80 

Ala Thr Asp Val Val Glu Ala Thr Glu Thr Asp Trp Asp Ser Glu Tyr 
85 90 95 

Leu Ser Phe Asp lie Ala Val Ala Val Val Asp Gly Val Asp Gly Ala 
100 105 110 

Leu Ala His lie Ala Lys Tyr Ser Thr Lys His Thr Glu Ala lie Ala 
115 120 125 

Thr Gin Asn lie Glu Thr Ala Gin Arg Phe Ala Asp Arg Val Asp Ala 
130 135 140 

Ala Ala Val Met lie Asn Ala Ser Thr Ala Tyr Thr Asp Gly Glu Gin 
145 150 155 160 

Tyr Gly Met Gly Ala Glu lie Gly lie Ser Thr Gin Lys Leu His Ala 
165 170 175 

Arg Gly Pro Met Ala Leu Pro Glu Leu Thr Ser Thr Lys Trp lie Leu 
180 185 190 

Gin Gly Thr Gly Gin lie Arg Pro 
195 200 



<210> 297 
<211> 933 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (910) 

<223> RXA02499 

<400> 297 

cctggtcatg acgttcgggc cgctggcaat cgtcatgtaa tttgtcgttt tgggcccccg 60 

ctgctgcaaa acaggggtgg ttagtggcag tgtgggaacc atg aca aca att get 115 

Met Thr Thr lie Ala 
1 5 



gta ate ggc ggc gga caa ate ggc gag get tta gtc tea ggt ttg ate 163 
Val lie Gly Gly Gly Gin He Gly Glu Ala Leu Val Ser Gly Leu He 
10 15 20 
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gcg gcc aac atg aat cca caa aat att cgc gtc acc aac cgt teg gaa 211 

Ala Ala Asn Met Asn Pro Gin Asn lie Arg Val Thr Asn Arg Ser Glu 

25 30 35 

gag cgc ggc caa gag ctg cgt gac cgc tac ggc ate etc aac atg acg 259 

Glu Arg Gly Gin Glu Leu Arg Asp Arg Tyr Gly lie Leu Asn Met Thr 
40 45 50 

gat aat tec caa gcc gca gac gaa gcc gac gtg gtg ttc ctg tgc gtg 3 07 

Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val Val Phe Leu Cys Val 
55 60 65 

aag ccg aaa ttt ate gtc gaa gtg etc tec gaa ate acc ggc act ttg 3 55 

Lys Pro Lys Phe lie Val Glu Val Leu Ser Glu lie Thr Gly Thr Leu 

70 75 80 85 

gat aac aac tec gca caa agt gtt gtg gtc age atg gcc gca ggc ate 403 

Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser Met Ala Ala Gly lie 
90 95 100 

age ate get gcc atg gaa gaa age gcc tct gcg ggg etc ccc gtc gtg 451 

Ser lie Ala Ala Met Glu Glu Ser Ala Ser Ala Gly Leu Pro Val Val 

105 110 115 

cgc gtc atg ccg aac act cca atg etc gtg ggc aag ggc atg teg act 499 

Arg Val Met Pro Asn Thr Pro Met Leu Val Gly Lys Gly Met Ser Thr 
120 125 130 

gtc acc aaa ggc cgc tac gtt gac gcg gaa cag ttg gaa caa gtc aag 547 

Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin Leu Glu Gin Val Lys 
135 140 145 

gac ttg ttg age acc gtt gga gac gtc etc gaa gtc gcg gaa tea gac 595 

Asp Leu Leu Ser Thr Val Gly Asp Val Leu Glu Val Ala Glu Ser Asp 

150 155 160 165 

ate gac gca gtc acc gcg atg tec gga tec tec cct gca tac ctg ttc 643 

lie Asp Ala Val Thr Ala Met Ser Gly Ser Ser Pro Ala Tyr Leu Phe 
170 175 180 

ctt gtg acc gaa gcg etc att gag gca gga gtt aat eta ggc ctg ccc 691 

Leu Val Thr Glu Ala Leu lie Glu Ala Gly Val Asn Leu Gly Leu Pro 

185 190 195 

cgc gcg acc get aaa aag etc get gtg gcc tea ttc gaa ggt get gca 73 9 

Arg Ala Thr Ala Lys Lys Leu Ala Val Ala Ser Phe Glu Gly Ala Ala 
200 205 210 

acc atg atg aag gaa acc ggc aaa gaa ccc tea gaa ttg cgc gca ggc 787 

Thr Met Met Lys Glu Thr Gly Lys Glu Pro Ser Glu Leu Arg Ala Gly 
215 220 225 

gtt tec tea ccc gca ggc acc acc gtc gca gcc ate cga gaa etc gaa 83 5 

Val Ser Ser Pro Ala Gly Thr Thr Val Ala Ala He Arg Glu Leu Glu 

230 235 240 245 

gaa age gga ate cga ggc get ttc tac cgc gca gcc caa get tgc gcc 883 

Glu Ser Gly He Arg Gly Ala Phe Tyr Arg Ala Ala Gin Ala Cys Ala 
250 255 260 

gac cga tct gaa gaa etc gga aag cgc tagaaaccgt tatttccccg 93 0 
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Asp Arg Ser Glu Glu Leu Gly Lys Arg 
265 270 

tta 933 



<210> 298 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Met Thr Thr lie Ala Val lie Gly Gly Gly Gin lie Gly Glu Ala Leu 
15 10 15 

Val Ser Gly Leu lie Ala Ala Asn Met Asn Pro Gin Asn lie Arg Val 
20 25 30 

Thr Asn Arg Ser Glu Glu Arg Gly Gin Glu Leu Arg Asp Arg Tyr Gly 
35 40 45 

He Leu Asn Met Thr Asp Asn Ser Gin Ala Ala Asp Glu Ala Asp Val 
50 55 60 

Val Phe Leu Cys Val Lys Pro Lys Phe He Val Glu Val Leu Ser Glu 
65 70 75 80 

He Thr Gly Thr Leu Asp Asn Asn Ser Ala Gin Ser Val Val Val Ser 
85 90 95 

Met Ala Ala Gly He Ser He Ala Ala Met Glu Glu Ser Ala Ser Ala 
100 105 110 

Gly Leu Pro Val Val Arg Val Met Pro Asn Thr Pro Met Leu Val Gly 
115 120 125 

Lys Gly Met Ser Thr Val Thr Lys Gly Arg Tyr Val Asp Ala Glu Gin 
130 135 140 

Leu Glu Gin Val Lys Asp Leu Leu Ser Thr Val Gly Asp Val Leu Glu 
145 150 155 160 

Val Ala Glu Ser Asp lie Asp Ala Val Thr Ala Met Ser Gly Ser Ser 
165 170 175 

Pro Ala Tyr Leu Phe Leu Val Thr Glu Ala Leu He Glu Ala Gly Val 
180 185 190 

Asn Leu Gly Leu Pro Arg Ala Thr Ala Lys Lys Leu Ala Val Ala Ser 
195 200 205 

Phe Glu Gly Ala Ala Thr Met Met Lys Glu Thr Gly Lys Glu Pro Ser 
210 215 220 

Glu Leu Arg Ala Gly Val Ser Ser Pro Ala Gly Thr Thr Val Ala Ala 
225 230 235 240 

He Arg Glu Leu Glu Glu Ser Gly He Arg Gly Ala Phe Tyr Arg Ala 
245 250 255 



Ala Gin Ala Cys Ala Asp Arg Ser Glu Glu Leu Gly Lys Arg 
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260 



265 



270 



<210> 299 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXS02157 

<400> 299 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 6 0 



caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 

Met Ser Thr Leu Glu 
1 5 



115 



act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 
10 15 20 



163 



ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 
25 30 35 



211 



tac ate gac ttg etc gcg ggc ate gca gtc aac gcg ttg ggc cac gec 
Tyr He Asp Leu Leu Ala Gly He Ala Val Asn Ala Leu Gly His Ala 
40 45 50 



259 



cac ccg gcg ate ate gag gcg gtc acc aac cag ate ggc caa ctt ggt 
His Pro Ala He He Glu Ala Val Thr Asn Gin He Gly Gin Leu Gly 
55 60 65 



307 



cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gec gag 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 



355 



gag etc ate aag cgt ttt teg ctt gac gac gec acc etc gee gcg caa 
Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 
90 95 100 



403 



acc egg gtt ttc ttc tgc aac teg ggc gee gaa gca aac gag get get 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 
105 110 115 



451 



ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 
Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg He Leu Ala Ala Val 
120 125 130 



499 



cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 



547 



cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 



595 



tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 



643 
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Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 
170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 
185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 83 5 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 

ccc gat gtg gtg acc atg gec aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 
250 255 260 

ggt get tgt ttg gee act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 
265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gec 97 9 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tct gtt gtc gat gac get ttc tgc gca gaa gtt gec 1027 
Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gee aag gtt gac ggc gtt 107 5 
Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 1123 
Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 1171 
Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val lie 
345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 1219 
Leu Asn Ala Pro Ala Asp Asn lie lie Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gec gag aca 12 67 
He Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 1296 

He Ala 

390 



<210> 300 
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<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 

Ala Leu Gly His Ala His Pro Ala He lie Glu Ala Val Thr Asn Gin 
50 55 60 

He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 70 75 80 

Val Glu Val Ala Glu Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala 
85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 
100 105 110 

Ala Asn Glu Ala Ala Phe Lys He Ala Arg Leu Thr Gly Arg Ser Arg 
115 120 125 

He Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 
165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro 
180 185 190 

He Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly He Leu Met He Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Val Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 
245 250 255 

Gly Gly Leu Pro He Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 
260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 
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Cys Ala Glu Val 
305 

Lys Val Asp Gly 



Val Val Leu Glu 
340 

Lys His Gly Val 
355 

Thr Pro Pro Leu 
370 

Ala lie Ala Glu 
385 



Ala Arg Lys Gly 
310 

Val Val Asp Val 
325 

Arg Asp Val Ala 



lie Leu Asn Ala 
360 

Val lie Thr Asp 
375 

Thr lie Ala 
390 



Glu Leu Phe Lys 
315 

Arg Gly Arg Gly 
330 

Lys Gin Ala Val 
345 

Pro Ala Asp Asn 



Glu Glu lie Ala 
380 



Glu Leu Leu Ala 
320 

Leu Met Leu Gly 
335 

Leu Asp Gly Phe 
350 

lie lie Arg Leu 
365 

Asp Ala Val Lys 



<210> 301 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXS02262 

<400> 301 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 



tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 

Met Thr Ala Thr Tyr 
1 5 



115 



acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 
Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 
10 15 20 



163 



ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 
He Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 
25 30 35 



211 



gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 



259 



aac tec aac teg cat ggc gcg atg ate acc ttc ccg gaa aac cca gaa 
Asn Ser Asn Ser His Gly Ala Met He Thr Phe Pro Glu Asn Pro Glu 
55 60 65 



307 



ttt gaa ggc atg ccc aag gac ggc ccc gac cgc cga ttc atg gcg atg 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 
70 75 80 85 



355 



ccc gca tac etc ggc ggg cga ttc aaa aac acc ggc gtg aag tgg tac 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 
90 95 100 



403 
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gga tec aac gcg gaa aac aag gec tea ggc ttg cct cgc teg ate cac 451 

Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser lie His 

105 110 115 

acc ttc gtc etc aac gac acg gtc acc ggt gca ccg aag gee ate atg 499 

Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala lie Met 

120 125 130 

tec gcg aac ctg ctg tec gee tac cgc acc ggc gcg gtt ccc ggc gtg 547 

Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 

ggc gtg aag cac tta gcg gtc gee gac gcg aca acc ttg get gtc gtc 595 

Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 165 

gga cct ggt gtc atg gcg aaa acc ate acc gaa gcg tgc ate gca gag 643 

Gly Pro Gly Val Met Ala Lys Thr lie Thr Glu Ala Cys He Ala Glu 
170 175 180 

cgc cca gga ate acc acc ate aag ate aag gga cgc age gaa cgc ggc 691 

Arg Pro Gly He Thr Thr He Lys He Lys Gly Arg Ser Glu Arg Gly 

185 190 195 

ate aac gec ttt gca aca tgg gcg ttg gaa aaa ttc ccc gag ate gaa 73 9 

He Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu He Glu 

200 205 210 

gtg gtc gec gtc gga tct gaa gaa gac gtg gtc aaa gac gee gac ate 7 87 

Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp He 
215 220 225 

gtc ate gec gec acc acc acg gac gec gee ggc tec tec gec ttc cca 83 5 

Val He Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac ttc aaa aaa gaa tgg etc aag ccg ggc gca ttg ctg ctg ctt cca 883 

Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 
250 255 260 

gec gec ggt cgc ttc gac gac get tat ttg ctt gac gac gee cgc etc 931 

Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 

265 270 275 

gtt gtt gac tac atg ggg etc tac gaa gec tgg gca gaa gaa tac ggc 979 

Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 

280 285 290 

cca cag gec tac caa eta etc ggc att cca gga acc cac tgg tac gac 1027 

Pro Gin Ala Tyr Gin Leu Leu Gly He Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg caa gga aaa etc gac ctt gca aag att tec cag att ggc 1075 

Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys He Ser Gin He Gly 
310 315 320 325 

gat ate tgc tec ggc aag eta ccc gga cgc acc aac gat gag gaa ate 1123 

Asp He Cys Ser Gly Lys Leu Pro Gly Arg Thr Asn Asp Glu Glu He 
330 335 340 

ate etc tat tec gtc ggc ggc atg cca gta gaa gac gtc gec tgg gca 1171 
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Ile Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 
345 350 355 

acc caa gtg tat gaa aac gcc ctg gaa aaa ggc gtc ggc acc aca ttg 1219 
Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
360 365 370 

aac ctg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 1266 
Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 

aaa 1269 



<210> 302 
<211> 382 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu 
15 10 15 

Ser Glu Pro Asp Met He Ala Ala Gly Val Lys Asp Val Ala Gin Cys 
20 25 30 

Val Asp Val Met Glu Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr 
35 40 45 

Lys Met Ala Gly Leu Asn Ser Asn Ser His Gly Ala Met He Thr Phe 
50 55 60 

Pro Glu Asn Pro Glu Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg 
65 70 75 80 

Arg Phe Met Ala Met Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr 
85 90 95 

Gly Val Lys Trp Tyr Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu 
100 105 110 

Pro Arg Ser lie His Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala 
115 120 125 

Pro Lys Ala He Met Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly 
130 135 140 

Ala Val Pro Gly Val Gly Val Lys His Leu Ala Val Ala Asp Ala Thr 
145 150 155 160 

Thr Leu Ala Val Val Gly Pro Gly Val Met Ala Lys Thr He Thr Glu 
165 170 175 

Ala Cys He Ala Glu Arg Pro Gly He Thr Thr He Lys He Lys Gly 
180 185 190 

Arg Ser Glu Arg Gly He Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys 
195 200 205 



Phe Pro Glu He Glu Val Val Ala Val Gly Ser Glu Glu Asp Val Val 
210 215 220 
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Lys Asp Ala Asp 
225 

Ser Ser Ala Phe 



Leu Leu Leu Leu 
260 

Asp Asp Ala Arg 
275 

Ala Glu Glu Tyr 
290 

Thr His Trp Tyr 
305 

lie Ser Gin lie 



Asn Asp Glu Glu 
340 

Asp Val Ala Trp 
355 

Val Gly Thr Thr 
370 



lie Val lie Ala 
230 

Pro Tyr Phe Lys 
245 

Pro Ala Ala Gly 



Leu Val Val Asp 
280 

Gly Pro Gin Ala 
295 

Asp Leu Ala Leu 
310 

Gly Asp lie Cys 
325 

lie lie Leu Tyr 



Ala Thr Gin Val 
360 

Leu Asn Leu Trp 
375 



Ala Thr Thr Thr 
235 

Lys Glu Trp Leu 
250 

Arg Phe Asp Asp 
265 

Tyr Met Gly Leu 



Tyr Gin Leu Leu 
300 

Gin Gly Lys Leu 
315 

Ser Gly Lys Leu 
330 

Ser Val Gly Gly 
345 

Tyr Glu Asn Ala 



Glu Ser Pro Ala 
380 



Asp Ala Ala Gly 
240 

Lys Pro Gly Ala 
255 

Ala Tyr Leu Leu 
270 

Tyr Glu Ala Trp 
285 

Gly lie Pro Gly 



Asp Leu Ala Lys 
320 

Pro Gly Arg Thr 
335 

Met Pro Val Glu 
350 

Leu Glu Lys Gly 
365 

Leu Ala 



<210> 303 
<211> 1491 
<212> DNA 

<213> Corynebacteriuxn glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 

<400> 303 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 



cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 2 59 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 
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gcc gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 

Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 

55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 

Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 

70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gcc egg ttg acc aac ate aac 403 

Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 

90 95 100 

ccg gcc ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 

Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 

105 110 115 

teg atg gcc cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 

Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 

120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 

Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 

135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 

Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 

150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 

Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 

170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 

Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gcc acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 

Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 

200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 

His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 

215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 

lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 

230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 

Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 

250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 

Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 

Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 

280 285 290 

acc ttc gcc aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 102 7 
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Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 1267 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gee atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 13 63 
Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 
410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 1411 
He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gee caa get gtc gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gec 1491 
Ala Leu Phe 
455 



<210> 304 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 



Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 
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Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 
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Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met lie Ser 
405 410 415 

Gly Asn Arg Phe His lie Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 305 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA010Q9 

<400> 305 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 2 59 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 



ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 
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tcg atg gcc cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 59 5 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gcc acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 83 5 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gcc gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gcc aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 102 7 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gcc aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
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Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 1267 
Glu Asn Val Ala lie Ala Asp Val Arg Gly lie Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 1330 
Phe Lys Glu Arg Gly 
410 



<210> 306 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Leu Ala Leu Lys Gly Tyr Thr Asn 1 
1 5 



Phe Asp Gly Glu Phe lie Glu Phe 
10 15 



Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 



Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 
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Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 307 
<211> 3579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . {3556) 
<223> RXN00023 

<400> 307 

gggattatgt tgggggccac atctgaaaat agttgctggg atccatcaca cctacgatgc 60 

gaaacggcac ccacaccgct gatcttgaag gagaaccacc atg acg teg atg aat 115 

Met Thr Ser Met Asn 
1 5 



ctg cct att gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 
10 15 20 
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cgc tec tgg ctg gag tac age aaa aag gaa age gtg ccc aat gec gat 211 
Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 
25 30 35 

gcg aag cgt eta get gca gtg ttg cag gat cct aat ggt ttg gaa ttc 2 59 
Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

acg gtt ggt ttc gtg gat cga gtg gtt cga act gag gat cgt gaa gcg 3 07 
Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg ggc aag att get ccg teg acg atg 3 55 
Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie Ala Pro Ser Thr Met 
70 75 80 85 

tec ttt ttg gat egg gcg cag att cag gec ggt tct ttg gtg ggg egg 403 
Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly Ser Leu Val Gly Arg 
90 95 100 

gcg ttg ccg cag gtt gtg gtt cct gcg gcg egg get cga ate egg cag 451 
Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg lie Arg Gin 
105 110 115 

atg gtt ggg cac atg att gtg gat gec cgc gac aag cag ttc gec aag 499 
Met Val Gly His Met lie Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cgc ctg aac ate aat ttg 547 
Ala Val Ala Glu lie Gin Ser Asp Gly His Arg Leu Asn lie Asn Leu 
135 140 145 

eta ggt gaa gcg gtg ttg ggc cga aag gag gca gcg aag cat ttg gat 595 
Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 
150 155 160 165 

gac acg gtg egg ttg ttg cgc cgt ccg gat gtg gaa tat gtg tec ate 643 
Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser lie 
170 175 180 

aag gtc tct teg gtg gca teg cag att teg atg tgg ggt ttc gaa gac 691 
Lys Val Ser Ser Val Ala Ser Gin lie Ser Met Trp Gly Phe Glu Asp 
185 190 195 

acc gtt aat tat gtt gtg gaa cag ctg aca cct tta tat ata gag gec 739 
Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro Leu Tyr lie Glu Ala 
200 205 210 

gcg egg gcg ccg aaa ggc acg aag ttc ate aac ctg gac atg gag gaa 7 87 
Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn Leu Asp Met Glu Glu 
215 220 225 

tac cgc gat ctg cgc ctg act atg gag gtg ttc aag egg ctg etc tec 835 
Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat cca gag ctg cat gaa eta gaa gec gga att gtg ttg cag gcg tac 883 
Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie Val Leu Gin Ala Tyr 
250 255 260 

ctt ccc gat gec etc ggt gca ate cag gac ttg gcg cag ttc ggc cgc 931 
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Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu Ala Gin Phe Gly Arg 
265 270 275 

gag cgc gtc aac aca ggc ggg gcg ggc gtt aag gtt cgc ctg gtc aag 979 

Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys Val Arg Leu Val Lys 
280 285 290 

ggt get aat ttg cct atg gag cac gtc cac gcg cag ate acc ggc tgg 1027 

Gly Ala Asn Leu Pro Met Glu His Val His Ala Gin lie Thr Gly Trp 
295 300 305 

cca gtt gec aca gaa cct tec aaa caa gec acc gat gec aat tac aag 1075 

Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 

310 315 320 325 

cgc gtc etc tat tgg acg atg cgc aaa gaa aac atg gag ggc ctg cgc 1123 

Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu. Gly Leu Arg 
330 335 340 

ctg ggc gtt gee ggc cac aac ctt ttc gac ata gca ttc gca cat ttg 1171 

Leu Gly Val Ala Gly His Asn Leu Phe Asp lie Ala Phe Ala His Leu 
345 350 355 

etc tct gtg gag cgt ggg gta gcg gac cgt gtg gag ttc gaa atg ctg 1219 

Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 365 370 

cag ggc atg gcg tec gat cag gcg cgc gee gtc age gtt gac gtc ggt 12 67 

Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Gly 
375 380 385 

gag ctg ctg ctt tac gta cca gec gtg cgc cca caa gaa ttc gac gtg 1315 

Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 

390 395 400 405 

gee att tct tac etc gtg cgc cgc etc gag gaa aac gee gcg age gaa 1363 

Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 
410 415 420 

aac ttc atg tec gec ate ttc gac etc gac gec gac aac ccg tec ttc 1411 

Asn Phe Met Ser Ala lie Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 
425 430 435 

aag cga gag gag age cgc ttc cgc gee tec ata tct gac etc gee acg 1459 

Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie Ser Asp Leu Ala Thr 
440 445 450 

etc ate gac gtg ccc gcg ccc ggc ccc aac cac aca caa gac cgc age 1507 

Leu lie Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 
455 460 465 

aaa gag acg ctt etc gac gec ccc etc gtc cca ttt ate aac gag ccc 1555 

Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe lie Asn Glu Pro 

470 475 480 485 

gac acc aac cca gcg etc ate caa aac caa cag tgg gec aca aaa gee 1603 

Asp Thr Asn Pro Ala Leu lie Gin Asn Gin Gin Trp Ala Thr Lys Ala 
490 495 500 

gtc gee acc gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 1651 

Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lys Pro 



BGI-121CP 



-437- 



505 510 515 

gag gtg ttg gaa gag ggg gac gtc gac aag eta att aac gat gtg cgc 1699 
Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu lie Asn Asp Val Arg 
520 525 530 

gac get get gaa gcg tgg gca gcg cgc cca gee cgt gaa cgc get gag 1747 
Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

att ttg tac aag acc gee gag att ttg cgc gtg cga cgc gga cac ctg 1795 
lie Leu Tyr Lys Thr Ala Glu lie Leu Arg Val Arg Arg Gly His Leu 
550 555 560 565 

ate tea gtg acg gee gcg gag gtg ggc aaa get gtg gaa caa acc gac 1843 
He Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asp 
570 575 580 

ccg gaa ate tct gaa gee att gat ttc gec cgc tac tac gcg cat ttg 1891 
Pro Glu lie Ser Glu Ala He Asp Phe Ala Arg Tyr Tyr Ala His Leu 
585 590 595 

gee ctg gaa ttg gac gac gta gac aat gcg gaa ttc acc cca gat cgc 193 9 
Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asp Arg 
600 605 610 

gtc gtt gtg gtg acc ccg ccc tgg aat ttc ccc ate gcg ate ccc get 19 87 
Val Val Val Val Thr Pro Pro Trp Asn Phe Pro He Ala He Pro Ala 
615 620 625 

gga teg act ttc gca gca etc gcg gcg ggc get ggc gtg ate cac aaa 203 5 
Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val He His Lys 
630 635 640 645 

ccc tea aag cct age caa cat tgc tec get gca gtg gtc gaa gec etc 2083 
Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 
650 655 660 

tgg gaa gec ggc gtt ccc cgc gag gtt ctg cat tgc att tac cca get 2131 
Trp Glu Ala Gly Val Pro Arg Glu Val Leu His Cys He Tyr Pro Ala 
665 670 675 

aat cgc gat gtt gga tgt gcg ttg ate age cat gaa cac gtc gac cgc 217 9 
Asn Arg Asp Val Gly Cys Ala Leu He Ser His Glu His Val Asp Arg 
680 685 690 

gtc att ttg acc ggc tec tec gag acc gec gcg atg ttc tec tec tgg 22 27 
Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala Met Phe Ser Ser Trp 
695 700 705 

cga cca gaa etc acc ate aac ggc gaa acc tec ggc aaa aac gec ate 2275 
Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser Gly Lys Asn Ala He 
710 715 720 725 

gtg gtc acc cca tct gec gac cgc gac etc gee gtc gee gac ctg gtg 2323 
Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 
730 735 740 

aaa tec gee ttc ggc cat gca gga caa aaa tgt tec gca gee tec etc 23 71 
Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 
745 750 755 
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ggc ate ttg gta ggc age gtc tac gaa tea gaa cgc ttc egg aaa cag 2419 

Gly lie Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 

760 765 770 

ctg gta gac gec gca tec tea etc ate gtc gac tgg cct acc aac ccc 2467 

Leu Val Asp Ala Ala Ser Ser Leu lie Val Asp Trp Pro Thr Asn Pro 

775 780 785 

tec gca acc gtc gga cca etc acc gaa etc ccc age gat aaa etc cac 2 515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 

790 795 800 805 

cac gec eta acc acc etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 

810 815 820 

cga caa etc gac gac acc ggc cga ctC tgg tea CCC ggC QtC aact gaa 2611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly He Lys Glu 

825 830 835 

ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 2 659 

Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr Glu Val Phe Gly Pro 

840 845 850 

gtc etc ggc ctg atg aaa gec acc gac etc aat gaa gee ate gaa ttc 2707 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 

855 860 865 

caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gac 2 755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asp 

870 875 880 885 

gec gac gaa gtc cgc acc tgg ctt gac cac gtc gat gtc gga aac gec 2 8 03 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 

890 895 900 

tac gtc aac cgc ggc ate acc ggc gec att gtc caa cgc caa tec ttc 2851 

Tyr Val Asn Arg Gly He Thr Gly Ala He Val Gin Arg Gin Ser Phe 

905 910 915 

gga ggc tgg aaa aaa tec tec gtc ggc etc gga tec aaa gee gga gga 2 899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 

920 925 930 

ccc aac tat gtc atg etc atg gga acc tgg gec gac gcg cca age cac 2947 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 

935 940 945 

cac gec cca cgc gaa aca aac ccg ctg ate age aaa ctg gat etc ccc 2995 

His Ala Pro Arg Glu Thr Asn Pro Leu He Ser Lys Leu Asp Leu Pro 

950 955 960 965 

gga gaa gag etc gaa tgg etc gaa aaa gee aac gec age gat gaa aca 3 043 

Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 

970 975 980 

gca tgg aac acg gaa ttc ggc age cca cgc gac ccc tec ggc etc gat 3 091 

Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Asp 

985 990 995 
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gta gaa gcc aac att ttc cgc tac cga cca gca gag gta gta etc cga 313 9 
Val Glu Ala Asn He Phe Arg Tyr Arg Pro Ala Glu Val Val Leu Arg 
1000 1005 1010 

etc gac gat tec gcc aca ccc cga gaa act gcc cgc gca ttg ttg gca 3187 
Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala 
1015 1020 1025 

gcc cgt cgc gcc ggg gtt act ccg cga gtt ctt caa aca cca ggt gtt 3235 
Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val 
1030 1035 1040 1045 

tea gag caa gtc cgc gaa gta ttg tec get get gga gtg agt gca gaa 3283 
Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu 
1050 1055 1060 

aca gtc gat gat teg gta ttt att tec aac gtg ttg cgc ggc gaa tac 3331 
Thr Val Asp Asp Ser Val Phe He Ser Asn Val Leu Arg Gly Glu Tyr 
1065 1070 1075 

gac gag aac tec age gtc cga gtc cgc tac ctg ggc aaa gtt age gac 3 37 9 
Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp 
1080 1085 1090 

act gtc cgt gaa cgc eta tct gta egg ccc gaa gtt gtt ctg ctt gac 3427 
Thr Val Arg Glu Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp 
1095 1100 1105 

gat gca gta act gcc tec ggt cga gtt gaa tta cgt tac tgg etc aaa 3475 
Asp Ala Val Thr Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys 
1110 1115 1120 1125 

gaa caa gca att tec atg acg ttg cac cgt ttt gga aac cca gtt gcg 3523 
Glu Gin Ala He Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala 
1130 1135 1140 

gcc ttc cac gag ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt 3576 
Ala Phe His Glu Leu Ala Glu Glu Leu Lys Arg 
1145 1150 

cgc 3579 



<210> 308 
<211> 1152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Met Thr Ser Met Asn Leu Pro He Glu Leu Ala Thr Leu Ser Asp Gin 
15 10 15 

Ala Val Asp Lys Val Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser 
20 25 30 

Val Pro Asn Ala Asp Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro 
35 40 45 

Asn Gly Leu Glu Phe Thr Val Gly Phe Val Asp Arg Val Val Arg Thr 
50 55 60 
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Glu Asp Arg Glu 
65 

Ala Pro Ser Thr 



Ser Leu Val Gly 
100 

Ala Arg lie Arg 
115 

Lys Gin Phe Ala 
130 

Leu Asn lie Asn 
145 

Ala Lys His Leu 



Glu Tyr Val Ser 
180 

Trp Gly Phe Glu 
195 

Leu Tyr lie Glu 
210 

Leu Asp Met Glu 
225 

Lys Arg Leu Leu 



Val Leu Gin Ala 
260 

Ala Gin Phe Gly 
275 

Val Arg Leu Val 
290 

Gin lie Thr Gly 
305 

Asp Ala Asn Tyr 



Met Glu Gly Leu 
340 

Ala Phe Ala His 
355 

Glu Phe Glu Met 
370 



Ala Ala Ala His 
70 

Met Ser Phe Leu 
85 

Arg Ala Leu Pro 



Gin Met Val Gly 
120 

Lys Ala Val Ala 

135 

Leu Leu Gly Glu 
150 

Asp Asp Thr Val 
165 

He Lys Val Ser 



Asp Thr Val Asn 
200 

Ala Ala Arg Ala 

215 

Glu Tyr Arg Asp 
230 

Ser Asn Pro Glu 
245 

Tyr Leu Pro Asp 



Arg Glu Arg Val 
280 

Lys Gly Ala Asn 
295 

Trp Pro Val Ala 
310 

Lys Arg Val Leu 
325 

Arg Leu Gly Val 



Leu Leu Ser Val 
360 

Leu Gin Gly Met 
375 



Ala Leu Tyr Glu 
75 

Asp Arg Ala Gin 
90 

Gin Val Val Val 
105 

His Met He Val 



Glu He Gin Ser 
140 

Ala Val Leu Gly 
155 

Arg Leu Leu Arg 
170 

Ser Val Ala Ser 
185 

Tyr Val Val Glu 



Pro Lys Gly Thr 
220 

Leu Arg Leu Thr 
235 

Leu His Glu Leu 
250 

Ala Leu Gly Ala 
265 

Asn Thr Gly Gly 



Leu Pro Met Glu 
300 

Thr Glu Pro Ser 
315 

Tyr Trp Thr Met 
330 

Ala Gly His Asn 
345 

Glu Arg Gly Val 



Ala Ser Asp Gin 
380 



Leu Gly Lys He 
80 

He Gin Ala Gly 
95 

Pro Ala Ala Arg 
110 

Asp Ala Arg Asp 
125 

Asp Gly His Arg 



Arg Lys Glu Ala 
160 

Arg Pro Asp Val 
175 

Gin He Ser Met 
190 

Gin Leu Thr Pro 
205 

Lys Phe He Asn 



Met Glu Val Phe 
240 

Glu Ala Gly He 
255 

He Gin Asp Leu 
270 

Ala Gly Val Lys 
285 

His Val His Ala 



Lys Gin Ala Thr 
320 

Arg Lys Glu Asn 
335 

Leu Phe Asp He 
350 

Ala Asp Arg Val 
365 

Ala Arg Ala Val 



Ser Val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
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385 390 395 400 

Gin Glu Phe Asp Val Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu 
405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala 
420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie 
435 440 445 

Ser Asp Leu Ala Thr Leu He Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe He Asn Glu Pro Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin 
485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 
500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 

He Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu He Leu Tyr Lys Thr Ala Glu He Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu Val Gly Lys Ala 
565 570 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 
580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 
645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 
660 665 670 

Cys He Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu He Ser His 
675 680 685 

Glu His Val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
705 710 715 720 
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Gly Lys Asn Ala He Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 
725 730 735 

Val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 
740 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 

Arg Phe Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu He Val Asp 
770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 800 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 
805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 
820 825 830 

Pro Gly He Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 

Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala He Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly 
865 870 875 880 

Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 
885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly He Thr Gly Ala He Val 
900 905 910 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu He Ser 
945 950 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 
965 970 975 

Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp 
980 985 990 

Pro Ser Gly Leu Asp Val Glu Ala Asn He Phe Arg Tyr Arg Pro Ala 
995 1000 1005 

Glu Val Val Leu Arg Leu Asp Asp Ser Ala Thr Pro Arg Glu Thr Ala 
1010 1015 1020 

Arg Ala Leu Leu Ala Ala Arg Arg Ala Gly Val Thr Pro Arg Val Leu 
1025 1030 1035 1040 
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Gln Thr Pro Gly Val Ser Glu Gin Val Arg Glu Val Leu Ser Ala Ala 
1045 1050 1055 

Gly Val Ser Ala Glu Thr Val Asp Asp Ser Val Phe lie Ser Asn Val 
1060 1065 1070 

Leu Arg Gly Glu Tyr Asp Glu Asn Ser Ser Val Arg Val Arg Tyr Leu 
1075 1080 1085 

Gly Lys Val Ser Asp Thr Val Arg Glu Arg Leu Ser Val Arg Pro Glu 
1090 1095 1100 

Val Val Leu Leu Asp Asp Ala Val Thr Ala Ser Gly Arg Val Glu Leu 
1105 1110 1115 1120 

Arg Tyr Trp Leu Lys Glu Gin Ala lie Ser Met Thr Leu His Arg Phe 
1125 1130 1135 

Gly Asn Pro Val Ala Ala Phe His Glu Leu Ala Glu Glu Leu Lys Arg 
1140 1145 1150 



<210> 309 
<211> 476 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . {453} 
<223> FRXA00023 

<400> 309 

cat ttt ccg etc cga cca gca gag gta gta etc cga etc gac gat tec 48 
His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 
15 10 15 

gec aca ccc cga gaa act gec cgc gca ttg ttg gca gec cgt cgc gec 96 
Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 
20 25 30 

ST^g gtt act ccg cga gtt ctt caa aca cca ggt gtt tea gag caa gtc 144 
Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

cgc gaa gta ttg tec get get gga gtg agt gca gaa aca gtc gat gat 192 
Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

teg gta ttt att tec aac gtg ttg cgc ggc gaa tac gac gag aac tec 240 
Ser Val Phe lie Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 70 75 80 

age gtc cga gtc cgc tac ctg ggc aaa gtt age gac act gtc cgt gaa 288 
Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 
85 90 95 



cgc eta tct gta egg ccc gaa gtt gtt ctg ctt gac gat gca gta act 



336 
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Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 
100 105 110 

gcc tec ggt cga gtt gaa tta cgt tac tgg etc aaa gaa caa gca att 3 84 
Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala lie 
115 120 125 

tec atg acg ttg cac cgt ttt gga aac cca gtt gcg gcc ttc cac gag 432 
Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His Glu 
130 135 140 

ttg gcg gag gaa ctt aaa cgt tgatcgtttt gcgcatgggt cgc 47 6 

Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 310 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

His Phe Pro Leu Arg Pro Ala Glu Val Val Leu Arg Leu Asp Asp Ser 
15 10 15 

Ala Thr Pro Arg Glu Thr Ala Arg Ala Leu Leu Ala Ala Arg Arg Ala 
20 25 30 

Gly Val Thr Pro Arg Val Leu Gin Thr Pro Gly Val Ser Glu Gin Val 
35 40 45 

Arg Glu Val Leu Ser Ala Ala Gly Val Ser Ala Glu Thr Val Asp Asp 
50 55 60 

Ser Val Phe lie Ser Asn Val Leu Arg Gly Glu Tyr Asp Glu Asn Ser 
65 70 75 80 

Ser Val Arg Val Arg Tyr Leu Gly Lys Val Ser Asp Thr Val Arg Glu 
85 90 95 

Arg Leu Ser Val Arg Pro Glu Val Val Leu Leu Asp Asp Ala Val Thr 
100 105 110 

Ala Ser Gly Arg Val Glu Leu Arg Tyr Trp Leu Lys Glu Gin Ala He 
115 120 125 

Ser Met Thr Leu His Arg Phe Gly Asn Pro Val Ala Ala Phe His Glu 
130 135 140 

Leu Ala Glu Glu Leu Lys Arg 
145 150 



<210> 311 
<211> 3124 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3124) 
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<223> FRXA02284 
<400> 311 

gggattatgt tgggggccac atctgaaaat agttgctggg atccatcaca cctacgatgc 60 

gaaacggcac ccacaccgct gatcttgaag gagaaccacc atg acg teg atg aat 115 

Met Thr Ser Met Asn 
1 5 

ctg cct att gag ttg get acg ctg tct gac cag get gtg gac aag gtg 163 
Leu Pro lie Glu Leu Ala Thr Leu Ser Asp Gin Ala Val Asp Lys Val 
10 15 20 

cgc tec tgg ctg gag tac age aaa aag gaa age gtg ccc aat gee gat 211 
Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser Val Pro Asn Ala Asp 
25 30 35 

gcg aag cgt eta get gca gtg ttg cag gat cct aat ggt ttg gaa ttc 259 
Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro Asn Gly Leu Glu Phe 
40 45 50 

acg gtt ggt ttc gtg gat cga gtg gtt cga act gag gat cgt gaa gcg 3 07 
Thr Val Gly Phe Val Asp Arg Val Val Arg Thr Glu Asp Arg Glu Ala 
55 60 65 

gca gcg cat gcg ttg tat gag ttg ggc aag att get ccg teg acg atg 3 55 
Ala Ala His Ala Leu Tyr Glu Leu Gly Lys He Ala Pro Ser Thr Met 
70 75 80 85 

tec ttt ttg gat egg gcg cag att cag gee ggt tct ttg gtg ggg egg 403 
Ser Phe Leu Asp Arg Ala Gin He Gin Ala Gly Ser Leu Val Gly Arg 
90 95 100 

gcg ttg ccg cag gtt gtg gtt cct gcg gcg egg get cga ate egg cag 451 
Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg Ala Arg He Arg Gin 
105 110 115 

atg gtt ggg cac atg att gtg gat gee cgc gac aag cag ttc gee aag 499 
Met Val Gly His Met He Val Asp Ala Arg Asp Lys Gin Phe Ala Lys 
120 125 130 

get gtc get gag att cag teg gat ggg cac cgc ctg aac ate aat ttg 547 
Ala Val Ala Glu He Gin Ser Asp Gly His Arg Leu Asn He Asn Leu 
135 140 145 

eta ggt gaa gcg gtg ttg ggc cga aag gaa gca gcg aag cat ttg gat 59 5 
Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala Ala Lys His Leu Asp 
150 155 160 165 

gac acg gtg egg ttg ttg cgc cgt ccg gat gtg gaa tat gtg ten nnn 643 
Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val Glu Tyr Val Ser Xaa 
170 175 180 

nnn ntc tct teg gtg gca teg cag att teg atg tgg ggt ttc gaa gac 691 
Xaa Xaa Ser Ser Val Ala Ser Gin He Ser Met Trp Gly Phe Glu Asp 
185 190 195 



ace gtt aat tat gtt gtg gaa cag ctg aca cct tta tat ata gag ccc 739 
Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro Leu Tyr He Glu Pro 
200 205 210 
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gcg egg gcg ccg aaa ggc acg aag ttc ate aac ctg gac atg gag gaa 787 
Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn Leu Asp Met Glu Glu 
215 220 225 

tac cgc gat ctg cgc ctg act atg gag gtg ttc aag egg ctg etc tec 83 5 
Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe Lys Arg Leu Leu Ser 
230 235 240 245 

aat cca gag ctg cat gaa eta gaa gec gga att gtg ttg cag gcg tac 883 
Asn Pro Glu Leu His Glu Leu Glu Ala Gly He Val Leu Gin Ala Tyr 
250 255 260 

ctt ccc gat gec etc ggt gca ate cag gac ttg gcg cag ttc ggc cgc 931 
Leu Pro Asp Ala Leu Gly Ala He Gin Asp Leu Ala Gin Phe Gly Arg 
265 270 275 

gag cgc gtc aac aca ggc ggg gcg ggc gtt aag gtt cgc ctg gtc aag 979 
Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys Val Arg Leu Val Lys 
280 285 290 

ggt get aat ttg cct atg gag cac gtc cac gcg cag ate acc ggc tgg 1027 
Gly Ala Asn Leu Pro Met Glu His Val His Ala Gin He Thr Gly Trp 
295 300 305 

cca gtt gec aca gaa cct tec aaa caa gee acc gat gee aat tac aag 1075 
Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr Asp Ala Asn Tyr Lys 
310 315 320 325 

cgc gtc etc tat tgg acg atg cgc aaa gaa aac atg gag ggc ctg cgc 1123 
Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn Met Glu Gly Leu Arg 
330 335 340 

ctg ggc gtt gee ggc cac aac ctt ttc gac ata gca ttc gca cat ttg 1171 
Leu Gly Val Ala Gly His Asn Leu Phe Asp He Ala Phe Ala His Leu 
345 350 355 

etc tct gtg gag cgt ggg gta gcg gac cgt gtg gag ttc gaa atg ctg 1219 
Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val Glu Phe Glu Met Leu 
360 365 370 

cag ggc atg gcg tec gat cag gcg cgc gee gtc age gtt gac gtc ggt 12 67 
Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val Ser Val Asp Val Gly 
375 380 385 

gag ctg ctg ctt tac gta cca gee gtg cgc cca caa gaa ttc gac gtg 1315 
Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro Gin Glu Phe Asp Val 
390 395 400 405 

gec att tct tac etc gtg cgc cgc etc gag gaa aac gec gcg age gaa 13 63 
Ala He Ser Tyr Leu Val Arg Arg Leu Glu Glu Asn Ala Ala Ser Glu 
410 415 420 

aac ttc atg tec gec ate ttc gac etc gac gec gac aac ccg tec ttc 1411 
Asn Phe Met Ser Ala He Phe Asp Leu Asp Ala Asp Asn Pro Ser Phe 
425 430 435 

aag cga gag gag age cgc ttc cgc gec tec ata tct gac etc gec acg 1459 
Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser He Ser Asp Leu Ala Thr 
440 445 450 

etc ate gac gtg ccc gcg ccc ggc ccc aac cac aca caa gac cgc age 1507 
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Leu He Asp Val Pro Ala Pro Gly Pro Asn His Thr Gin Asp Arg Ser 
455 460 465 

aaa gag acg ctt etc gac gec ccc etc gtc cca ttt ate aac gag ccc 1555 

Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro Phe He Asn Glu Pro 
470 475 480 485 

gac acc aac cca gcg etc ate caa aac caa cag tgg gec aca aaa gec 1603 

Asp Thr Asn Pro Ala Leu He Gin Asn Gin Gin Trp Ala Thr Lys Ala 

490 495 500 

gtc gec acc gca gca gag ccc ggt tgg ttg gaa aaa caa aca aag ccg 1651 

Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu Lys Gin Thr Lys Pro 
505 510 515 

gag gtg ttg gaa gag ggg gac gtc gac aag eta att aac gat gtg cgc 1699 

Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu He Asn Asp Val Arg 
520 525 530 

gac get get gaa gcg tgg gca gcg cgc cca gee cgt gaa cgc get gag 1747 
Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala Arg Glu Arg Ala Glu 
535 540 545 

att ttg tac aag acc gee gag att ttg cgc gtg cga cgc gga cac ctg 1795 
He Leu Tyr Lys Thr Ala Glu He Leu Arg Val Arg Arg Gly His Leu 
550 555 560 565 

ate tea gtg acg gec gcg gag gtg ggc aaa get gtg gaa caa acc gac 1843 

He Ser Val Thr Ala Ala Glu Val Gly Lys Ala Val Glu Gin Thr Asp 

570 575 580 

ccg gaa ate tct gaa gec att gat ttc gec cgc tac tac gcg cat ttg 1891 

Pro Glu He Ser Glu Ala He Asp Phe Ala Arg Tyr Tyr Ala His Leu 
585 590 595 

gee ctg gaa ttg gac gac gta gac aat gcg gaa ttc acc cca gat cgc 193 9 

Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu Phe Thr Pro Asp Arg 
600 605 610 

gtc gtt gtg gtg acc ccg ccc tgg aat ttc ccc ate gcg ate ccc get 1987 

Val Val Val Val Thr Pro Pro Trp Asn Phe Pro He Ala He Pro Ala 
615 620 625 

gga teg act ttc gca gca etc gcg gcg ggc get ggc gtg ate cac aaa 2 03 5 

Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala Gly Val He His Lys 
630 635 640 645 

ccc tea aag cct age caa cat tgc tec get gca gtg gtc gaa gec etc 2 0 83 

Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala Val Val Glu Ala Leu 

650 655 660 

tgg gaa gec ggc gtt ccc cgc gag gtt ctg cat tgc att tac cca get 2131 

Trp Glu Ala Gly Val Pro Arg Glu Val Leu His Cys He Tyr Pro Ala 
665 670 675 

aat cgc gat gtt gga tgt gcg ttg ate age cat gaa cac gtc gac cgc 2179 

Asn Arg Asp Val Gly Cys Ala Leu He Ser His Glu His Val Asp Arg 
680 685 690 

gtc att ttg acc ggc tec tec gag acc gec gcg atg ttc tec tec tgg 2227 

Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala Met Phe Ser Ser Trp 
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695 700 705 

cga cca gaa etc acc ate aac ggc gaa acc tec ggc aaa aac gec ate 2275 

Arg Pro Glu Leu Thr lie Asn Gly Glu Thr Ser Gly Lys Asn Ala He 

710 715 720 725 

gtg gtc acc cca tct gec gac cgc gac etc gec gtc gee gac ctg gtg 2323 

Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala Val Ala Asp Leu Val 

730 735 740 

aaa tec gec ttc ggc cat gca gga caa aaa tgt tec gca gec tec etc 2371 

Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys Ser Ala Ala Ser Leu 

745 750 755 

ggc ate ttg gta ggc age gtc tac gaa tea gaa cgc ttc egg aaa cag 2419 

Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu Arg Phe Arg Lys Gin 

760 765 770 

ctg gta gac gee gca tec tea etc ate gtc gac tgg cct acc aac ccc 2 467 

Leu Val Asp Ala Ala Ser Ser Leu He Val Asp Trp Pro Thr Asn Pro 

775 780 785 

tec gca acc gtc gga cca etc acc gaa etc ccc age gat aaa etc cac 2515 

Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro Ser Asp Lys Leu His 

790 795 800 805 

cac gee eta acc acc etc gaa gaa gga gaa age tgg ctg ctg aaa ccc 2563 

His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser Trp Leu Leu Lys Pro 

810 815 820 

cga caa etc gac gac acc ggc cga etc tgg tea ccc ggc ate aaa gaa 2 611 

Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser Pro Gly He Lys Glu 

825 830 835 

ggc gtc aaa cca gga acc ttc ttc cac etc aca gaa gta ttc gga cca 2659 

Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr Glu Val Phe Gly Pro 

840 845 850 

gtc etc ggc ctg atg aaa gec acc gac etc aat gaa gec ate gaa ttc 2707 

Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn Glu Ala He Glu Phe 

855 860 865 

caa aac ggc aac gac ttc gga etc acc ggc gga etc caa tec etc gac 2755 

Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly Leu Gin Ser Leu Asp 

870 875 880 885 

gec gac gaa gtc cgc acc tgg ctt gac cac gtc gat gtc gga aac gec 2 8 03 

Ala Asp Glu Val Arg Thr Trp Leu Asp His Val Asp Val Gly Asn Ala 

890 895 900 

tac gtc aac cgc ggc ate acc ggc gec att gtc caa cgc caa tec ttc 2 8 51 

Tyr Val Asn Arg Gly He Thr Gly Ala He Val Gin Arg Gin Ser Phe 

905 910 915 

gga ggc tgg aaa aaa tec tec gtc ggc etc gga tec aaa gee gga gga 2 899 

Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly Ser Lys Ala Gly Gly 

920 925 930 

ccc aac tat gtc atg etc atg gga acc tgg gec gac gcg cca age cac 2947 

Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala Asp Ala Pro Ser His 

935 940 945 
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cac gcc cca cgc gaa aca aac ccg ctg ate age aaa ctg gat etc ccc 299 5 
His Ala Pro Arg Glu Thr Asn Pro Leu lie Ser Lys Leu Asp Leu Pro 
950 955 960 965 

gga gaa gag etc gaa tgg etc gaa aaa gcc aac gcc age gat gaa aca 3 043 
Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn Ala Ser Asp Glu Thr 
970 975 980 

gca tgg aac acg gaa ttc ggc age cca cgc gac ccc tec ggc etc gat 3 091 
Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp Pro Ser Gly Leu Asp 
985 990 995 

gta gaa gcc aac att ttc cgc tac cga cca gca 3124 
Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
1000 1005 



<210> 312 
<211> 1008 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 312 

Met Thr Ser Met Asn Leu Pro lie Glu Leu Ala Thr Leu Ser Asp Gin 
15 10 15 

Ala Val Asp Lys Val Arg Ser Trp Leu Glu Tyr Ser Lys Lys Glu Ser 
20 25 30 

Val Pro Asn Ala Asp Ala Lys Arg Leu Ala Ala Val Leu Gin Asp Pro 
35 40 45 

Asn Gly Leu Glu Phe Thr Val Gly Phe Val Asp Arg Val Val Arg Thr 
50 55 60 

Glu Asp Arg Glu Ala Ala Ala His Ala Leu Tyr Glu Leu Gly Lys lie 
65 70 75 80 

Ala Pro Ser Thr Met Ser Phe Leu Asp Arg Ala Gin lie Gin Ala Gly 
85 90 95 

Ser Leu Val Gly Arg Ala Leu Pro Gin Val Val Val Pro Ala Ala Arg 
100 105 110 

Ala Arg lie Arg Gin Met Val Gly His Met lie Val Asp Ala Arg Asp 
115 120 125 

Lys Gin Phe Ala Lys Ala Val Ala Glu lie Gin Ser Asp Gly His Arg 
130 135 140 

Leu Asn lie Asn Leu Leu Gly Glu Ala Val Leu Gly Arg Lys Glu Ala 
145 150 155 160 

Ala Lys His Leu Asp Asp Thr Val Arg Leu Leu Arg Arg Pro Asp Val 
165 170 175 

Glu Tyr Val Ser Xaa Xaa Xaa Ser Ser Val Ala Ser Gin lie Ser Met 
180 185 190 



Trp Gly Phe Glu Asp Thr Val Asn Tyr Val Val Glu Gin Leu Thr Pro 
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195 200 205 

Leu Tyr lie Glu Pro Ala Arg Ala Pro Lys Gly Thr Lys Phe lie Asn 
210 215 220 

Leu Asp Met Glu Glu Tyr Arg Asp Leu Arg Leu Thr Met Glu Val Phe 
225 230 235 240 

Lys Arg Leu Leu Ser Asn Pro Glu Leu His Glu Leu Glu Ala Gly lie 
245 250 255 

Val Leu Gin Ala Tyr Leu Pro Asp Ala Leu Gly Ala lie Gin Asp Leu 
260 265 270 

Ala Gin Phe Gly Arg Glu Arg Val Asn Thr Gly Gly Ala Gly Val Lys 
275 280 285 

Val Arg Leu Val Lys Gly Ala Asn Leu Pro Met Glu His Val His Ala 
290 295 300 

Gin lie Thr Gly Trp Pro Val Ala Thr Glu Pro Ser Lys Gin Ala Thr 
305 310 315 320 

Asp Ala Asn Tyr Lys Arg Val Leu Tyr Trp Thr Met Arg Lys Glu Asn 
325 330 335 

Met Glu Gly Leu Arg Leu Gly Val Ala Gly His Asn Leu Phe Asp lie 
340 345 350 

Ala Phe Ala His Leu Leu Ser Val Glu Arg Gly Val Ala Asp Arg Val 
355 360 365 

Glu Phe Glu Met Leu Gin Gly Met Ala Ser Asp Gin Ala Arg Ala Val 
370 375 380 

Ser Val Asp Val Gly Glu Leu Leu Leu Tyr Val Pro Ala Val Arg Pro 
385 390 395 400 

Gin Glu Phe Asp Val Ala lie Ser Tyr Leu Val Arg Arg Leu Glu Glu 
405 410 415 

Asn Ala Ala Ser Glu Asn Phe Met Ser Ala lie Phe Asp Leu Asp Ala 
420 425 430 

Asp Asn Pro Ser Phe Lys Arg Glu Glu Ser Arg Phe Arg Ala Ser lie 
435 440 445 

Ser Asp Leu Ala Thr Leu lie Asp Val Pro Ala Pro Gly Pro Asn His 
450 455 460 

Thr Gin Asp Arg Ser Lys Glu Thr Leu Leu Asp Ala Pro Leu Val Pro 
465 470 475 480 

Phe lie Asn Glu Pro Asp Thr Asn Pro Ala Leu lie Gin Asn Gin Gin 
485 490 495 

Trp Ala Thr Lys Ala Val Ala Thr Ala Ala Glu Pro Gly Trp Leu Glu 
500 505 510 

Lys Gin Thr Lys Pro Glu Val Leu Glu Glu Gly Asp Val Asp Lys Leu 
515 520 525 
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Ile Asn Asp Val Arg Asp Ala Ala Glu Ala Trp Ala Ala Arg Pro Ala 
530 535 540 

Arg Glu Arg Ala Glu lie Leu Tyr Lys Thr Ala Glu lie Leu Arg Val 
545 550 555 560 

Arg Arg Gly His Leu He Ser Val Thr Ala Ala Glu Val Gly Lys Ala 
565 570 575 

Val Glu Gin Thr Asp Pro Glu He Ser Glu Ala He Asp Phe Ala Arg 
580 585 590 

Tyr Tyr Ala His Leu Ala Leu Glu Leu Asp Asp Val Asp Asn Ala Glu 
595 600 605 

Phe Thr Pro Asp Arg Val Val Val Val Thr Pro Pro Trp Asn Phe Pro 
610 615 620 

He Ala He Pro Ala Gly Ser Thr Phe Ala Ala Leu Ala Ala Gly Ala 
625 630 635 640 

Gly Val He His Lys Pro Ser Lys Pro Ser Gin His Cys Ser Ala Ala 
645 650 655 

Val Val Glu Ala Leu Trp Glu Ala Gly Val Pro Arg Glu Val Leu His 
660 665 670 

Cys He Tyr Pro Ala Asn Arg Asp Val Gly Cys Ala Leu He Ser His 
675 680 685 

Glu His Val Asp Arg Val He Leu Thr Gly Ser Ser Glu Thr Ala Ala 
690 695 700 

Met Phe Ser Ser Trp Arg Pro Glu Leu Thr He Asn Gly Glu Thr Ser 
705 710 715 720 

Gly Lys Asn Ala He Val Val Thr Pro Ser Ala Asp Arg Asp Leu Ala 
725 730 735 

Val Ala Asp Leu Val Lys Ser Ala Phe Gly His Ala Gly Gin Lys Cys 
740 745 750 

Ser Ala Ala Ser Leu Gly He Leu Val Gly Ser Val Tyr Glu Ser Glu 
755 760 765 

Arg Phe Arg Lys Gin Leu Val Asp Ala Ala Ser Ser Leu He Val Asp 
770 775 780 

Trp Pro Thr Asn Pro Ser Ala Thr Val Gly Pro Leu Thr Glu Leu Pro 
785 790 795 800 

Ser Asp Lys Leu His His Ala Leu Thr Thr Leu Glu Glu Gly Glu Ser 
805 810 815 

Trp Leu Leu Lys Pro Arg Gin Leu Asp Asp Thr Gly Arg Leu Trp Ser 
820 825 830 

Pro Gly He Lys Glu Gly Val Lys Pro Gly Thr Phe Phe His Leu Thr 
835 840 845 



BGI-121CP 



-452- 



Glu Val Phe Gly Pro Val Leu Gly Leu Met Lys Ala Thr Asp Leu Asn 
850 855 860 

Glu Ala lie Glu Phe Gin Asn Gly Asn Asp Phe Gly Leu Thr Gly Gly 
865 870 875 880 

Leu Gin Ser Leu Asp Ala Asp Glu Val Arg Thr Trp Leu Asp His Val 
885 890 895 

Asp Val Gly Asn Ala Tyr Val Asn Arg Gly lie Thr Gly Ala lie Val 
900 905 910 

Gin Arg Gin Ser Phe Gly Gly Trp Lys Lys Ser Ser Val Gly Leu Gly 
915 920 925 

Ser Lys Ala Gly Gly Pro Asn Tyr Val Met Leu Met Gly Thr Trp Ala 
930 935 940 

Asp Ala Pro Ser His His Ala Pro Arg Glu Thr Asn Pro Leu lie Ser 
945 950 955 960 

Lys Leu Asp Leu Pro Gly Glu Glu Leu Glu Trp Leu Glu Lys Ala Asn 
965 970 975 

Ala Ser Asp Glu Thr Ala Trp Asn Thr Glu Phe Gly Ser Pro Arg Asp 
980 985 990 

Pro Ser Gly Leu Asp Val Glu Ala Asn lie Phe Arg Tyr Arg Pro Ala 
995 1000 1005 



<210> 313 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXC02498 

<400> 313 

caaggtagaa atttgtccgt gggcacttcg tgaaggtgtg atcctcacca ggatcgacaa 6 0 

aggactcgag taacatttac ccggaaagga gttggcgaaa atg agt gaa gag aaa 115 

Met Ser Glu Glu Lys 
1 5 

etc aca gtc get gag ctg atg gcg cgt gec gcg aaa gag gga cgc tec 163 
Leu Thr Val Ala Glu Leu Met Ala Arg Ala Ala Lys Glu Gly Arg Ser 
10 15 20 

acc gat get ccc cga cga cgc agg cgc cgc age ate gaa gac ggt ggc 211 
Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser He Glu Asp Gly Gly 
25 30 35 



gta tec gtt get gag ctg acc ggc tec att cct gec gtt aag gaa aag 
Val Ser Val Ala Glu Leu Thr Gly Ser He Pro Ala Val Lys Glu Lys 



259 
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40 45 50 

ccc gcg gag tec aag cac tec age gtg ccc ate gat gca cca gca gaa 3 07 
Pro Ala Glu Ser Lys His Ser Ser Val Pro lie Asp Ala Pro Ala Glu 
55 60 65 

cct gag gtt gtt gag gec ccc aag cct gag ccc gec gaa gaa gta gaa 3 55 
Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro Ala Glu Glu Val Glu 
70 75 80 85 

gtg get teg gtg gag ggc gac gtc gat aag cag gaa acc cct gag cgt 403 
Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin Glu Thr Pro Glu Arg 
90 95 100 

ccg gcg ccg age aac gaa gaa acc atg gtg ctg cgc ate gtg gat gaa 451 
Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu Arg lie Val Asp Glu 
105 110 115 

aaa gat cca att age ttg acg acg ggc gcg ttc ccc gtg gtt ccg gca 499 
Lys Asp Pro He Ser Leu Thr Thr Gly Ala Phe Pro Val Val Pro Ala 
120 125 130 

gtt gec gec aag ccg gcg ccc gta gtg cgc gcg gag aag gac gec gat 547 
Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala Glu Lys Asp Ala Asp 
135 140 145 

gtg gag act gec gta aag gca gat ttc gca gag gtg gaa gtc gat aac 59 5 
Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu Val Glu Val Asp Asn 
150 155 160 165 

act gac acc acg cag atg get gtg gtg gaa gaa gtt gac gag gag cca 643 
Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu Val Asp Glu Glu Pro 
170 175 180 

gag caa gaa aac aaa atg tec gta ttc gcg ate ate atg atg gcg ate 691 
Glu Gin Glu Asn Lys Met Ser Val Phe Ala He He Met Met Ala He 
185 190 195 

gtc gga gtt gtt etc ggt gtc gtt gta ttc etc ggc ttt gaa atg ctg 739 
Val Gly Val Val Leu Gly Val Val Val Phe Leu Gly Phe Glu Met Leu 
200 205 210 

tgg gag cgc ctg aac aag tgg ate gtc get gtt ctg gca gtc ggc gtg 787 
Trp Glu Arg Leu Asn Lys Trp He Val Ala Val Leu Ala Val Gly Val 
215 220 225 

acc ttg gga atg gtg ggc ate ate cac get ttg cgc acc tea cgt gat 835 
Thr Leu Gly Met Val Gly He He His Ala Leu Arg Thr Ser Arg Asp 
230 235 240 245 

ggt ttc age atg gtt etc gca gga ate gtg ggc ctg gtc atg acg ttc 883 
Gly Phe Ser Met Val Leu Ala Gly He Val Gly Leu Val Met Thr Phe 
250 255 260 

ggg ccg ctg gca ate gtc atg taatttgtcg ttttgggccc ccg 927 
Gly Pro Leu Ala He Val Met 
265 



<210> 314 
<211> 268 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ser Glu Glu Lys Leu Thr Val Ala Glu Leu Met Ala Arg Ala Ala 
15 10 15 

Lys Glu Gly Arg Ser Thr Asp Ala Pro Arg Arg Arg Arg Arg Arg Ser 
20 25 30 

lie Glu Asp Gly Gly Val Ser Val Ala Glu Leu Thr Gly Ser lie Pro 
35 40 45 

Ala Val Lys Glu Lys Pro Ala Glu Ser Lys His Ser Ser Val Pro lie 
50 55 60 

Asp Ala Pro Ala Glu Pro Glu Val Val Glu Ala Pro Lys Pro Glu Pro 
65 70 75 80 

Ala Glu Glu Val Glu Val Ala Ser Val Glu Gly Asp Val Asp Lys Gin 
85 90 95 

Glu Thr Pro Glu Arg Pro Ala Pro Ser Asn Glu Glu Thr Met Val Leu 
100 105 110 

Arg lie Val Asp Glu Lys Asp Pro lie Ser Leu Thr Thr Gly Ala Phe 
115 120 125 

Pro Val Val Pro Ala Val Ala Ala Lys Pro Ala Pro Val Val Arg Ala 
130 135 140 

Glu Lys Asp Ala Asp Val Glu Thr Ala Val Lys Ala Asp Phe Ala Glu 
145 150 155 160 

Val Glu Val Asp Asn Thr Asp Thr Thr Gin Met Ala Val Val Glu Glu 
165 170 175 

Val Asp Glu Glu Pro Glu Gin Glu Asn Lys Met Ser Val Phe Ala lie 
180 185 190 

lie Met Met Ala lie Val Gly Val Val Leu Gly Val Val Val Phe Leu 
195 200 205 

Gly Phe Glu Met Leu Trp Glu Arg Leu Asn Lys Trp lie Val Ala Val 
210 215 220 

Leu Ala Val Gly Val Thr Leu Gly Met Val Gly lie lie His Ala Leu 
225 230 235 240 

Arg Thr Ser Arg Asp Gly Phe Ser Met Val Leu Ala Gly lie Val Gly 
245 250 255 

Leu Val Met Thr Phe Gly Pro Leu Ala lie Val Met 
260 265 



<210> 315 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXA01491 

<400> 315 

aacggtgtga aacacattga agtgtcgttg ggttatccgc gcgaatggga gcattggtct 60 

gggcagcatg tgtggccata tccagtgatg gaggtggaca atg ctg gat gag tct 115 

Met Leu Asp Glu Ser 
1 5 

ttg ttt cca aat teg gca aag ttt tct ttc att aaa act ggc gat get 163 
Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe lie Lys Thr Gly Asp Ala 
10 15 20 

gtt aat tta gac cat ttc cat cag ttg cat ccg ttg gaa aag gca ctg 211 
Val Asn Leu Asp His Phe His Gin Leu His Pro Leu Glu Lys Ala Leu 
25 30 35 

gta gcg cac teg gtt gat att aga aaa gca gag ttt gga gat gee agg 2 59 
Val Ala His Ser Val Asp lie Arg Lys Ala Glu Phe Gly Asp Ala Arg 
40 45 50 

tgg tgt gca cat cag gca etc caa get ttg gga cga gat age ggt gat 3 07 
Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly Arg Asp Ser Gly Asp 
55 60 65 

ccc att ttg cgt ggg gaa cga gga atg cca ttg tgg cct tct teg gtg 355 
Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu Trp Pro Ser Ser Val 
70 75 80 85 

tct ggt tea ttg ace cac act gac gga ttc cga get get gtt gtg gcg 403 
Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg Ala Ala Val Val Ala 
90 95 100 

cca cga ttg ttg gtg cgt tct atg gga ttg gat gee gaa cct gcg gag 451 
Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp Ala Glu Pro Ala Glu 
105 110 115 

ccg ttg ccc aag gat gtt ttg ggt tea ate get egg gtg ggg gag att 49 9 
Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala Arg Val Gly Glu He 
120 125 130 

cct caa ctt aag cgc ttg gag gaa caa ggt gtg cac tgc gcg gat cgc 547 
Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val His Cys Ala Asp Arg 
135 140 145 

ctg ctg ttt tgt gee aag gaa gca aca tac aaa gcg tgg ttc ccg ctg 59 5 
Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys Ala Trp Phe Pro Leu 
150 155 160 165 

acg cat agg tgg ctt ggt ttt gaa caa get gag ate gac ttg cgt gat 643 
Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu He Asp Leu Arg Asp 
170 175 180 

gat ggc act ttt gtg tec tat ttg ctg gtt cga cca act cca gtg ccg 691 
Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg Pro Thr Pro Val Pro 
185 190 195 



ttt att tea ggt aaa tgg gta ctg cgt gat ggt tat gtc ata get gcg 



739 
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Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly Tyr Val lie Ala Ala 
200 205 210 

act gca gtg act tgaactggat ggagaggata cct 77 4 

Thr Ala Val Thr 
215 



<210> 316 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Met Leu Asp Glu Ser Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe lie 
15 10 15 

Lys Thr Gly Asp Ala Val Asn Leu Asp His Phe His Gin Leu His Pro 
20 25 30 

Leu Glu Lys Ala Leu Val Ala His Ser Val Asp lie Arg Lys Ala Glu 
35 40 45 

Phe Gly Asp Ala Arg Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly 
50 55 60 

Arg Asp Ser Gly Asp Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu 
65 70 75 80 

Trp Pro Ser Ser Val Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg 
85 90 95 

Ala Ala Val Val Ala Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp 
100 105 110 

Ala Glu Pro Ala Glu Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala 
115 120 125 

Arg Val Gly Glu lie Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val 
130 135 140 

His Cys Ala Asp Arg Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys 
145 150 155 160 

Ala Trp Phe Pro Leu Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu 
165 170 175 

lie Asp Leu Arg Asp Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg 
180 185 190 

Pro Thr Pro Val Pro Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly 
195 200 205 

Tyr Val lie Ala Ala Thr Ala Val Thr 
210 215 



<210> 317 
<211> 1287 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXA02155 

<400> 317 

tcggcgtcgc accttaaagt agcgccttaa agcggcgctt caaaccaagc gccctaacca 60 



gcaaacacaa caaacacatc taattcagta ggagttccac atg gca gaa aaa ggc 

Met Ala Glu Lys Gly 
1 5 



115 



att acc gcg ccg aaa ggc ttc gtt get tct gca acg acc gcg ggt att 
He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala Thr Thr Ala Gly He 
10 15 20 



163 



aaa get tct ggc aat cct gac atg gcg ttg gtg gtt aac cag ggt cca 
Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val Val Asn Gin Gly Pro 
25 30 35 



211 



gag ttt tec gca gcg gec gtg ttt aca cgt aac cga gtt ttc gca gcg 
Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn Arg Val Phe Ala Ala 
40 45 50 



259 



cct gtg aag gtg age cga gag aac gtt get gat ggc cag ate agg get 
Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp Gly Gin He Arg Ala 
55 60 65 



307 



gtt ttg tac aac get ggt aat get aat gcg tgt aat ggt ctg cag ggt 
Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys Asn Gly Leu Gin Gly 
70 75 80 85 



355 



gag aag gat get cgt gag tct gtt tct cat eta get caa aat ttg ggc 
Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu Ala Gin Asn Leu Gly 
90 95 100 



403 



ttg gag gat tec gat att ggt gtg tgt tec act ggt ctt att ggt gag 
Leu Glu Asp Ser Asp He Gly Val Cys Ser Thr Gly Leu He Gly Glu 
105 110 115 



451 



ttg ctt ccg atg gat aag etc aat gca ggt att gat cag ctg acc get 
Leu Leu Pro Met Asp Lys Leu Asn Ala Gly He Asp Gin Leu Thr Ala 
120 125 130 



499 



gag ggc get ttg ggt gac aat ggt gca get get gee aag gcg ate atg 
Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala Ala Lys Ala He Met 
135 140 145 



547 



acc act gac acg gtg gat aag gaa acc gtc gtg ttt get gat ggt tgg 
Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val Phe Ala Asp Gly Trp 
150 155 160 165 



595 



act gtc ggc gga atg ggc aag ggc gtg ggc atg atg gcg ccg tct ctt 
Thr Val Gly Gly Met Gly Lys Gly Val Gly Met Met Ala Pro Ser Leu 
170 175 180 



643 



gec acc atg ctg gtc tgc ttg acc act gat gca tec gtt act cag gaa 
Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala Ser Val Thr Gin Glu 
185 190 195 



691 
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atg get cag ate gcg ctg get aat get acg gee gtt acg ttt gac acc 73 9 
Met Ala Gin lie Ala Leu Ala Asn Ala Thr Ala Val Thr Phe Asp Thr 
200 205 210 

ctg gat att gat gga tea acc tec acc aat gac acc gtg ttc ctg ctg 787 
Leu Asp lie Asp Gly Ser Thr Ser Thr Asn Asp Thr Val Phe Leu Leu 
215 220 225 

gca tct ggc get age gga ate acc cca act cag gat gaa etc aac gat 835 
Ala Ser Gly Ala Ser Gly lie Thr Pro Thr Gin Asp Glu Leu Asn Asp 
230 235 240 245 

gcg gtg tac gca get tgt tct gat ate gca gcg aag ctt cag get gat 8 83 
Ala Val Tyr Ala Ala Cys Ser Asp lie Ala Ala Lys Leu Gin Ala Asp 
250 255 260 

gca gag ggt gtg acc aag cgc gtt get gtg aca gtg gtg gga acc acc 931 
Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr Val Val Gly Thr Thr 
265 270 275 

aac aac gag cag gcg att aat gcg get cgc act gtt get cgt gac aat 97 9 
Asn Asn Glu Gin Ala lie Asn Ala Ala Arg Thr Val Ala Arg Asp Asn 
280 285 290 

ttg ttc aag tgc gca atg ttt gga tct gat cca aac tgg ggt cgc gtg 1027 
Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro Asn Trp Gly Arg Val 
295 300 305 

ttg get gca gtc ggc atg get gat get gat atg gaa cca gag aag att 107 5 
Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met Glu Pro Glu Lys He 
310 315 320 325 

tct gtg ttc ttc aat ggt caa gca gta tgc ctt gat tec act ggc get 1123 
Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu Asp Ser Thr Gly Ala 
330 335 340 

cct ggt get cgt gag gtg gat ctt tec ggc get gac att gat gtc cga 1171 
Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala Asp He Asp Val Arg 
345 350 355 

att gat ttg ggc acc agt ggg gaa ggc cag gca aca gtt cga acc act 1219 
He Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala Thr Val Arg Thr Thr 
360 365 370 

gac ctg age ttc tec tac gtg gag ate aac tec gcg tac age tct 1264 
Asp Leu Ser Phe Ser Tyr Val Glu He Asn Ser Ala Tyr Ser Ser 
375 380 385 

taaaaagaaa cagcactcca act 12 87 



<210> 318 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicuiu 
<400> 318 

Met Ala Glu Lys Gly He Thr Ala Pro Lys Gly Phe Val Ala Ser Ala 
15 10 15 



Thr Thr Ala Gly He Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val 
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20 25 30 

Val Asn Gin Gly Pro Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn 
35 40 45 

Arg Val Phe Ala Ala Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp 
50 55 60 

Gly Gin lie Arg Ala Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys 
65 70 75 80 

Asn Gly Leu Gin Gly Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu 
85 90 95 

Ala Gin Asn Leu Gly Leu Glu Asp Ser Asp He Gly Val Cys Ser Thr 
100 105 110 

Gly Leu He Gly Glu Leu Leu Pro Met Asp Lys Leu Asn Ala Gly He 
115 120 125 

Asp Gin Leu Thr Ala Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala 
130 135 140 

Ala Lys Ala He Met Thr Thr Asp Thr Val Asp Lys Glu Thr Val Val 
145 150 155 160 

Phe Ala Asp Gly Trp Thr Val Gly Gly Met Gly Lys Gly Val Gly Met 
165 170 175 

Met Ala Pro Ser Leu Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala 
180 185 190 

Ser Val Thr Gin Glu Met Ala Gin He Ala Leu Ala Asn Ala Thr Ala 
195 200 205 

Val Thr Phe Asp Thr Leu Asp He Asp Gly Ser Thr Ser Thr Asn Asp 
210 215 220 

Thr Val Phe Leu Leu Ala Ser Gly Ala Ser Gly He Thr Pro Thr Gin 
225 230 235 240 

Asp Glu Leu Asn Asp Ala Val Tyr Ala Ala Cys Ser Asp He Ala Ala 
245 250 255 

Lys Leu Gin Ala Asp Ala Glu Gly Val Thr Lys Arg Val Ala Val Thr 
260 265 270 

Val Val Gly Thr Thr Asn Asn Glu Gin Ala He Asn Ala Ala Arg Thr 
275 280 285 

Val Ala Arg Asp Asn Leu Phe Lys Cys Ala Met Phe Gly Ser Asp Pro 
290 295 300 

Asn Trp Gly Arg Val Leu Ala Ala Val Gly Met Ala Asp Ala Asp Met 
305 310 315 320 

Glu Pro Glu Lys He Ser Val Phe Phe Asn Gly Gin Ala Val Cys Leu 
325 330 335 

Asp Ser Thr Gly Ala Pro Gly Ala Arg Glu Val Asp Leu Ser Gly Ala 
340 345 350 
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Asp lie Asp Val Arg lie Asp Leu Gly Thr Ser Gly Glu Gly Gin Ala 
355 360 365 

Thr Val Arg Thr Thr Asp Leu Ser Phe Ser Tyr Val Glu lie Asn Ser 
370 375 380 

Ala Tyr Ser Ser 
385 



<210> 319 
<211> 1074 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1051) 
<223> RXA02156 

<400> 319 

aaccactgac ctgagcttct cctacgtgga gatcaactcc gcgtacagct cttaaaaaga 60 

aacagcactc caactaacaa gcagggaaaa gggcacaggc atg aat gac ttg ate 115 

Met Asn Asp Leu lie 
1 5 

aaa gat tta ggc tct gag gtg cgc gca aat gtc etc get gag gcg ttg 163 
Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val Leu Ala Glu Ala Leu 
10 15 20 

cca tgg ttg cag cac ttc cgc gac aag att gtt gtc gtg aaa tat ggc 211 
Pro Trp Leu Gin His Phe Arg Asp Lys lie Val Val Val Lys Tyr Gly 
25 30 35 

gga aac gec atg gtg gat gat gat etc aag get get ttt get gee gac 259 
Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala Ala Phe Ala Ala Asp 
40 45 50 

atg gtc ttc ttg cgc ace gtg ggc gca aaa cca gtg gtg gtg cac ggt 3 07 
Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro Val Val Val His Gly 
55 60 65 

ggt gga cct cag att tct gag atg eta aac cgt gtg ggt etc cag ggc 3 55 
Gly Gly Pro Gin lie Ser Glu Met Leu Asn Arg Val Gly Leu Gin Gly 
70 75 80 85 

gag ttc aag ggt ggt ttc cgt gtg acc act cct gag gtc atg gac att 403 
Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro Glu Val Met Asp lie 
90 95 100 

gtg cgc atg gtg etc ttt ggt cag gtc ggt cgc gat tta gtt ggt ttg 451 
Val Arg Met Val Leu Phe Gly Gin Val Gly Arg Asp Leu Val Gly Leu 
105 110 115 

ate aac tct cat ggc cct tac get gtg gga acc tec ggt gag gat gec 499 
lie Asn Ser His Gly Pro Tyr Ala Val Gly Thr Ser Gly Glu Asp Ala 
120 125 130 



ggc ctg ttt acc gcg cag aag cgc atg gtc aac ate gat ggc gta ccc 



547 
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Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn He Asp Gly Val Pro 
135 140 145 

.. t aat att ggt ttg gtc gga gac ate att aat gtc gat gec tct tec 
Thr 1st Xll It Leu Val Xy Asp He He Asn Val Asp Ala Ser Ser 
150 155 160 

ttg atg gat ate ate gag gee ggt cge att cct gtg gtc tct acg att 
Leu Met Asp He He Glu Ala Gly Arg He Pro Val Val Ser Thr He 
170 175 180 

act cca ggc gaa gac ggc cag att tac aac att aac gee gat acc gca 
Ala Pro lly Glu Asp Gly Gin He Tyr Asn He Asn Ala Asp Thr Ala 
185 190 195 

aca aat get ttg get gca gcg att ggt gca gaa cgc ctg ctg gtt etc 
La It E LeS La La Ala He Gly Ala Glu Arg Leu Leu Val Leu 
200 205 210 

aec aat gtg gaa ggt ctg tac acc gat tgg cct gat aag age tea ctg 
Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro Asp Lys Ser Ser Leu 
215 220 225 

gtg tec aag ate aag gee acc gag ctg gag gec att ctt ccg gga ctt 
vll Ser Lys He Lys Ala Thr Glu Leu Glu Ala He Leu Pro Gly Leu 
230 235 240 

aat tec ggc atg att cca aag atg gag tct tgc ttg aac gcg gtg cgt 
Asp Ser lly Me? lie Pro Lys Met Glu Ser Cys Leu Asn Ala Val Arg 

g gg gga gta age get get eat gtc att gac ggc cgc ate gcg cac teg 
Gly Gly Val Ser Ala Ala His Val He Asp Gly Arg He Ala His Ser 
265 270 275 



gtg ttg ctg gag ctt ttg acc atg ggt gga att ggc acg atg gtg ctg 
£! HI Leu Glu Leu Leu Thr Met Gly Gly He Gly Thr Met Val Leu 
280 285 290 



ccg gat gtt ttt gat egg gag aat tat cct gaa ggc acc gtt ttt aga 
Pro Asp Val Phe Lp Arg Glu Asn Tyr Pro Glu Gly Thr Val Phe Arg 
295 300 305 

aaa gac gac aag gat ggg gaa ctg taaatgagca cgctggaaac ttg 
Lys Asp Asp Lys Asp Gly Glu Leu 
310 315 



595 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1074 



<210> 320 
<211> 317 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 



Met Asn Asp Leu He Lys Asp Leu Gly Ser Glu Val Arg Ala Asn Val 
1 5 10 15 

Leu Ala Glu Ala Leu Pro Trp Leu Gin His Phe Arg Asp Lys He Val 
20 25 30 

Val Val Lys Tyr Gly Gly Asn Ala Met Val Asp Asp Asp Leu Lys Ala 
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35 



40 



45 



Ala Phe Ala Ala Asp Met Val Phe Leu Arg Thr Val Gly Ala Lys Pro 
50 55 60 

Val Val Val His Gly Gly Gly Pro Gin lie Ser Glu Met Leu Asn Arg 
65 70 75 80 

Val Gly Leu Gin Gly Glu Phe Lys Gly Gly Phe Arg Val Thr Thr Pro 
85 90 95 

Glu Val Met Asp lie Val Arg Met Val Leu Phe Gly Gin Val Gly Arg 
100 105 110 

Asp Leu Val Gly Leu lie Asn Ser His Gly Pro Tyr Ala Val Gly Thr 
115 120 125 

Ser Gly Glu Asp Ala Gly Leu Phe Thr Ala Gin Lys Arg Met Val Asn 
130 135 140 

lie Asp Gly Val Pro Thr Asp lie Gly Leu Val Gly Asp lie lie Asn 
145 150 155 160 

Val Asp Ala Ser Ser Leu Met Asp lie lie Glu Ala Gly Arg lie Pro 
165 170 175 

Val Val Ser Thr lie Ala Pro Gly Glu Asp Gly Gin lie Tyr Asn lie 
180 185 190 

Asn Ala Asp Thr Ala Ala Gly Ala Leu Ala Ala Ala lie Gly Ala Glu 
195 200 205 

Arg Leu Leu Val Leu Thr Asn Val Glu Gly Leu Tyr Thr Asp Trp Pro 
210 215 220 

Asp Lys Ser Ser Leu Val Ser Lys lie Lys Ala Thr Glu Leu Glu Ala 
225 230 235 240 

lie Leu Pro Gly Leu Asp Ser Gly Met lie Pro Lys Met Glu Ser Cys 



Leu Asn Ala Val Arg Gly Gly Val Ser Ala Ala His Val lie Asp Gly 
260 265 270 

Arg lie Ala His Ser Val Leu Leu Glu Leu Leu Thr Met Gly Gly lie 
275 280 285 

Gly Thr Met Val Leu Pro Asp Val Phe Asp Arg Glu Asn Tyr Pro Glu 



245 



250 



255 



290 



295 



300 



Gly Thr Val 
305 



Phe Arg Lys Asp 
310 



Asp Lys Asp Gly 
315 



Glu Leu 



<210> 321 
<211> 903 
<212> DNA 



<213> Corynebacterium glutamicum 



<220> 

<2 21> CDS 
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<222> (101) . . (880) 
<223> RXN02153 

<400> 321 

cccacttgca gttttagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 

cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 115 

Met lie Met His Asn 
1 5 

gtg tat ggt gta act atg aca ate aag gtt gca ate gca gga gee agt 163 
Val Tyr Gly Val Thr Met Thr He Lys Val Ala He Ala Gly Ala Ser 
10 15 20 

gga tat gec ggc gga gaa ate ctt cgt etc ctt tta ggc cat cca get 211 
Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu Leu Gly His Pro Ala 
25 30 35 

tat gca tct ggt gaa eta gaa ate gga gca etc ace gcg gca tea ace 2 59 
Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 50 

gca ggc age acg etc ggt gaa ttg atg cca cac att ccg cag ttg gcg 3 07 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His He Pro Gin Leu Ala 
55 60 65 

gat cgt gtt att caa gac ace aca get gaa act eta gee ggt cat gat 3 55 
Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 

gtc gta ttt eta gga ctt cca cac gga ttc tct gca gaa att gca ctt 403 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu He Ala Leu 
90 95 100 

cag etc gga cca gat gtc aca gtg att gac tgt gca get gac ttt cgt 451 
Gin Leu Gly Pro Asp Val Thr Val He Asp Cys Ala Ala Asp Phe Arg 
105 110 115 

ctg caa aat get gca gat tgg gag aag ttc tac ggc tea gag cac cag 499 
Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 130 

gga aca tgg cct tat ggc att cca gaa atg cca gga cac cgc gag get 547 
Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cca gga tgt ttc cca ace ggt 595 
Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 
150 155 160 165 

gca ace ttg get ctt ctt cct gcg gtt caa gcg gga ctt ate gag cca 643 
Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu He Glu Pro 
170 175 180 

gat gtt tec gta gtg tec ate acc ggc gta tea ggt gca ggt aag aaa 691 
Asp Val Ser Val Val Ser He Thr Gly Val Ser Gly Ala Gly Lys Lys 
185 190 195 

gca tct gtt gca eta ctt ggc teg gaa acc atg ggt tea etc aag gcg 739 
Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met Gly Ser Leu Lys Ala 
200 205 210 
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tac aac acc tec gga aag cac cgc cac 
Tyr Asn Thr Ser Gly Lys His Arg His 
215 220 

etc ggc gaa gtc age gac aag cca gtc 
Leu Gly Glu Val Ser Asp Lys Pro Val 
230 235 

ctt gca ccg tta cct cgc gaa ttc tea 
Leu Ala Pro Leu Pro Arg Glu Phe Ser 
250 

tgaaagaagg cgttaccgca gaa 



acc ccg gaa att gec cag aac 7 87 
Thr Pro Glu lie Ala Gin Asn 
225 

aag gtg age ttc acc cca gtg 83 5 
Lys Val Ser Phe Thr Pro Val 
240 245 

cca ctg caa ccg cac ctt 880 
Pro Leu Gin Pro His Leu 
255 260 

903 



<210> 322 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met lie Met His Asn Val Tyr Gly Val Thr Met Thr lie Lys Val Ala 
15 10 15 

lie Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu lie Leu Arg Leu Leu 
20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu lie Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 
50 55 60 

lie Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 
65 70 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 
85 90 95 

Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 
100 105 110 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly He Pro Glu Met Pro 
130 135 140 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 150 155 160 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 
165 170 175 

Gly Leu He Glu Pro Asp Val Ser Val Val Ser He Thr Gly Val Ser 
180 185 190 



Gly Ala Gly Lys Lys Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met 
195 200 205 
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Gly Ser Leu Lys Ala Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro 
210 215 220 

Glu He Ala Gin Asn Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val 
225 230 235 240 

Ser Phe Thr Pro Val Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu 
245 250 255 

Gin Pro His Leu 
260 



<210> 323 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> FRXA02153 

<400> 323 

cccacttgca gttttagctg taggtgggtt tttgcatgtc taacccgtct tttatgcaca 60 



cccccgcaat gaatcaaaaa tttatgcatg aataatttgc atg ate atg cat aac 

Met He Met His Asn 
1 5 



115 



gtg tat ggt gta act atg aca ate aag gtt gca ate gca gga gec agt 
Val Tyr Gly Val Thr Met Thr He Lys Val Ala He Ala Gly Ala Ser 
10 15 20 



163 



gga tat gec ggc gga gaa ate ctt cgt etc ctt tta ggc cat cca get 
Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu Leu Gly His Pro Ala 
25 30 35 



211 



tat gca tct ggt gaa eta gaa ate gga gca etc acc gcg gca tea acc 
Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu Thr Ala Ala Ser Thr 
40 45 50 



259 



gca ggc age acg etc ggt gaa ttg atg cca cac att ccg cag ttg gcg 
Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His He Pro Gin Leu Ala 
55 60 65 



307 



gat cgt gtt att caa gac acc aca get gaa act eta gec ggt cat gat 
Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr Leu Ala Gly His Asp 
70 75 80 85 



355 



gtc gta ttt eta gga ctt cca cac gga ttc tct gca gaa att gca ctt 
Val Val Phe Leu Gly Leu Pro His Gly Phe Ser Ala Glu He Ala Leu 
90 95 100 



403 



cag etc gga cca gat gtc aca gtg att gac tgt gca get gac ttt cgt 
Gin Leu Gly Pro Asp Val Thr Val He Asp Cys Ala Ala Asp Phe Arg 
105 110 115 



451 



ctg caa aat get gca gat tgg gag aag ttc tac ggc tea gag cac cag 
Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr Gly Ser Glu His Gin 
120 125 130 



499 
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gga aca tgg cct tat ggc att cca gaa atg cca gga cac cgc gag get 547 
Gly Thr Trp Pro Tyr Gly lie Pro Glu Met Pro Gly His Arg Glu Ala 
135 140 145 

ctt cgt ggt get aag cgt gta gca gtg cca gga tgt ttc cca acc ggt 595 
Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly Cys Phe Pro Thr Gly 
150 155 160 165 

gca acc ttg get ctt ctt cct gcg gtt caa gcg gga ctt ate gag cca 643 
Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala Gly Leu lie Glu Pro 
170 175 180 

gat gtt tec gta gtg tec ate acc ggc gta tea ggt gca ggt aag aaa 691 
Asp Val Ser Val Val Ser He Thr Gly Val Ser Gly Ala Gly Lys Lys 
185 190 195 

gca tct gtt gca eta ctt ggc teg gaa acc atg ggt tea etc aag gcg 73 9 
Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met Gly Ser Leu Lys Ala 
200 205 210 

tac aac acc tec gga aag cac cgc cac acc ccg gaa att gee cag aac 787 
Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro Glu He Ala Gin Asn 
215 220 225 

etc ggc gaa gtc age gac aag cca gtc aag gtg age ttc acc cca gtg 83 5 
Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val Ser Phe Thr Pro Val 
230 235 240 245 

ctt gca ccg tta cct cgc gaa ttc tea cca ctg caa ccg cac ctt 880 
Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu Gin Pro His Leu 
250 255 260 

tgaaagaagg cgttaccgca gaa 903 



<210> 324 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met He Met His Asn Val Tyr Gly Val Thr Met Thr He Lys Val Ala 
15 10 15 

He Ala Gly Ala Ser Gly Tyr Ala Gly Gly Glu He Leu Arg Leu Leu 
20 25 30 

Leu Gly His Pro Ala Tyr Ala Ser Gly Glu Leu Glu He Gly Ala Leu 
35 40 45 

Thr Ala Ala Ser Thr Ala Gly Ser Thr Leu Gly Glu Leu Met Pro His 
50 55 60 

He Pro Gin Leu Ala Asp Arg Val He Gin Asp Thr Thr Ala Glu Thr 
65 70 75 80 

Leu Ala Gly His Asp Val Val Phe Leu Gly Leu Pro His Gly Phe Ser 
85 90 95 



Ala Glu He Ala Leu Gin Leu Gly Pro Asp Val Thr Val He Asp Cys 
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100 105 110 

Ala Ala Asp Phe Arg Leu Gin Asn Ala Ala Asp Trp Glu Lys Phe Tyr 
115 120 125 

Gly Ser Glu His Gin Gly Thr Trp Pro Tyr Gly lie Pro Glu Met Pro 
130 135 140 

Gly His Arg Glu Ala Leu Arg Gly Ala Lys Arg Val Ala Val Pro Gly 
145 150 155 160 

Cys Phe Pro Thr Gly Ala Thr Leu Ala Leu Leu Pro Ala Val Gin Ala 
165 170 175 

Gly Leu lie Glu Pro Asp Val Ser Val Val Ser He Thr Gly Val Ser 
180 185 190 

Gly Ala Gly Lys Lys Ala Ser Val Ala Leu Leu Gly Ser Glu Thr Met 
195 200 205 

Gly Ser Leu Lys Ala Tyr Asn Thr Ser Gly Lys His Arg His Thr Pro 
210 215 220 

Glu He Ala Gin Asn Leu Gly Glu Val Ser Asp Lys Pro Val Lys Val 
225 230 235 240 

Ser Phe Thr Pro Val Leu Ala Pro Leu Pro Arg Glu Phe Ser Pro Leu 
245 250 255 

Gin Pro His Leu 
260 



<210> 325 
<211> 414 
<212> DNA 

<213> Corynebacteriurn glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA02154 

<400> 325 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 
1 5 

acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 
Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 
10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 
25 30 35 



gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 259 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu He Asp Glu Glu 
40 45 50 
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gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 3 07 
Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp Asn Leu Thr Lys Gly 
55 60 65 

act gec ggc gec get gtt cag tgc atg aac tta age gtt ggt ttt gat 3 55 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 
70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 
Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 
90 95 

ecttaaageg gcg 414 



<210> 326 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 
20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu He Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala He Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 
85 90 95 

Pro 



<210> 327 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXA02157 

<400> 327 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat egggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 
1 5 
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act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 163 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 
10 15 20 

ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 211 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 
25 30 35 

tac ate gac ttg etc gcg ggc ate gca gtc aac gcg ttg ggc cac gec 259 
Tyr lie Asp Leu Leu Ala Gly lie Ala Val Asn Ala Leu Gly His Ala 
40 45 50 

cac ccg gcg ate ate gag gcg gtc acc aac cag ate ggc caa ctt ggt 3 07 
His Pro Ala lie lie Glu Ala Val Thr Asn Gin lie Gly Gin Leu Gly 
55 60 65 

cac gtc tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gee gag 355 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gac gec acc etc gee gcg caa 403 
Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 
90 95 100 

acc egg gtt ttc ttc tgc aac teg ggc gec gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 
105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 499 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg lie Leu Ala Ala Val 
120 125 130 

cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cct tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 
170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala lie Phe Leu Glu Pro lie Gin Gly Glu Thr 
185 190 195 

ggc gtt gtt cca gca cct gaa gga ttc etc aag gca gtg cgc gag ctg 73 9 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 

tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 7 87 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Val Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 83 5 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 235 240 245 



ccc gat gtg gtg acc atg gee aag gga ctt ggc ggc ggt ctt ccc ate 



883 
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Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro lie 
250 255 260 

ggt get tgt ttg gec act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 
265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gec 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tct gtt gtc gat gac get ttc tgc gca gaa gtt gec 1027 
Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gec aag gtt gac ggc gtt 1075 
Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 1123 
Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 1171 
Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val lie 
345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 1219 
Leu Asn Ala Pro Ala Asp Asn lie lie Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gac gca gtc aag get att gec gag aca 1267 
lie Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 380 385 

ate gca taaaggactc aaacttatga ctt 1296 

He Ala 

390 



<210> 328 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 

Asp Gin Gly Asn Val Tyr He Asp Leu Leu Ala Gly He Ala Val Asn 
35 40 45 

Ala Leu Gly His Ala His Pro Ala He He Glu Ala Val Thr Asn Gin 
50 55 60 



He Gly Gin Leu Gly His Val Ser Asn Leu Phe Ala Ser Arg Pro Val 
65 70 75 80 
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Val Glu Val Ala Glu Glu Leu lie Lys Arg Phe Ser Leu Asp Asp Ala 
85 90 95 

Thr Leu Ala Ala Gin Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu 
100 105 110 

Ala Asn Glu Ala Ala Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg 
115 120 125 

He Leu Ala Ala Val His Gly Phe His Gly Arg Thr Met Gly Ser Leu 
130 135 140 

Ala Leu Thr Gly Gin Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro 
145 150 155 160 

Ser Gly Val Glu Phe Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys 
165 170 175 

Met Val Glu Thr Asn Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro 
180 185 190 

He Gin Gly Glu Thr Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys 
195 200 205 

Ala Val Arg Glu Leu Cys Asp Glu Tyr Gly He Leu Met He Thr Asp 
210 215 220 

Glu Val Gin Thr Gly Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin 
225 230 235 240 

His Asp Gly Val Val Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly 
245 250 255 

Gly Gly Leu Pro He Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu 
260 265 270 

Leu Met Thr Pro Gly Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val 
275 280 285 

Ala Cys Ala Ala Ala Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe 
290 295 300 

Cys Ala Glu Val Ala Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala 
305 310 315 320 

Lys Val Asp Gly Val Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly 
325 330 335 

Val Val Leu Glu Arg Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe 
340 345 350 

Lys His Gly Val He Leu Asn Ala Pro Ala Asp Asn He He Arg Leu 
355 360 365 

Thr Pro Pro Leu Val He Thr Asp Glu Glu He Ala Asp Ala Val Lys 
370 375 380 

Ala He Ala Glu Thr He Ala 
385 390 
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<210> 329 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 

<400> 329 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 

1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 

Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 35 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gec gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 



tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 



643 
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acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 7 87 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gec gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gec atg get gec ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 13 63 
Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 
410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 1411 
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Ile Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gec caa get gtc gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gec 1491 
Ala Leu Phe 
455 



<210> 330 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 



Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
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225 230 235 240 

lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met He Ser 
405 410 415 

Gly Asn Arg Phe His He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 331 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 331 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 



ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 
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tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 2 59 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 
105 110 115 

teg atg gec cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gec gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gee acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 7 87 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 835 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 



BGI-121CP 



-477- 



gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gec gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 97 9 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gec aag ggt gtt aac gca ggt tac gec cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gec aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gee act gee atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 13 3 0 

Phe Lys Glu Arg Gly 
410 



<210> 332 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 



Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
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50 55 60 

Asn Ala Phe lie Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn lie Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys lie Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala lie Glu His Ser lie Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 

Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 

He He Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly He Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 
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Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 333 
<211> 1080 
<212> DNA 

<213> Corynehacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXA02158 



<400> 333 

aacattatcc gtttgacccc gccgctggtg atcaccgacg aagaaatcgc agacgcagtc 60 



aaggctattg ccgagacaat cgcataaagg actcaaactt atg act tea caa cca 115 

Met Thr Ser Gin Pro 
1 5 



cag gtt cgc cat ttt ctg get gat gat gat etc acc cct gca gag cag 163 
Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu Thr Pro Ala Glu Gin 
10 15 20 



gca gag gtt ttg acc eta gec gca aag etc aag gca gcg ccg ttt teg 211 
Ala Glu Val Leu Thr Leu Ala Ala Lys Leu Lys Ala Ala Pro Phe Ser 
25 30 35 



gag cgt cca etc gag gga cca aag tec gtt gca gtt ctt ttt gat aag 259 
Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala Val Leu Phe Asp Lys 
40 45 50 



act tea act cgt act cgc ttc tec ttc gac gcg ggc ate get cat ttg 3 07 
Thr Ser Thr Arg Thr Arg Phe Ser Phe Asp Ala Gly lie Ala His Leu 
55 60 65 



ggt gga cac gee ate gtc gtg gat tec ggt age tea cag atg ggt aag 3 55 
Gly Gly His Ala He Val Val Asp Ser Gly Ser Ser Gin Met Gly Lys 
70 75 80 85 



ggc gag tec ctg cag gac acc gca get gta ttg tec cgc tac gtg gaa 403 
Gly Glu Ser Leu Gin Asp Thr Ala Ala Val Leu Ser Arg Tyr Val Glu 
90 95 100 



gca att gtg tgg cgc acc tac gca cac age aat ttc cac gee atg gcg 451 
Ala He Val Trp Arg Thr Tyr Ala His Ser Asn Phe His Ala Met Ala 
105 110 115 



gag acg tec act gtg ccg ctg gtg aac tec ttg tec gat gat ctg cac 499 
Glu Thr Ser Thr Val Pro Leu Val Asn Ser Leu Ser Asp Asp Leu His 
120 125 130 



cca tgc cag att ctg get gat ctg cag act ate gtg gaa aac etc age 
Pro Cys Gin He Leu Ala Asp Leu Gin Thr He Val Glu Asn Leu Ser 
135 140 145 



547 
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cct gaa gaa ggc cca gca ggc ctt aag ggt aag aag get gtg tac ctg 595 
Pro Glu Glu Gly Pro Ala Gly Leu Lys Gly Lys Lys Ala Val Tyr Leu 
150 155 160 165 

ggc gat ggc gac aac aac atg gec aac tec tac atg att ggc ttt gec 643 
Gly Asp Gly Asp Asn Asn Met Ala Asn Ser Tyr Met lie Gly Phe Ala 
170 175 180 

acc gcg ggc atg gat att tec ate ate get cct gaa ggg ttc cag cct 691 
Thr Ala Gly Met Asp lie Ser lie lie Ala Pro Glu Gly Phe Gin Pro 
185 190 195 

cgt gcg gaa ttc gtg gag cgc gcg gaa aag cgt ggc cag gaa acc ggc 739 
Arg Ala Glu Phe Val Glu Arg Ala Glu Lys Arg Gly Gin Glu Thr Gly 
200 205 210 

gcg aag gtt gtt gtc acc gac age etc gac gag gtt gec ggc gee gat 7 87 
Ala Lys Val Val Val Thr Asp Ser Leu Asp Glu Val Ala Gly Ala Asp 
215 220 225 

gtt gtc ate acc gat acc tgg gta tec atg ggt atg gaa aac gac ggc 83 5 
Val Val lie Thr Asp Thr Trp Val Ser Met Gly Met Glu Asn Asp Gly 
230 235 240 245 

ate gat cgc acc aca cct ttc gtt cct tac cag gtc aac gat gag gtc 883 
lie Asp Arg Thr Thr Pro Phe Val Pro Tyr Gin Val Asn Asp Glu Val 
250 255 260 

atg gcg aaa get aac gac ggc gee ate ttc ctg cac tgc ctt cct gee 931 
Met Ala Lys Ala Asn Asp Gly Ala lie Phe Leu His Cys Leu Pro Ala 
265 270 275 

tac cgt ggc aaa gaa gtg gca gee tec gtg att gat gga cca gcg tec 979 
Tyr Arg Gly Lys Glu Val Ala Ala Ser Val lie Asp Gly Pro Ala Ser 
280 285 290 

aaa gtt ttc gat gaa gca gaa aac cgc etc cac get cag aaa gca ctg 1027 
Lys Val Phe Asp Glu Ala Glu Asn Arg Leu His Ala Gin Lys Ala Leu 
295 300 305 

ctg gtg tgg ctg ctg gee aac cag ccg agg taagacatgt cccttggctc 1077 
Leu Val Trp Leu Leu Ala Asn Gin Pro Arg 
310 315 

aac 1080 



<210> 334 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Met Thr Ser Gin Pro Gin Val Arg His Phe Leu Ala Asp Asp Asp Leu 
15 10 15 

Thr Pro Ala Glu Gin Ala Glu Val Leu Thr Leu Ala Ala Lys Leu Lys 
20 25 30 

Ala Ala Pro Phe Ser Glu Arg Pro Leu Glu Gly Pro Lys Ser Val Ala 
35 40 45 
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Val Leu Phe Asp Lys 
50 

Gly lie Ala His Leu 
65 

Ser Gin Met Gly Lys 
85 

Ser Arg Tyr Val Glu 
100 

Phe His Ala Met Ala 
115 

Ser Asp Asp Leu His 
130 

Val Glu Asn Leu Ser 
145 

Lys Ala Val Tyr Leu 
165 

Met lie Gly Phe Ala 
180 

Glu Gly Phe Gin Pro 
195 

Gly Gin Glu Thr Gly 
210 

Val Ala Gly Ala Asp 
225 

Met Glu Asn Asp Gly 
245 

Val Asn Asp Glu Val 
260 

His Cys Leu Pro Ala 
275 

Asp Gly Pro Ala Ser 
290 

Ala Gin Lys Ala Leu 
305 



Thr Ser Thr Arg Thr Arg 
55 

Gly Gly His Ala lie Val 
70 75 

Gly Glu Ser Leu Gin Asp 
90 

Ala lie Val Trp Arg Thr 
105 

Glu Thr Ser Thr Val Pro 
120 

Pro Cys Gin lie Leu Ala 
135 

Pro Glu Glu Gly Pro Ala 
150 155 

Gly Asp Gly Asp Asn Asn 
170 

Thr Ala Gly Met Asp lie 
185 

Arg Ala Glu Phe Val Glu 
200 

Ala Lys Val Val Val Thr 
215 

Val Val lie Thr Asp Thr 
230 235 

lie Asp Arg Thr Thr Pro 
250 

Met Ala Lys Ala Asn Asp 
265 

Tyr Arg Gly Lys Glu Val 
280 

Lys Val Phe Asp Glu Ala 
295 

Leu Val Trp Leu Leu Ala 
310 315 



Phe Ser Phe Asp Ala 
60 

Val Asp Ser Gly Ser 
80 

Thr Ala Ala Val Leu 
95 

Tyr Ala His Ser Asn 
110 

Leu Val Asn Ser Leu 
125 

Asp Leu Gin Thr lie 
140 

Gly Leu Lys Gly Lys 
160 

Met Ala Asn Ser Tyr 
175 

Ser lie He Ala Pro 
190 

Arg Ala Glu Lys Arg 
205 

Asp Ser Leu Asp Glu 
220 

Trp Val Ser Met Gly 
240 

Phe Val Pro Tyr Gin 
255 

Gly Ala He Phe Leu 
270 

Ala Ala Ser Val He 
285 

Glu Asn Arg Leu His 
300 

Asn Gin Pro Arg 



<210> 335 
<211> 1326 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
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<223> RXA02160 
<400> 335 

ttttcgagga ataccaaccc tttcaacaca ataattttct ttaaacatcc ttgctgtcca 60 

ccacggctgg caaggaactt aaaatgaagg agcacacctc atg act aac cgc ate 115 

Met Thr Asn Arg lie 
1 5 

gtt ctt gca tac tec ggc ggt ctg gac acc act gtg gca att cca tac 163 
Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr Val Ala lie Pro Tyr 
10 15 20 

ctg aag aag atg att gat ggt gaa gtc ate gca gtt tec etc gac ctg 211 
Leu Lys Lys Met lie Asp Gly Glu Val lie Ala Val Ser Leu Asp Leu 
25 30 35 

ggc cag ggt gga gag aac atg gac aac gtt cgc cag cgt gca ttg gat 259 
Gly Gin Gly Gly Glu Asn Met Asp Asn Val Arg Gin Arg Ala Leu Asp 
40 45 50 

gec ggt gca get gag tec ate gtt gtt gat gca aag gat gag ttc get 3 07 
Ala Gly Ala Ala Glu Ser lie Val Val Asp Ala Lys Asp Glu Phe Ala 
55 60 65 

gag gag tac tgc ctg cca acc ate aag gca aac ggc atg tac atg aag 3 55 
Glu Glu Tyr Cys Leu Pro Thr lie Lys Ala Asn Gly Met Tyr Met Lys 
70 75 80 85 

cag tac cca ctg gtt tct gca ate tec cgc cca ctg ate gtc aag cac 403 
Gin Tyr Pro Leu Val Ser Ala He Ser Arg Pro Leu He Val Lys His 
90 95 100 

etc gtt gag get ggc aag cag ttc aac ggt acc cac gtt gca cac ggc 451 
Leu Val Glu Ala Gly Lys Gin Phe Asn Gly Thr His Val Ala His Gly 
105 110 115 

tgc act ggt aag ggc aac gac cag gtt cgt ttc gag gtc ggc ttc atg 499 
Cys Thr Gly Lys Gly Asn Asp Gin Val Arg Phe Glu Val Gly Phe Met 
120 125 130 

gac acc gat cca aac ctg gag ate att gca cct get cgt gac ttc gca 547 
Asp Thr Asp Pro Asn Leu Glu He He Ala Pro Ala Arg Asp Phe Ala 
135 140 145 

tgg acc cgc gac aag get ate gec ttc gec gag gag aac aac gtt cca 59 5 
Trp Thr Arg Asp Lys Ala He Ala Phe Ala Glu Glu Asn Asn Val Pro 
150 155 160 165 

ate gag cag tec gtg aag tec cca ttc tec ate gac cag aac gtc tgg 643 
He Glu Gin Ser Val Lys Ser Pro Phe Ser He Asp Gin Asn Val Trp 
170 175 180 

ggc cgc get att gag acc ggt tac ctg gaa gat ctg tgg aat get cca 691 
Gly Arg Ala He Glu Thr Gly Tyr Leu Glu Asp Leu Trp Asn Ala Pro 
185 190 195 

acc aag gac ate tac gca tac acc gag gat cca get ctg ggt aac get 73 9 
Thr Lys Asp He Tyr Ala Tyr Thr Glu Asp Pro Ala Leu Gly Asn Ala 
200 205 210 
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cca gat gag gtc ate ate tec ttc gag ggt ggc aag cca gtc tec ate 787 

Pro Asp Glu Val lie He Ser Phe Glu Gly Gly Lys Pro Val Ser He 
215 220 225 

gat ggc cgt cca gtc tec gta ctg cag get att gaa gag ctg aac cgt 835 

Asp Gly Arg Pro Val Ser Val Leu Gin Ala He Glu Glu Leu Asn Arg 
230 235 240 245 

cgt gca ggc gca cag ggc gtt ggc cgc ctt gac atg gtt gag gac cgt 883 

Arg Ala Gly Ala Gin Gly Val Gly Arg Leu Asp Met Val Glu Asp Arg 
250 255 260 

etc gtg ggc ate aag tec cgc gaa ate tac gaa gca cca ggc gca ate 931 

Leu Val Gly He Lys Ser Arg Glu lie Tyr Glu Ala Pro Gly Ala He 
265 270 275 

gca ctg att aag get cac gag get ttg gaa gat gtc ace ate gag cgc 979 

Ala Leu He Lys Ala His Glu Ala Leu Glu Asp Val Thr He Glu Arg 

280 285 290 

gaa ctg get cgc tac aag cgc ggc gtt gac gca cgt tgg get gag gaa 1027 

Glu Leu Ala Arg Tyr Lys Arg Gly Val Asp Ala Arg Trp Ala Glu Glu 
295 300 305 

gta tac gac ggc ctg tgg ttc gga cct ctg aag cgc tec ctg gac gcg 1075 

Val Tyr Asp Gly Leu Trp Phe Gly Pro Leu Lys Arg Ser Leu Asp Ala 
310 315 320 325 

ttc att gat tec ace cag gag cac gtc ace ggc gat ate cgc atg gtt 1123 

Phe He Asp Ser Thr Gin Glu His Val Thr Gly Asp He Arg Met Val 
330 335 340 

ctg cac gca ggt tec ate acc ate aat ggt cgt cgt tec age cac tec 1171 

Leu His Ala Gly Ser He Thr He Asn Gly Arg Arg Ser Ser His Ser 
345 350 355 

ctg tac gac ttc aac ctg get acc tac gac acc ggc gac acc ttc gac 1219 

Leu Tyr Asp Phe Asn Leu Ala Thr Tyr Asp Thr Gly Asp Thr Phe Asp 

360 365 370 

cag acc ctg get aag ggc ttt gtc cag ctg cac ggt ctg tec tec aag 1267 

Gin Thr Leu Ala Lys Gly Phe Val Gin Leu His Gly Leu Ser Ser Lys 
375 380 385 

ate get aac aag cgc gat cgc gaa get ggc aac aac taagccacct 1313 
He Ala Asn Lys Arg Asp Arg Glu Ala Gly Asn Asn 
390 395 400 

tttcaagcat cca 1326 



<210> 336 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Met Thr Asn Arg He Val Leu Ala Tyr Ser Gly Gly Leu Asp Thr Thr 
15 10 15 



Val Ala He Pro Tyr Leu Lys Lys Met He Asp Gly Glu Val He Ala 
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20 



25 



30 



Val Ser Leu Asp Leu Gly Gin Gly Gly Glu Asn Met Asp Asn Val Arg 
35 40 45 

Gin Arg Ala Leu Asp Ala Gly Ala Ala Glu Ser lie Val Val Asp Ala 
50 55 60 

Lys Asp Glu Phe Ala Glu Glu Tyr Cys Leu Pro Thr lie Lys Ala Asn 



Gly Met Tyr Met Lys Gin Tyr Pro Leu Val Ser Ala lie Ser Arg Pro 
85 90 95 

Leu He Val Lys His Leu Val Glu Ala Gly Lys Gin Phe Asn Gly Thr 
100 105 110 

His Val Ala His Gly Cys Thr Gly Lys Gly Asn Asp Gin Val Arg Phe 
115 120 125 

Glu Val Gly Phe Met Asp Thr Asp Pro Asn Leu Glu He He Ala Pro 
130 135 140 

Ala Arg Asp Phe Ala Trp Thr Arg Asp Lys Ala He Ala Phe Ala Glu 
145 150 155 160 

Glu Asn Asn Val Pro He Glu Gin Ser Val Lys Ser Pro Phe Ser He 
165 170 175 

Asp Gin Asn Val Trp Gly Arg Ala He Glu Thr Gly Tyr Leu Glu Asp 
180 185 190 

Leu Trp Asn Ala Pro Thr Lys Asp He Tyr Ala Tyr Thr Glu Asp Pro 
195 200 205 

Ala Leu Gly Asn Ala Pro Asp Glu Val lie He Ser Phe Glu Gly Gly 
210 215 220 

Lys Pro Val Ser He Asp Gly Arg Pro Val Ser Val Leu Gin Ala He 
225 230 235 240 

Glu Glu Leu Asn Arg Arg Ala Gly Ala Gin Gly Val Gly Arg Leu Asp 
245 250 255 

Met Val Glu Asp Arg Leu Val Gly He Lys Ser Arg Glu He Tyr Glu 
260 265 270 

Ala Pro Gly Ala He Ala Leu He Lys Ala His Glu Ala Leu Glu Asp 
275 280 285 

Val Thr He Glu Arg Glu Leu Ala Arg Tyr Lys Arg Gly Val Asp Ala 
290 295 300 

Arg Trp Ala Glu Glu Val Tyr Asp Gly Leu Trp Phe Gly Pro Leu Lys 
305 310 315 320 

Arg Ser Leu Asp Ala Phe He Asp Ser Thr Gin Glu His Val Thr Gly 



65 



70 



75 



80 



325 



330 



335 



Asp He Arg Met Val Leu His Ala Gly Ser He Thr He Asn Gly Arg 
340 345 350 
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Arg Ser Ser His Ser 
355 

Gly Asp Thr Phe Asp 
370 

Gly Leu Ser Ser Lys 
385 



Leu Tyr Asp Phe Asn Leu 
360 

Gin Thr Leu Ala Lys Gly 
375 

lie Ala Asn Lys Arg Asp 
390 395 



Ala Thr Tyr Asp Thr 
365 

Phe Val Gin Leu His 
380 

Arg Glu Ala Gly Asn 
400 



Asn 



<210> 337 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02162 

<400> 337 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 

gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 115 

Met Glu Gin His Gly 
1 5 

acc aat gaa ggt gcg ctg tgg ggc ggc cgc ttc tec ggt gga ccc tec 163 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 
10 15 20 

gag gec atg ttc gec ttg agt gtc tec act cat ttc gac tgg gtt ttg 211 
Glu Ala Met Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 
25 30 35 

gec cct tat gat gtg ttg gee tec aag gca cac gec aag gtt ttg cac 2 59 
Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 

caa gca gat eta ctt tct gat gaa gat eta gee acc atg ctg get ggg 307 
Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala Thr Met Leu Ala Gly 
55 60 65 

ctt gat cag ctg ggc aag gat gtc gee gac gga acc ttc ggt ccg ctg 3 55 
Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 
70 75 80 85 

cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 403 
Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val He Asp 
90 95 100 

cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 451 
Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 
105 110 115 



aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 
Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 



499 
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120 125 130 

cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gec etc age gec 547 
Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 

caa get aag gca cat gca ggc gcg ate atg cca ggc aag acc cac ttc 595 
Gin Ala Lys Ala His Ala Gly Ala lie Met Pro Gly Lys Thr His Phe 
150 155 160 165 

cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 
Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 
170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 
Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg Asp Leu Asp Lys Arg 
185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get ggt tec tct ttg 739 
Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc ttt gat tec gca 787 
Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gee acc age tec cgc gat ttc gca tct gaa 83 5 
Ala Asp Asn Ser lie Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 
230 235 240 245 

acc gee ttc gtg ctg gcg cag ctt gca gtg gat atg tec cgc ttg get 883 
Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp Met Ser Arg Leu Ala 
250 255 260 

gaa gaa ate ate gca tgg tgc acc cca gaa ttt ggt tac ate acc ttg 931 
Glu Glu lie He Ala Trp Cys Thr Pro Glu Phe Gly Tyr He Thr Leu 
265 270 275 

tct gat tec tgg tec aca ggc age tea ate atg ccg cag aag aag aac 97 9 
Ser Asp Ser Trp Ser Thr Gly Ser Ser He Met Pro Gin Lys Lys Asn 
280 285 290 

cct gac gtg gca gag ctg acc cgt ggc aag tct ggt cgc ttg ate ggt 1027 
Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser Gly Arg Leu He Gly 
295 300 305 

aac etc acc ggt ctg ctg get acc ctg aag gca cag cct tta gcg tac 1075 
Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala Gin Pro Leu Ala Tyr 
310 315 320 325 

aac cgc gac ctg cag gaa gat aag gaa cca ate gta gat tec gtg gcg 1123 
Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro He Val Asp Ser Val Ala 
330 335 340 

cag etc aac ctg ctg etc cct gca atg act ggt ttg gtt tec acc ttg 1171 
Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly Leu Val Ser Thr Leu 
345 350 355 

acc ttc aac acc gag cgc atg cgt gaa ctt gca cca gca ggt ttc acc 1219 
Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala Pro Ala Gly Phe Thr 
360 365 370 
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ctt gcc acc gac ttg get gag tgg atg gtg cgc cag ggc gtt cca ttc 12 67 
Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg Gin Gly Val Pro Phe 
375 380 385 

cgt gag gca cac gaa gca tec ggc get tgc gtg egg ate gcg gag tec 1315 
Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val Arg lie Ala Glu Ser 
390 395 400 405 

agg gga gtg gac ctt ate gat etc act gat gaa gaa etc agt ggc gtt 13 63 
Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu Glu Leu Ser Gly Val 
410 415 420 

gat gca cgt ctg acc cca gag gta egg gaa gtg etc acc att gat ggt 1411 
Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val Leu Thr lie Asp Gly 
425 430 435 

gca gtg get tec cgt gca acg cgc ggt gga acc gcg ggc gtg egg gtt 1459 
Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr Ala Gly Val Arg Val 
440 445 450 

gcg gag caa cgc gca cgt gtc gat gcc gca agt acc get cac gcg gag 1507 
Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser Thr Ala His Ala Glu 
455 460 465 

tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 1554 
Trp Ala Arg Ala Gly Val Arg Arg 
470 475 



<210> 338 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 
20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 
85 90 95 

Arg Gly Val lie Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 
100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 



Val Arg Asp Ala Val Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val 
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130 135 140 

Asp Ala Leu Ser Ala Gin Ala Lys Ala His Ala Gly Ala lie Met Pro 
145 150 155 160 

Gly Lys Thr His Phe Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin 
165 170 175 

Leu Leu Ala His Ala Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg 
180 185 190 

Asp Leu Asp Lys Arg Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu 
195 200 205 

Ala Gly Ser Ser Leu Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu 
210 215 220 

Gly Phe Asp Ser Ala Ala Asp Asn Ser lie Asp Ala Thr Ser Ser Arg 
225 230 235 240 

Asp Phe Ala Ser Glu Thr Ala Phe Val Leu Ala Gin Leu Ala Val Asp 
245 250 255 

Met Ser Arg Leu Ala Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe 
260 265 270 

Gly Tyr lie Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser He Met 
275 280 285 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
290 295 300 

Gly Arg Leu He Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
305 310 315 320 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro He 
325 330 335 

Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 
340 345 350 

Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 
355 360 365 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 
370 375 380 

Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
385 390 395 400 

Arg He Ala Glu Ser Arg Gly Val Asp Leu He Asp Leu Thr Asp Glu 
405 410 415 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 
420 425 430 

Leu Thr He Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 
435 440 445 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
450 455 460 
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Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 
465 470 475 



<210> 339 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> FRXA02161 

<400> 339 

gatcgctaac aagcgcgatc gcgaagctgg caacaactaa gccacctttt caagcatcca 60 



gactagaact tcaagtattt agaaagtaga agaacaccac atg gaa cag cac gga 

Met Glu Gin His Gly 
1 5 



115 



acc aat gaa ggt gcg ctg tgg ggc ggc cgc ttc tec ggt gga ccc tec 
Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe Ser Gly Gly Pro Ser 
10 15 20 



163 



gag gec atg ttc gec ttg agt gtc tec act cat ttc gac tgg gtt ttg 
Glu Ala Met Phe Ala Leu Ser Val Ser Thr His Phe Asp Trp Val Leu 
25 30 35 



211 



gec cct tat gat gtg ttg gec tec aag gca cac gec aag gtt ttg cac 
Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His Ala Lys Val Leu His 
40 45 50 



259 



caa gca gat eta ctt tct gat gaa gat eta gee acc atg ctg get ggg 
Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala Thr Met Leu Ala Gly 
55 60 65 



307 



ctt gat cag ctg ggc aag gat gtc gee gac gga acc ttc ggt ccg ctg 
Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly Thr Phe Gly Pro Leu 
70 75 80 85 



355 



cct tct gat gag gat gtg cac ggc gcg atg gaa cgc ggt gtg att gac 
Pro Ser Asp Glu Asp Val His Gly Ala Met Glu Arg Gly Val lie Asp 
90 95 100 



403 



cgc gtt ggt cct gag gtg ggc ggc cgt ctg cgc get ggt cgt tec cgc 
Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg Ala Gly Arg Ser Arg 
105 110 115 



451 



aac gac cag gtg gca acc ctg ttc cgc atg tgg gtc cgc gac gca gtg 
Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp Val Arg Asp Ala Val 
120 125 130 



499 



cgc gac ate gcg ctg gga aca acc gag ctt gtc gac gec etc age gec 
Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val Asp Ala Leu Ser Ala 
135 140 145 



547 



caa get aag gca cat gca ggc gcg ate atg cca ggc aag acc cac ttc 
Gin Ala Lys Ala His Ala Gly Ala lie Met Pro Gly Lys Thr His Phe 
150 155 160 165 



595 
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cag gca get cag ccg gtc ctt ctg gca cac cag ctg ctg gca cac gca 643 
Gin Ala Ala Gin Pro Val Leu Leu Ala His Gin Leu Leu Ala His Ala 
170 175 180 

cag cct ttg ctg cgc gat att gat cgt ate cgt gac ctg gac aag cgt 691 
Gin Pro Leu Leu Arg Asp lie Asp Arg lie Arg Asp Leu Asp Lys Arg 
185 190 195 

ctt gcg gtg tct cct tac ggt tec ggc gca ctt get ggt tec tct ttg 73 9 
Leu Ala Val Ser Pro Tyr Gly Ser Gly Ala Leu Ala Gly Ser Ser Leu 
200 205 210 

aag etc aac cct gaa gca ate get gaa gaa etc ggc ttt gat tec gca 787 
Lys Leu Asn Pro Glu Ala lie Ala Glu Glu Leu Gly Phe Asp Ser Ala 
215 220 225 

gca gat aac tec att gat gec ace age tec cgc gat ttc gca tct gaa 83 5 
Ala Asp Asn Ser lie Asp Ala Thr Ser Ser Arg Asp Phe Ala Ser Glu 
230 235 240 245 

acc gee ttc gtg ctg gcg cag ctt gca ngt gga tat gtc ccg ctt ggc 883 
Thr Ala Phe Val Leu Ala Gin Leu Ala Xaa Gly Tyr Val Pro Leu Gly 
250 255 260 

tgaagaaatc atcgcatggt gca 906 



<210> 340 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Glu Gin His Gly Thr Asn Glu Gly Ala Leu Trp Gly Gly Arg Phe 
15 10 15 

Ser Gly Gly Pro Ser Glu Ala Met Phe Ala Leu Ser Val Ser Thr His 
20 25 30 

Phe Asp Trp Val Leu Ala Pro Tyr Asp Val Leu Ala Ser Lys Ala His 
35 40 45 

Ala Lys Val Leu His Gin Ala Asp Leu Leu Ser Asp Glu Asp Leu Ala 
50 55 60 

Thr Met Leu Ala Gly Leu Asp Gin Leu Gly Lys Asp Val Ala Asp Gly 
65 70 75 80 

Thr Phe Gly Pro Leu Pro Ser Asp Glu Asp Val His Gly Ala Met Glu 
85 90 95 

Arg Gly Val lie Asp Arg Val Gly Pro Glu Val Gly Gly Arg Leu Arg 
100 105 110 

Ala Gly Arg Ser Arg Asn Asp Gin Val Ala Thr Leu Phe Arg Met Trp 
115 120 125 



Val Arg Asp Ala Val Arg Asp lie Ala Leu Gly Thr Thr Glu Leu Val 
130 135 140 
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Asp Ala Leu Ser 
145 

Gly Lys Thr His 



Leu Leu Ala His 
180 

Asp Leu Asp Lys 
195 

Ala Gly Ser Ser 
210 

Gly Phe Asp Ser 
225 

Asp Phe Ala Ser 



Tyr Val Pro Leu 
260 



Ala Gin Ala Lys 
150 

Phe Gin Ala Ala 
165 

Ala Gin Pro Leu 



Arg Leu Ala Val 
200 

Leu Lys Leu Asn 
215 

Ala Ala Asp Asn 
230 

Glu Thr Ala Phe 
245 

Gly 



Ala His Ala Gly 
155 

Gin Pro Val Leu 
170 

Leu Arg Asp lie 
185 

Ser Pro Tyr Gly 



Pro Glu Ala lie 

220 

Ser lie Asp Ala 
235 

Val Leu Ala Gin 
250 



Ala lie Met Pro 
160 

Leu Ala His Gin 
175 

Asp Arg lie Arg 
190 

Ser Gly Ala Leu 
205 

Ala Glu Glu Leu 



Thr Ser Ser Arg 
240 

Leu Ala Xaa Gly 
255 



<210> 341 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> FRXA02162 

<400> 341 

ctcggctttg attccgcagc agataactcc attgatgcca ccagctcccg cgatttcgca 60 

tctgaaaccg ccttcgtgct ggcgcagctt gcangtggat atg tec cgc ttg get 115 

Met Ser Arg Leu Ala 
1 5 

gaa gaa ate ate gca tgg tgc ace cca gaa ttt ggt tac ate acc ttg 163 
Glu Glu lie lie Ala Trp Cys Thr Pro Glu Phe Gly Tyr lie Thr Leu 
10 15 20 

tct gat tec tgg tec aca ggc age tea ate atg ccg cag aag aag aac 211 
Ser Asp Ser Trp Ser Thr Gly Ser Ser lie Met Pro Gin Lys Lys Asn 
25 30 35 

cct gac gtg gca gag ctg acc cgt ggc aag tct ggt cgc ttg ate ggt 2 59 
Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser Gly Arg Leu lie Gly 
40 45 50 

aac etc acc ggt ctg ctg get acc ctg aag gca cag cct tta gcg tac 3 07 
Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala Gin Pro Leu Ala Tyr 
55 60 65 



aac cgc gac ctg cag gaa gat aag gaa cca ate gta gat tec gtg gcg 
Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro lie Val Asp Ser Val Ala 
70 75 80 85 



355 
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cag etc aac ctg ctg etc cct gca atg act ggt ttg gtt tec acc ttg 403 
Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly Leu Val Ser Thr Leu 
90 95 100 

acc ttc aac acc gag cgc atg cgt gaa ctt gca cca gca ggt ttc acc 451 
Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala Pro Ala Gly Phe Thr 
105 110 115 

ctt gec acc gac ttg get gag tgg atg gtg cgc cag ggc gtt cca ttc 499 
Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg Gin Gly Val Pro Phe 
120 125 130 

cgt gag gca cac gaa gca tec ggc get tgc gtg egg ate gcg gag tec 547 
Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val Arg lie Ala Glu Ser 
135 140 145 

agg gga gtg gac ctt ate gat etc act gat gaa gaa etc agt ggc gtt 59 5 
Arg Gly Val Asp Leu lie Asp Leu Thr Asp Glu Glu Leu Ser Gly Val 
150 155 160 165 

gat gca cgt ctg acc cca gag gta egg gaa gtg etc acc att gat ggt 643 
Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val Leu Thr lie Asp Gly 
170 175 180 

gca gtg get tec cgt gca acg cgc ggt gga acc gcg ggc gtg egg gtt 691 
Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr Ala Gly Val Arg Val 
185 190 195 

gcg gag caa cgc gca cgt gtc gat gec gca agt acc get cac gcg gag 73 9 
Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser Thr Ala His Ala Glu 
200 205 210 

tgg gca cgt gcg ggg gta cgt cga taagcattag tttatggcct gtg 7 86 

Trp Ala Arg Ala Gly Val Arg Arg 
215 220 



<210> 342 
<211> 221 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 342 

Met Ser Arg Leu Ala Glu Glu He He Ala Trp Cys Thr Pro Glu Phe 
15 10 15 

Gly Tyr He Thr Leu Ser Asp Ser Trp Ser Thr Gly Ser Ser He Met 
20 25 30 

Pro Gin Lys Lys Asn Pro Asp Val Ala Glu Leu Thr Arg Gly Lys Ser 
35 40 45 

Gly Arg Leu He Gly Asn Leu Thr Gly Leu Leu Ala Thr Leu Lys Ala 
50 55 60 

Gin Pro Leu Ala Tyr Asn Arg Asp Leu Gin Glu Asp Lys Glu Pro He 
65 70 75 80 



Val Asp Ser Val Ala Gin Leu Asn Leu Leu Leu Pro Ala Met Thr Gly 
85 90 95 
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Leu Val Ser Thr Leu Thr Phe Asn Thr Glu Arg Met Arg Glu Leu Ala 
100 105 110 

Pro Ala Gly Phe Thr Leu Ala Thr Asp Leu Ala Glu Trp Met Val Arg 
115 120 125 

Gin Gly Val Pro Phe Arg Glu Ala His Glu Ala Ser Gly Ala Cys Val 
130 135 140 

Arg He Ala Glu Ser Arg Gly Val Asp Leu He Asp Leu Thr Asp Glu 
145 150 155 160 

Glu Leu Ser Gly Val Asp Ala Arg Leu Thr Pro Glu Val Arg Glu Val 
165 170 175 

Leu Thr He Asp Gly Ala Val Ala Ser Arg Ala Thr Arg Gly Gly Thr 
180 185 190 

Ala Gly Val Arg Val Ala Glu Gin Arg Ala Arg Val Asp Ala Ala Ser 
195 200 205 

Thr Ala His Ala Glu Trp Ala Arg Ala Gly Val Arg Arg 
210 215 220 



<210> 343 
<211> 1269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1246) 
<223> RXA02262 

<400> 343 

gcaccaattt cggacctgaa atccccgagg aaaccgtgcc cgacgccgtg caggtgggcg 60 

tcgataagca aaaaatcgct gatactcgaa aggcctcaaa atg acc gca acc tac 115 

Met Thr Ala Thr Tyr 
1 5 

acc act gaa acc gcc ate aat ttc ttg ttc ttg age gaa ccg gac atg 163 
Thr Thr Glu Thr Ala He Asn Phe Leu Phe Leu Ser Glu Pro Asp Met 
10 15 20 

ate gcg gcc gga gtc aaa gac gtc gcg caa tgc gtc gat gtc atg gag 211 
He Ala Ala Gly Val Lys Asp Val Ala Gin Cys Val Asp Val Met Glu 
25 30 35 

gaa acg etc gtg etc ttg gcg cag ggc gac tac aaa atg gcc ggt ttg 259 
Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr Lys Met Ala Gly Leu 
40 45 50 

aac tec aac teg cat ggc gcg atg ate acc ttc ccg gaa aac cca gaa 3 07 
Asn Ser Asn Ser His Gly Ala Met He Thr Phe Pro Glu Asn Pro Glu 
55 60 65 



ttt gaa ggc atg ccc aag gac ggc ccc gac cgc cga ttc atg gcg atg 
Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg Arg Phe Met Ala Met 



355 
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70 75 80 85 

ccc gca tac etc ggc ggg cga ttc aaa aac acc ggc gtg aag tgg tac 403 
Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr Gly Val Lys Trp Tyr 
90 95 100 

gga tec aac gcg gaa aac aag gec tea ggc ttg cct cgc teg ate cac 451 
Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu Pro Arg Ser lie His 
105 110 115 

acc ttc gtc etc aac gac acg gtc acc ggt gca ccg aag gec ate atg 499 
Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala Pro Lys Ala lie Met 
120 125 130 

tec gcg aac ctg ctg tec gec tac cgc acc ggc gcg gtt ccc ggc gtg 547 
Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly Ala Val Pro Gly Val 
135 140 145 

ggc gtg aag cac tta gcg gtc gee gac gcg aca acc ttg get gtc gtc 595 
Gly Val Lys His Leu Ala Val Ala Asp Ala Thr Thr Leu Ala Val Val 
150 155 160 165 

gga cct ggt gtc atg gcg aaa acc ate acc gaa gcg tgc ate gca gag 643 
Gly Pro Gly Val Met Ala Lys Thr lie Thr Glu Ala Cys lie Ala Glu 
170 175 180 

cgc cca gga ate ace acc ate aag ate aag gga cgc age gaa cgc ggc 691 
Arg Pro Gly lie Thr Thr lie Lys He Lys Gly Arg Ser Glu Arg Gly 
185 190 195 

ate aac gec ttt gca aca tgg gcg ttg gaa aaa ttc ccc gag ate gaa 739 
He Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys Phe Pro Glu lie Glu 
200 205 210 

gtg gtc gec gtc gga tct gaa gaa gac gtg gtc aaa gac gee gac ate 787 
Val Val Ala Val Gly Ser Glu Glu Asp Val Val Lys Asp Ala Asp He 
215 220 225 

gtc ate gec gec acc acc acg gac gec gec ggc tec tec gee ttc cca 835 
Val He Ala Ala Thr Thr Thr Asp Ala Ala Gly Ser Ser Ala Phe Pro 
230 235 240 245 

tac ttc aaa aaa gaa tgg etc aag ccg ggc gca ttg ctg ctg ctt cca 883 
Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala Leu Leu Leu Leu Pro 
250 255 260 

gec gec ggt cgc ttc gac gac get tat ttg ctt gac gac gee cgc etc 931 
Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu Asp Asp Ala Arg Leu 
265 270 275 

gtt gtt gac tac atg ggg etc tac gaa gee tgg gca gaa gaa tac ggc 979 
Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp Ala Glu Glu Tyr Gly 
280 285 290 

cca cag gec tac caa eta etc ggc att cca gga acc cac tgg tac gac 1027 
Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly Thr His Trp Tyr Asp 
295 300 305 

ctg gcg ctg caa gga aaa etc gac ctt gca aag att tec cag att ggc 1075 
Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys He Ser Gin He Gly 
310 315 320 325 
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gat ate tgc tec ggc aag eta ccc gga cgc ace aac gat gag gaa ate 1123 
Asp lie Cys Ser Gly Lys Leu Pro Gly Arg Thr Asn Asp Glu Glu lie 
330 335 340 

ate etc tat tec gtc ggc ggc atg cca gta gaa gac gtc gec tgg gca 1171 
lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu Asp Val Ala Trp Ala 
345 350 355 

acc caa gtg tat gaa aac gec ctg gaa aaa ggc gtc ggc acc aca ttg 1219 
Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly Val Gly Thr Thr Leu 
360 365 370 

aac ctg tgg gaa tea ccc gca ctg get tgagagaaga aacaacaatg 12 66 

Asn Leu Trp Glu Ser Pro Ala Leu Ala 
375 380 

aaa 1269 



<210> 344 
<211> 382 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 344 

Met Thr Ala Thr Tyr Thr Thr Glu Thr Ala lie Asn Phe Leu Phe Leu 
15 10 15 

Ser Glu Pro Asp Met lie Ala Ala Gly Val Lys Asp Val Ala Gin Cys 
20 25 30 

Val Asp Val Met Glu Glu Thr Leu Val Leu Leu Ala Gin Gly Asp Tyr 
35 40 45 

Lys Met Ala Gly Leu Asn Ser Asn Ser His Gly Ala Met lie Thr Phe 
50 55 60 

Pro Glu Asn Pro Glu Phe Glu Gly Met Pro Lys Asp Gly Pro Asp Arg 
65 70 75 80 

Arg Phe Met Ala Met Pro Ala Tyr Leu Gly Gly Arg Phe Lys Asn Thr 
85 90 95 

Gly Val Lys Trp Tyr Gly Ser Asn Ala Glu Asn Lys Ala Ser Gly Leu 
100 105 110 

Pro Arg Ser lie His Thr Phe Val Leu Asn Asp Thr Val Thr Gly Ala 
115 120 125 

Pro Lys Ala lie Met Ser Ala Asn Leu Leu Ser Ala Tyr Arg Thr Gly 
130 135 140 

Ala Val Pro Gly Val Gly Val Lys His Leu Ala Val Ala Asp Ala Thr 
145 150 155 160 

Thr Leu Ala Val Val Gly Pro Gly Val Met Ala Lys Thr lie Thr Glu 
165 170 175 



Ala Cys lie Ala Glu Arg Pro Gly lie Thr Thr lie Lys lie Lys Gly 
180 185 190 
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Arg Ser Glu Arg Gly lie Asn Ala Phe Ala Thr Trp Ala Leu Glu Lys 
195 200 205 

Phe Pro Glu lie Glu Val Val Ala Val Gly Ser Glu Glu Asp Val Val 
210 215 220 

Lys Asp Ala Asp lie Val lie Ala Ala Thr Thr Thr Asp Ala Ala Gly 
225 230 235 240 

Ser Ser Ala Phe Pro Tyr Phe Lys Lys Glu Trp Leu Lys Pro Gly Ala 
245 250 255 

Leu Leu Leu Leu Pro Ala Ala Gly Arg Phe Asp Asp Ala Tyr Leu Leu 
260 265 270 

Asp Asp Ala Arg Leu Val Val Asp Tyr Met Gly Leu Tyr Glu Ala Trp 
275 280 285 

Ala Glu Glu Tyr Gly Pro Gin Ala Tyr Gin Leu Leu Gly lie Pro Gly 
290 295 300 

Thr His Trp Tyr Asp Leu Ala Leu Gin Gly Lys Leu Asp Leu Ala Lys 
305 310 315 320 

lie Ser Gin lie Gly Asp lie Cys Ser Gly Lys Leu Pro Gly Arg Thr 
325 330 335 

Asn Asp Glu Glu lie lie Leu Tyr Ser Val Gly Gly Met Pro Val Glu 
340 345 350 

Asp Val Ala Trp Ala Thr Gin Val Tyr Glu Asn Ala Leu Glu Lys Gly 
355 360 365 

Val Gly Thr Thr Leu Asn Leu Trp Glu Ser Pro Ala Leu Ala 
370 375 380 



<210> 345 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA00219 

<400> 345 

tttgccgtac atgcgcgagc acctcctcaa cagcccgcac caccgaccaa tcacataaga 60 

cacaagcact aaaacagcat taaagaaaga aagctttttc gtg gcc cgt aag aaa 115 

Val Ala Arg Lys Lys 
1 5 

aac acg tec gat caa tec cgc tec caa get gcc aac acg ccc att get 163 
Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala Asn Thr Pro lie Ala 
10 15 20 

ggc acc tat gag ggt gaa tat tec gtc ate gag ttg gag gcc gat tec 211 
Gly Thr Tyr Glu Gly Glu Tyr Ser Val lie Glu Leu Glu Ala Asp Ser 



BGI-121CP 



-497- 



25 30 35 

tac acc acc gat ggc tgg ttg ate age att aat ggc gtg ccc age tct 259 
Tyr Thr Thr Asp Gly Trp Leu lie Ser lie Asn Gly Val Pro Ser Ser 
40 45 50 

cat att gtc ctg ggg caa ccg cag gca ctg gaa ttt gag tac atg egg 3 07 
His lie Val Leu Gly Gin Pro Gin Ala Leu Glu Phe Glu Tyr Met Arg 
55 60 65 

tgg ate get acc ggc get egg gcg ttc ate gat gcg cat cag gat gca 3 55 
Trp lie Ala Thr Gly Ala Arg Ala Phe lie Asp Ala His Gin Asp Ala 
70 75 80 85 

tec aag ctg egg att act cac etc ggc ggc ggt gcg tgc acg atg gee 403 
Ser Lys Leu Arg lie Thr His Leu Gly Gly Gly Ala Cys Thr Met Ala 
90 95 100 

agg tat ttc gcg gat gtt tac ccg cag tea cgc aac act gtc gtg gaa 451 
Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg Asn Thr Val Val Glu 
105 110 115 

ttg gat gca gag ctt gec cgc ctg teg cgt gaa tgg ttc gac att ccg 49 9 
Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu Trp Phe Asp lie Pro 
120 125 130 

cgc gcg cca egg gta aag att cgt gtg gat gat gee cga atg gtg gca 547 
Arg Ala Pro Arg Val Lys lie Arg Val Asp Asp Ala Arg Met Val Ala 
135 140 145 

gaa tct ttc act ccc gca age cgc gat gtg ate ate cgt gac gtt ttt 595 
Glu Ser Phe Thr Pro Ala Ser Arg Asp Val lie lie Arg Asp Val Phe 
150 155 160 165 

gec gga get ate acg ccg cag aac ttc acc acc gtg gag ttc ttt gag 643 
Ala Gly Ala lie Thr Pro Gin Asn Phe Thr Thr Val Glu Phe Phe Glu 
170 175 180 

cac tgt cac cgt ggc ctt get ccc ggc gga ttg tac gtt gee aac tgt 691 
His Cys His Arg Gly Leu Ala Pro Gly Gly Leu Tyr Val Ala Asn Cys 
185 190 195 

ggc gat cat teg gat ctg cgc gga get aaa tct gag etc gcg gga atg 73 9 
Gly Asp His Ser Asp Leu Arg Gly Ala Lys Ser Glu Leu Ala Gly Met 
200 205 210 

atg gag gtg ttc gag cac gtc gcg gtc ate gec gat ccc ccg atg ctt 787 
Met Glu Val Phe Glu His Val Ala Val lie Ala Asp Pro Pro Met Leu 
215 220 225 

aaa ggg cgc cgt tac ggc aac ate att ttg atg ggt tea gac acc gag 83 5 
Lys Gly Arg Arg Tyr Gly Asn lie lie Leu Met Gly Ser Asp Thr Glu 
230 235 240 245 

ttc ttt age tec aac age acg gaa gcg tec gcg att acc cgt gag ctt 883 
Phe Phe Ser Ser Asn Ser Thr Glu Ala Ser Ala lie Thr Arg Glu Leu 
250 255 260 

ctt ggc ggc ggc gtt cca gcg cag tac aag gat gaa tec tgg gtg egg 931 
Leu Gly Gly Gly Val Pro Ala Gin Tyr Lys Asp Glu Ser Trp Val Arg 
265 270 275 
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aaa ttc gee teg gga gec cag gec cgc cac gat ggg gtc tct acc etc 979 
Lys Phe Ala Ser Gly Ala Gin Ala Arg His Asp Gly Val Ser Thr Leu 
280 285 290 

caa atg ccg agt gat act cca caa cac cct gcg gaa acg ccg gag cat 1027 
Gin Met Pro Ser Asp Thr Pro Gin His Pro Ala Glu Thr Pro Glu His 
295 300 305 

tea aac aca cag cca taaaaaattc cgctggcgcg tec 1065 

Ser Asn Thr Gin Pro 

310 



<210> 346 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Val Ala Arg Lys Lys Asn Thr Ser Asp Gin Ser Arg Ser Gin Ala Ala 
15 10 15 

Asn Thr Pro lie Ala Gly Thr Tyr Glu Gly Glu Tyr Ser Val lie Glu 
20 25 30 

Leu Glu Ala Asp Ser Tyr Thr Thr Asp Gly Trp Leu lie Ser lie Asn 
35 40 45 

Gly Val Pro Ser Ser His lie Val Leu Gly Gin Pro Gin Ala Leu Glu 
50 55 60 

Phe Glu Tyr Met Arg Trp lie Ala Thr Gly Ala Arg Ala Phe lie Asp 
65 70 75 80 

Ala His Gin Asp Ala Ser Lys Leu Arg He Thr His Leu Gly Gly Gly 
85 90 95 

Ala Cys Thr Met Ala Arg Tyr Phe Ala Asp Val Tyr Pro Gin Ser Arg 
100 105 110 

Asn Thr Val Val Glu Leu Asp Ala Glu Leu Ala Arg Leu Ser Arg Glu 
115 120 125 

Trp Phe Asp He Pro Arg Ala Pro Arg Val Lys He Arg Val Asp Asp 
130 135 140 

Ala Arg Met Val Ala Glu Ser Phe Thr Pro Ala Ser Arg Asp Val He 
145 150 155 160 

He Arg Asp Val Phe Ala Gly Ala He Thr Pro Gin Asn Phe Thr Thr 
165 170 175 

Val Glu Phe Phe Glu His Cys His Arg Gly Leu Ala Pro Gly Gly Leu 
180 185 190 

Tyr Val Ala Asn Cys Gly Asp His Ser Asp Leu Arg Gly Ala Lys Ser 
195 200 205 



Glu Leu Ala Gly Met Met Glu Val Phe Glu His Val Ala Val He Ala 
210 215 220 
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Asp Pro Pro Met 
225 

Gly Ser Asp Thr 



lie Thr Arg Glu 
260 

Glu Ser Trp Val 
275 

Gly Val Ser Thr 
290 

Glu Thr Pro Glu 
305 



Leu Lys Gly Arg 
230 

Glu Phe Phe Ser 
245 

Leu Leu Gly Gly 



Arg Lys Phe Ala 
280 

Leu Gin Met Pro 
295 

His Ser Asn Thr 
310 



Arg Tyr Gly Asn 
235 

Ser Asn Ser Thr 
250 

Gly Val Pro Ala 
265 

Ser Gly Ala Gin 



Ser Asp Thr Pro 
300 

Gin Pro 



lie lie Leu Met 
240 

Glu Ala Ser Ala 
255 

Gin Tyr Lys Asp 
270 

Ala Arg His Asp 
285 

Gin His Pro Ala 



<210> 347 
<211> 1662 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1639) 

<223> RXA01508 

<400> 347 

ttccgggacg tttccgtgat ctcgtggaag atcccaaact ccgttccggt gccgtcgtgg 60 

ccgccgtcat cttgatcgtg gtgggaaccg taaacgctgc atg tct gat tta gga 115 

Met Ser Asp Leu Gly 

1 5 

ccc ate tgg cgc tgg ctg tta tta gtt tec gtc tec att tgt gcg gca 163 

Pro lie Trp Arg Trp Leu Leu Leu Val Ser Val Ser lie Cys Ala Ala 

10 15 20 

teg ggg ctg gtc tat gag eta gee ctg gta teg ctt tec acc age ttg 211 
Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser Leu Ser Thr Ser Leu 
25 30 35 

aac ggt ggc gga att gta gaa acc tec etc ate gtc gca ggt tat gta 259 
Asn Gly Gly Gly lie Val Glu Thr Ser Leu lie Val Ala Gly Tyr Val 
40 45 50 

get gee ctt gga ctt ggt gca ctg ctg gtc aag ccg ttt etc aac tgg 3 07 
Ala Ala Leu Gly Leu Gly Ala Leu Leu Val Lys Pro Phe Leu Asn Trp 
55 60 65 

cct gcg caa acc ttc etc ggt gtg gaa acc etc ctt gga ctt att ggt 3 55 
Pro Ala Gin Thr Phe Leu Gly Val Glu Thr Leu Leu Gly Leu lie Gly 
70 75 80 85 

ggt tgt tec gcg ctg gtg ctg tat ttc acc ttc gcg acc ate ggc caa 403 
Gly Cys Ser Ala Leu Val Leu Tyr Phe Thr Phe Ala Thr lie Gly Gin 
90 95 100 
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tcc ctg tgg att ctg gtg att gcc acc get gca att ggc ate ctg gtc 451 
Ser Leu Trp lie Leu Val lie Ala Thr Ala Ala lie Gly lie Leu Val 
105 110 115 

ggc get gaa ctt cca ctg ctg atg acc atg ate cag caa ggc cgc etc 499 
Gly Ala Glu Leu Pro Leu Leu Met Thr Met lie Gin Gin Gly Arg Leu 
120 125 130 



gcc gac gcc aaa acc aca gga tct ctg gtt gcc acc ttg aat get get 
Ala Asp Ala Lys Thr Thr Gly Ser Leu Val Ala Thr Leu Asn Ala Ala 
135 140 145 



547 



gat tac ctt ggc gca ctt tta ggt ggc ctg gcc tgg cct ttt gtg ttg 595 
Asp Tyr Leu Gly Ala Leu Leu Gly Gly Leu Ala Trp Pro Phe Val Leu 
150 155 160 165 

ctg ccg tgg ctt ggc atg atg cgc ggt gcc gca gca gcc gga atg ate 643 
Leu Pro Trp Leu Gly Met Met Arg Gly Ala Ala Ala Ala Gly Met lie 
170 175 180 

aac etc gtt gca gca eta ttc gtg ggc tgt gtg ctg ctg cga cat ttg 691 
Asn Leu Val Ala Ala Leu Phe Val Gly Cys Val Leu Leu Arg His Leu 
185 190 195 

ctt ccg cgc acc cac ttc ttc gta tec gtg gtg gcg ctt ctt etc gcg 73 9 
Leu Pro Arg Thr His Phe Phe Val Ser Val Val Ala Leu Leu Leu Ala 
200 205 210 

ate gca gcg eta gcc acc gtg ttg gtg aaa tec gac ggg ate gtt gcc 787 
lie Ala Ala Leu Ala Thr Val Leu Val Lys Ser Asp Gly He Val Ala 
215 220 225 

acc gcc cgc gca cag etc tac cgc gac ccc gtg ate tat tea cac caa 835 
Thr Ala Arg Ala Gin Leu Tyr Arg Asp Pro Val He Tyr Ser His Gin 
230 235 240 245 

tct gac tac caa gac ate gta gtg aca gaa cga ggc aaa gac cga cgc 8 83 
Ser Asp Tyr Gin Asp He Val Val Thr Glu Arg Gly Lys Asp Arg Arg 
250 255 260 

etc tac etc aat ggc ggt ttg cag tat tec act cgt gac cag cat aga 931 
Leu Tyr Leu Asn Gly Gly Leu Gin Tyr Ser Thr Arg Asp Gin His Arg 
265 270 275 

tat aca gaa tea ctg gtg tat cca age ctt aat cca gag gca gaa teg 979 
Tyr Thr Glu Ser Leu Val Tyr Pro Ser Leu Asn Pro Glu Ala Glu Ser 
280 285 290 

gtg tta ate ate ggc ggt ggc gat ggc etc gca gca egg gaa etc etc 1027 
Val Leu He He Gly Gly Gly Asp Gly Leu Ala Ala Arg Glu Leu Leu 
295 300 305 

cga ttc cca tea atg cag ate acc caa gtt gaa tta gac cca gaa gtc 1075 
Arg Phe Pro Ser Met Gin He Thr Gin Val Glu Leu Asp Pro Glu Val 
310 315 320 325 

ate gaa gta gcc aac aca gtg ctg cgc tct gac aat ggg gga gcg atg 1123 
He Glu Val Ala Asn Thr Val Leu Arg Ser Asp Asn Gly Gly Ala Met 
330 335 340 

gaa gat ccc cgc gtc tec ate ate gtt gac gac get ttc acc tgg ctg 1171 
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Glu Asp Pro Arg Val Ser lie lie Val Asp Asp Ala Phe Thr Trp Leu 
345 350 355 

cgc tec ggc gga aat aat ggc gaa act tac gat tec ate ate ate gat 1219 

Arg Ser Gly Gly Asn Asn Gly Glu Thr Tyr Asp Ser lie lie lie Asp 

360 365 370 

ctt ccc gac cca aac aac gac acc atg gec agg ctg tat tea gaa gag 12 67 

Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg Leu Tyr Ser Glu Glu 
375 380 385 

ttc tac acc ttg gee cga gca cga ctg aac gaa caa ggc cgc atg gtg 1315 

Phe Tyr Thr Leu Ala Arg Ala Arg Leu Asn Glu Gin Gly Arg Met Val 
390 395 400 405 

gtg caa tec tec age gee tac acc act cca gat gtg ttc tgg cga gtt 13 63 

Val Gin Ser Ser Ser Ala Tyr Thr Thr Pro Asp Val Phe Trp Arg Val 
410 415 420 

gga gca acc ttg aaa teg gcg ggc tgt gaa caa gtc ate cca tat cac 1411 

Gly Ala Thr Leu Lys Ser Ala Gly Cys Glu Gin Val lie Pro Tyr His 
425 430 435 

gtg cat gtt ccc aca ttt ggc gac tgg ggc ttc caa ctg tgt ggc cct 1459 

Val His Val Pro Thr Phe Gly Asp Trp Gly Phe Gin Leu Cys Gly Pro 

440 445 450 

gec gac atg gaa tta gag ctt egg gaa gac acc ccg cca ctg act ttc 1507 

Ala Asp Met Glu Leu Glu Leu Arg Glu Asp Thr Pro Pro Leu Thr Phe 
455 460 465 

ctt aat gat gaa gtt ctg gtg get get ggg gtg ttt ggg ttg gat aat 1555 

Leu Asn Asp Glu Val Leu Val Ala Ala Gly Val Phe Gly Leu Asp Asn 
470 475 480 485 

cag cct cgt gaa ttg gaa cct tec acg ctg gat cat ccc cgc gtg gtg 1603 

Gin Pro Arg Glu Leu Glu Pro Ser Thr Leu Asp His Pro Arg Val Val 
490 495 500 

gag gat ctg cgc aag gga tac cgc gaa tea ggc gac tagctgeaac 1649 
Glu Asp Leu Arg Lys Gly Tyr Arg Glu Ser Gly Asp 
505 510 

gatgegctgt gtg 1662 



<210> 348 
<211> 513 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Ser Asp Leu Gly Pro lie Trp Arg Trp Leu Leu Leu Val Ser Val 
15 10 15 

Ser lie Cys Ala Ala Ser Gly Leu Val Tyr Glu Leu Ala Leu Val Ser 

20- 25 30 



Leu Ser Thr Ser Leu Asn Gly Gly Gly lie Val Glu Thr Ser Leu He 
35 40 45 
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Val Ala Gly Tyr 
50 

Pro Phe Leu Asn 
65 

Leu Gly Leu lie 



Ala Thr lie Gly 
100 

lie Gly He Leu 
115 

Gin Gin Gly Arg 
130 

Thr Leu Asn Ala 
145 

Trp Pro Phe Val 



Ala Ala Gly Met 
180 

Leu Leu Arg His 
195 

Ala Leu Leu Leu 
210 

Asp Gly He Val 
225 

He Tyr Ser His 



Gly Lys Asp Arg 
260 

Arg Asp Gin His 
275 

Pro Glu Ala Glu 
290 

Ala Arg Glu Leu 
305 

Leu Asp Pro Glu 



Asn Gly Gly Ala 
340 

Ala Phe Thr Trp 
355 



Val Ala Ala Leu 
55 

Trp Pro Ala Gin 
70 

Gly Gly Cys Ser 
85 

Gin Ser Leu Trp 



Val Gly Ala Glu 
120 

Leu Ala Asp Ala 
135 

Ala Asp Tyr Leu 
150 

Leu Leu Pro Trp 
165 

He Asn Leu Val 



Leu Leu Pro Arg 
200 

Ala He Ala Ala 
215 

Ala Thr Ala Arg 
230 

Gin Ser Asp Tyr 
245 

Arg Leu Tyr Leu 



Arg Tyr Thr Glu 
280 

Ser Val Leu He 
295 

Leu Arg Phe Pro 
310 

Val He Glu Val 
325 

Met Glu Asp Pro 



Leu Arg Ser Gly 
360 



Gly Leu Gly Ala 
60 

Thr Phe Leu Gly 
75 

Ala Leu Val Leu 
90 

He Leu Val He 
105 

Leu Pro Leu Leu 



Lys Thr Thr Gly 
140 

Gly Ala Leu Leu 
155 

Leu Gly Met Met 
170 

Ala Ala Leu Phe 
185 

Thr His Phe Phe 



Leu Ala Thr Val 
220 

Ala Gin Leu Tyr 
235 

Gin Asp He Val 
250 

Asn Gly Gly Leu 
265 

Ser Leu Val Tyr 



He Gly Gly Gly 
300 

Ser Met Gin He 
315 

Ala Asn Thr Val 
330 

Arg Val Ser He 
345 

Gly Asn Asn Gly 



Leu Leu Val Lys 



Val Glu Thr Leu 
80 

Tyr Phe Thr Phe 
95 

Ala Thr Ala Ala 

110 

Met Thr Met He 
125 

Ser Leu Val Ala 



Gly Gly Leu Ala 
160 

Arg Gly Ala Ala 
175 

Val Gly Cys Val 
190 

Val Ser Val Val 
205 

Leu Val Lys Ser 



Arg Asp Pro Val 
240 

Val Thr Glu Arg 
255 

Gin Tyr Ser Thr 
270 

Pro Ser Leu Asn 
285 

Asp Gly Leu Ala 



Thr Gin Val Glu 
320 

Leu Arg Ser Asp 
335 

He Val Asp Asp 
350 

Glu Thr Tyr Asp 
365 



Ser He He He Asp Leu Pro Asp Pro Asn Asn Asp Thr Met Ala Arg 
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370 

Leu Tyr Ser Glu 
385 

Gin Gly Arg Met 



Val Phe Trp Arg 
420 

Val lie Pro Tyr 
435 

Gin Leu Cys Gly 
450 

Pro Pro Leu Thr 
465 

Phe Gly Leu Asp 



His Pro Arg Val 
500 

Asp 



375 

Glu Phe Tyr Thr 
390 

Val Val Gin Ser 
405 

Val Gly Ala Thr 



His Val His Val 
440 

Pro Ala Asp Met 
455 

Phe Leu Asn Asp 
470 

Asn Gin Pro Arg 
485 

Val Glu Asp Leu 



380 

Leu Ala Arg Ala 
395 

Ser Ser Ala Tyr 
410 

Leu Lys Ser Ala 
425 

Pro Thr Phe Gly 



Glu Leu Glu Leu 
460 

Glu Val Leu Val 
475 

Glu Leu Glu Pro 
490 

Arg Lys Gly Tyr 
505 



Arg Leu Asn Glu 
400 

Thr Thr Pro Asp 
415 

Gly Cys Glu Gin 
430 

Asp Trp Gly Phe 
445 

Arg Glu Asp Thr 



Ala Ala Gly Val 
480 

Ser Thr Leu Asp 
495 

Arg Glu Ser Gly 
510 



<210> 349 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXA01757 

<400> 349 

cgcttattga acggatgcct ctcgatcaag ccaacgaggc tattgcacgt atttcagctg 60 

gtaaaccacg tttccgtatt gtcttggagc cgaattcata atg cca aca gca age 115 

Met Pro Thr Ala Ser 
1 5 

cca att tat gat gtc gtt gtc gtc gga gec ggc att tct ggc etc ate 163 
Pro He Tyr Asp Val Val Val Val Gly Ala Gly He Ser Gly Leu He 
10 15 20 

gec acg caa ctg ttg gac cgc gca ggt eta aac ate aaa tgc ttc gaa 211 
Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn He Lys Cys Phe Glu 
25 30 35 

gec tgc tea aga gtt ggc ggc cga gca gtg tct gtc caa cag tec gat 259 
Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser Val Gin Gin Ser Asp 
40 45 50 



ttg ttc ctg gac etc ggc gca aca tgg ttc tgg etc aac gaa cca ctt 
Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp Leu Asn Glu Pro Leu 



307 
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55 60 65 

gtg cag caa etc gtc aat aat etc ggc etc ggc aca ttc cct cag gec 3 55 

Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly Thr Phe Pro Gin Ala 

70 75 80 85 

ate gag ggt gat gcg ctt ttt gag acg ctt gtc gac gec ccg age cgc 403 

lie Glu Gly Asp Ala Leu Phe Glu Thr Leu Val Asp Ala Pro Ser Arg 

90 95 100 

ctg egg ggt aac ccc ata gac get get tea ggc agg ttc caa gca ggg 451 

Leu Arg Gly Asn Pro lie Asp Ala Ala Ser Gly Arg Phe Gin Ala Gly 

105 110 115 

gee tec teg ctt gcg etc ggg ctt gca gec cag etc aag cca gga gtt 499 

Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin Leu Lys Pro Gly Val 

120 125 130 

tta gaa etc ggg gac ccc gtc cat tct etc agt gag gaa gat ggg gaa 547 

Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser Glu Glu Asp Gly Glu 
135 140 145 

ate gtt gtg aag tct tec aaa cag att gtg agg gca aag cac gtc ate 595 

lie Val Val Lys Ser Ser Lys Gin lie Val Arg Ala Lys His Val lie 

150 155 160 165 

att gcg gtt cca ccg gca etc get gee gag ttg att ggt ttc acc eta 643 

lie Ala Val Pro Pro Ala Leu Ala Ala Glu Leu lie Gly Phe Thr Leu 

170 175 180 

gat tta cca get gac gtg cga aaa gca gcg cat cca caa cat ata get 691 

Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His Pro Gin His lie Ala 

185 190 195 

gtg atg aat tgg gca aag gag aaa tac acc tta ccc aca caa gec gca 73 9 

Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu Pro Thr Gin Ala Ala 

200 205 210 

teg get ggg ggt ttt ggg cat gag ctg ttc caa caa cca etc gga cat 7 87 

Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin Gin Pro Leu Gly His 
215 220 225 

ggg cga att cat tgg gca tea acg gaa gtt gec act gag ttt ggt gga 83 5 

Gly Arg He His Trp Ala Ser Thr Glu Val Ala Thr Glu Phe Gly Gly 

230 235 240 245 

cac ctt gaa ggc gca gtt cgt gca gga att cag get gcg ctt caa aca 8 83 

His Leu Glu Gly Ala Val Arg Ala Gly He Gin Ala Ala Leu Gin Thr 

250 255 260 

gga ttt aat eta aaa tct taaacctcgt attttccctg ata 92 4 
Gly Phe Asn Leu Lys Ser 
265 



<210> 350 
<211> 267 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 350 
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Met Pro Thr Ala Ser Pro lie Tyr Asp Val Val Val Val Gly Ala Gly 
15 10 15 

lie Ser Gly Leu lie Ala Thr Gin Leu Leu Asp Arg Ala Gly Leu Asn 
20 25 30 

lie Lys Cys Phe Glu Ala Cys Ser Arg Val Gly Gly Arg Ala Val Ser 
35 40 45 

Val Gin Gin Ser Asp Leu Phe Leu Asp Leu Gly Ala Thr Trp Phe Trp 
50 55 60 

Leu Asn Glu Pro Leu Val Gin Gin Leu Val Asn Asn Leu Gly Leu Gly 
65 70 75 80 

Thr Phe Pro Gin Ala lie Glu Gly Asp Ala Leu Phe Glu Thr Leu Val 
85 90 95 

Asp Ala Pro Ser Arg Leu Arg Gly Asn Pro lie Asp Ala Ala Ser Gly 
100 105 110 

Arg Phe Gin Ala Gly Ala Ser Ser Leu Ala Leu Gly Leu Ala Ala Gin 
115 120 125 

Leu Lys Pro Gly Val Leu Glu Leu Gly Asp Pro Val His Ser Leu Ser 
130 135 140 

Glu Glu Asp Gly Glu lie Val Val Lys Ser Ser Lys Gin lie Val Arg 
145 150 155 160 

Ala Lys His Val He He Ala Val Pro Pro Ala Leu Ala Ala Glu Leu 
165 170 175 

He Gly Phe Thr Leu Asp Leu Pro Ala Asp Val Arg Lys Ala Ala His 
180 185 190 

Pro Gin His He Ala Val Met Asn Trp Ala Lys Glu Lys Tyr Thr Leu 
195 200 205 

Pro Thr Gin Ala Ala Ser Ala Gly Gly Phe Gly His Glu Leu Phe Gin 
210 215 220 

Gin Pro Leu Gly His Gly Arg He His Trp Ala Ser Thr Glu Val Ala 
225 230 235 240 

Thr Glu Phe Gly Gly His Leu Glu Gly Ala Val Arg Ala Gly He Gin 
245 250 255 

Ala Ala Leu Gin Thr Gly Phe Asn Leu Lys Ser 
260 265 



<210> 351 
<211> 636 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXA02159 
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<400> 351 

tgatggacca gcgtccaaag ttttcgatga agcagaaaac cgcctccacg ctcagaaagc 6 0 

actgctggtg tggctgctgg ccaaccagcc gaggtaagac atg tec ctt ggc tea 115 

Met Ser Leu Gly Ser 
1 5 

acc ccg tea aca ccg gaa aac tta aat ccc gtg act cgc act gca cgc 163 
Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val Thr Arg Thr Ala Arg 
10 15 20 

caa get etc att ttg cag att ttg gac aaa caa aaa gtc acc age cag 211 
Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin Lys Val Thr Ser Gin 
25 30 35 

gta caa ctg tct gaa ttg ctg ctg gat gaa ggc ate gat ate acc cag 2 59 
Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly lie Asp lie Thr Gin 
40 45 50 

gee acc ttg tec cga gat etc gat gaa etc ggt gca cgc aag gtt cgc 3 07 
Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly Ala Arg Lys Val Arg 
55 60 65 

ccc gat ggg gga cgc gee tac tac gcg gtc ggc cca gta gat age ate 3 55 
Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly Pro Val Asp Ser lie 
70 75 80 85 

gee cgc gaa gat etc egg ggt ccg teg gag aag ctg cgc cgc atg ctt 403 
Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys Leu Arg Arg Met Leu 
90 95 100 

gat gaa ctg ctg gtt tct aca gat cat tec ggc aac ate gcg atg ctg 451 
Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly Asn lie Ala Met Leu 
105 110 115 

cgc acc ccg ccg gga get gee cag tac ctg gca agt ttc ate gat agg 499 
Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala Ser Phe lie Asp Arg 
120 125 130 

gtg ggg ctg aaa gaa gtc gtt ggc acc ate get ggt gat gac acc gtt 547 
Val Gly Leu Lys Glu Val Val Gly Thr lie Ala Gly Asp Asp Thr Val 
135 140 145 

ttc gtt etc gec cgt gat ccg etc aca ggt aaa gaa eta ggt gaa tta 595 
Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys Glu Leu Gly Glu Leu 
150 155 160 165 

etc age ggg cgc acc act taaagcgccc ctagttcaag get 63 6 

Leu Ser Gly Arg Thr Thr 
170 



<210> 352 
<211> 171 
<212> PRT 

<213> Corynebac terium glutamicum 



<400> 352 

Met Ser Leu Gly Ser Thr Pro Ser Thr Pro Glu Asn Leu Asn Pro Val 
15 10 15 
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Thr Arg Thr Ala Arg Gin Ala Leu lie Leu Gin lie Leu Asp Lys Gin 
20 25 30 

Lys Val Thr Ser Gin Val Gin Leu Ser Glu Leu Leu Leu Asp Glu Gly 
35 40 45 

lie Asp lie Thr Gin Ala Thr Leu Ser Arg Asp Leu Asp Glu Leu Gly 
50 55 60 

Ala Arg Lys Val Arg Pro Asp Gly Gly Arg Ala Tyr Tyr Ala Val Gly 
65 70 75 80 

Pro Val Asp Ser lie Ala Arg Glu Asp Leu Arg Gly Pro Ser Glu Lys 
85 90 95 

Leu Arg Arg Met Leu Asp Glu Leu Leu Val Ser Thr Asp His Ser Gly 
100 105 110 

Asn lie Ala Met Leu Arg Thr Pro Pro Gly Ala Ala Gin Tyr Leu Ala 
115 120 125 

Ser Phe lie Asp Arg Val Gly Leu Lys Glu Val Val Gly Thr lie Ala 
130 135 140 

Gly Asp Asp Thr Val Phe Val Leu Ala Arg Asp Pro Leu Thr Gly Lys 
145 150 155 160 

Glu Leu Gly Glu Leu Leu Ser Gly Arg Thr Thr 
165 170 



<210> 353 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXN02154 

<400> 353 

cccagaacct cggcgaagtc agcgacaagc cagtcaaggt gagcttcacc ccagtgcttg 60 

caccgttacc tcgcgaattc tcaccactgc aaccgcacct ttg aaa gaa ggc gtt 115 

Leu Lys Glu Gly Val 
1 5 

acc gca gaa cag get cgc gca gta tat gaa gag ttc tat gca cag gaa 163 
Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu Phe Tyr Ala Gin Glu 
10 15 20 

acc ttc gtg cat gtt ctt cca gaa ggt gca cag cca caa acc caa gca 211 
Thr Phe Val His Val Leu Pro Glu Gly Ala Gin Pro Gin Thr Gin Ala 
25 30 35 

gtt ctt ggc tec aac atg tgc cac gtg cag gta gaa att gat gag gaa 259 
Val Leu Gly Ser Asn Met Cys His Val Gin Val Glu lie Asp Glu Glu 
40 45 50 
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gca ggc aaa gtc ctt gtt acc tec gca ate gat aac etc acc aag gga 3 07 
Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp Asn Leu Thr Lys Gly 
55 60 65 

act gec ggc gec get gtt cag tgc atg aac tta age gtt ggt ttt gat 3 55 
Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu Ser Val Gly Phe Asp 
70 75 80 85 

gag gca gca ggc ctg cca cag gtc ggc gtc gca cct taaagtagcg 401 
Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala Pro 
90 95 

ecttaaageg gcg 414 



<210> 354 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Leu Lys Glu Gly Val Thr Ala Glu Gin Ala Arg Ala Val Tyr Glu Glu 
15 10 15 

Phe Tyr Ala Gin Glu Thr Phe Val His Val Leu Pro Glu Gly Ala Gin 
20 25 30 

Pro Gin Thr Gin Ala Val Leu Gly Ser Asn Met Cys His Val Gin Val 
35 40 45 

Glu lie Asp Glu Glu Ala Gly Lys Val Leu Val Thr Ser Ala lie Asp 
50 55 60 

Asn Leu Thr Lys Gly Thr Ala Gly Ala Ala Val Gin Cys Met Asn Leu 
65 70 75 80 

Ser Val Gly Phe Asp Glu Ala Ala Gly Leu Pro Gin Val Gly Val Ala 
85 90 95 

Pro 



<210> 355 
<211> 1302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1279) 

<223> RXS00147 

<400> 355 

attgeatata atgcaatgaa ttgaataaac tacattcagg gttatcaacc agecaattte 60 

ttttaaaaag gcagacacac gaaaggegae aacagtcacc gtg agt aaa gac acc 115 

Val Ser Lys Asp Thr 
1 5 



acc acc tac cag gga gtc acc gag ate gga tec gtt ccg gca tac ctg 163 
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Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser Val Pro Ala Tyr Leu 
10 15 20 

gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 211 
Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 
25 30 35 

ggc acc acc ctt ggt gag gca gtg ttc act acc gec atg acc ggt tac 259 
Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 
40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 3 07 
Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin lie Val Val Ala 
55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 3 55 
Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 
70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 
Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu Val He Arg Asp Leu 
90 95 100 

gca gca cgt gtg tec aac tgg cgc gee acc acc tec ttg cag cag gaa 451 
Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 
105 110 115 

atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac acc cgc gca 499 
Met Ala Gly Gin Gly He Val Gly He Gly Gly He Asp Thr Arg Ala 
120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 547 
Leu Val Arg His Leu Arg Asn Glu Gly Ser He Ala Ala Gly He Phe 
135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 59 5 
Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu He Val 
150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 643 
Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 
170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 691 
Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly Glu Glu Arg His Thr 
185 190 195 

gtc gtg gec tac gac ctg ggc att aag caa aac acc cca cgt cgt ttc 739 
Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn Thr Pro Arg Arg Phe 
200 205 210 

tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 
Ser Ala Arg Gly Val Arg Thr Val He Val Pro Ala Glu Thr Pro Phe 
215 220 225 

gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 83 5 
Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val Phe He Ser Asn Gly 
230 235 240 245 



cct ggc gat cct gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 8 83 
Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp He Val Arg Glu 
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250 255 260 

gtt ctt gaa gcc gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 
Val Leu Glu Ala Asp lie Pro Phe Phe Gly lie Cys Phe Gly Asn Gin 
265 270 275 

att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 
lie Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 1027 
His Arg Gly lie Asn Val Pro Val Lys Asn His lie Thr Gly Lys lie 
295 300 305 

gac ate acc gcc cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 1075 
Asp lie Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 

cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac acc tgc 1123 
Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala lie Val Thr His Thr Cys 
330 335 340 

etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 1171 
Leu Asn Asp Gly Val Val Glu Gly lie Ala Leu Lys Ser Gly Arg Ala 
345 350 355 

tac tec gtt cag tac cac cca gag gcc get gcc ggc cca aat gat gca 1219 
Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 

age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 12 67 
Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 

aag aaa ggc gca taaataacat gecaaagegt tea 13 02 

Lys Lys Gly Ala 

390 



<210> 356 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu lie Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 
20 25 30 

Gly Phe Gly Ala He Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 

Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin He Val Val Ala Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn 
65 70 75 80 



Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu 
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85 90 95 

Val lie Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 
100 105 110 

Ser Leu Gin Gin Glu Met Ala Gly Gin Gly lie Val Gly lie Gly Gly 
115 120 125 

lie Asp Thr Arg Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser lie 
130 135 140 

Ala Ala Gly lie Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu lie Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 
165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val lie Glu Ala Glu Gly 
180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val He Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp lie Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe He Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 
245 250 255 

Asp He Val Arg Glu Val Leu Glu Ala Asp He Pro Phe Phe Gly He 
260 265 270 

Cys Phe Gly Asn Gin He Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

Lys Leu Lys Phe Gly His Arg Gly He Asn Val Pro Val Lys Asn His 
290 295 300 

He Thr Gly Lys He Asp He Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He 
325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly He Ala Leu 
340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 

Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 

Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 357 
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<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXS00905 

<400> 357 

cgctgcccct ctatgctgct cctagttacc cctgcacaaa tagcggtttt tctcacgcat 6 0 

tctgcatcga gtcgggtcga cgtatataag gtggaaaggc atg acc caa ttc gaa 115 

Met Thr Gin Phe Glu 
1 5 

aac gcg caa gta ctt aaa gag aac ate gaa aac caa cgc gag cag ate 163 
Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn Gin Arg Glu Gin lie 
10 15 20 

ttt acc cag ttg aaa gaa att gtg tct ttc aac tec gtg cac age gat 211 
Phe Thr Gin Leu Lys Glu lie Val Ser Phe Asn Ser Val His Ser Asp 
25 30 „ 35 

cca aac eta ctg gag gac tac gec ggc gcg aaa gaa tgg gta aaa gaa 259 
Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys Glu Trp Val Lys Glu 
40 45 50 

aca ctg acc aac gca ggt etc acc gtc age gaa ttc get gec gaa gat 3 07 
Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu Phe Ala Ala Glu Asp 
55 60 65 

gga acc acc aac ttc ate ggc acc cgc aag ggc tec gaa ggt gca cca 3 55 
Gly Thr Thr Asn Phe lie Gly Thr Arg Lys Gly Ser Glu Gly Ala Pro 
70 75 80 85 

aag gta ctg ctg tac age cac ttc gac gtt gtc cca tec ggc cct ttg 403 
Lys Val Leu Leu Tyr Ser His Phe Asp Val Val Pro Ser Gly Pro Leu 
90 95 100 

gat etc tgg gac acc aat cct ttt gaa etc acc gag cgc gac get ggc 451 
Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr Glu Arg Asp Ala Gly 
105 110 115 

cac ggc acc cgc tgg tac ggc cgc ggc gee get gac tgc aag ggc aac 499 
His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala Asp Cys Lys Gly Asn 
120 125 130 

ctg gtc atg cac etc gca gca ctg cgc gec gtc gaa gec age ggc gac 547 
Leu Val Met His Leu Ala Ala Leu Arg Ala Val Glu Ala Ser Gly Asp 
135 140 145 

acc aca etc aac etc acc tac gtg gtc gag ggc tec gag gaa atg gga 595 
Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly Ser Glu Glu Met Gly 
150 155 160 165 

ggc gga gcg etc age gcg etc ate aag gac aag cct gag ctt ttc gac 643 
Gly Gly Ala Leu Ser Ala Leu lie Lys Asp Lys Pro Glu Leu Phe Asp 
170 175 180 



gca gat gtc ate ttg att gca gac age gga aac get tec gtg ggc acc 



691 
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Ala Asp Val lie Leu lie Ala Asp Ser Gly Asn Ala Ser Val Gly Thr 
185 190 195 

cca acc ttg acc act acc ctg cgc ggt ggc gga cag gtc acc gtc acc 73 9 
Pro Thr Leu Thr Thr Thr Leu Arg Gly Gly Gly Gin Val Thr Val Thr 
200 205 210 

gtg gac acc ctt gaa ggc get gtt cac tec ggc cag aac ggt ggc get 7 87 
Val Asp Thr Leu Glu Gly Ala Val His Ser Gly Gin Asn Gly Gly Ala 
215 220 225 

gec cca gat get gtt get get etc gtg cgc gtt ctg gat act ttg cgc 83 5 
Ala Pro Asp Ala Val Ala Ala Leu Val Arg Val Leu Asp Thr Leu Arg 
230 235 240 245 

gat gaa cac gga cgc acc gtt ate gac ggc tgt caa cac cac cgc aaa 883 
Asp Glu His Gly Arg Thr Val lie Asp Gly Cys Gin His His Arg Lys 
250 255 260 

ctg gaa ggg cga gec tta tgatccagag actttccgca gcg 924 
Leu Glu Gly Arg Ala Leu 
265 



<210> 358 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Thr Gin Phe Glu Asn Ala Gin Val Leu Lys Glu Asn lie Glu Asn 
15 10 15 

Gin Arg Glu Gin lie Phe Thr Gin Leu Lys Glu He Val Ser Phe Asn 
20 25 30 

Ser Val His Ser Asp Pro Asn Leu Leu Glu Asp Tyr Ala Gly Ala Lys 
35 40 45 

Glu Trp Val Lys Glu Thr Leu Thr Asn Ala Gly Leu Thr Val Ser Glu 
50 55 60 

Phe Ala Ala Glu Asp Gly Thr Thr Asn Phe He Gly Thr Arg Lys Gly 
65 70 75 80 

Ser Glu Gly Ala Pro Lys Val Leu Leu Tyr Ser His Phe Asp Val Val 
85 90 95 

Pro Ser Gly Pro Leu Asp Leu Trp Asp Thr Asn Pro Phe Glu Leu Thr 
100 105 110 

Glu Arg Asp Ala Gly His Gly Thr Arg Trp Tyr Gly Arg Gly Ala Ala 
115 120 125 

Asp Cys Lys Gly Asn Leu Val Met His Leu Ala Ala Leu Arg Ala Val 
130 135 140 

Glu Ala Ser Gly Asp Thr Thr Leu Asn Leu Thr Tyr Val Val Glu Gly 
145 150 155 160 



Ser Glu Glu Met Gly Gly Gly Ala Leu Ser Ala Leu He Lys Asp Lys 
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165 

Pro Glu Leu Phe Asp 
180 

Ala Ser Val Gly Thr 
195 

Gin Val Thr Val Thr 
210 

Gin Asn Gly Gly Ala 
225 

Leu Asp Thr Leu Arg 
245 

Gin His His Arg Lys 
260 



170 

Ala Asp Val lie Leu 
185 

Pro Thr Leu Thr Thr 
200 

Val Asp Thr Leu Glu 
215 

Ala Pro Asp Ala Val 
230 

Asp Glu His Gly Arg 
250 

Leu Glu Gly Arg Ala 
265 



175 

lie Ala Asp Ser Gly Asn 
190 

Thr Leu Arg Gly Gly Gly 
205 

Gly Ala Val His Ser Gly 
220 

Ala Ala Leu Val Arg Val 
235 240 

Thr Val He Asp Gly Cys 
255 

Leu 



<210> 359 
<211> 627 
<212> DNA 

<213> Co rynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> RXS00906 

<400> 359 

accgtggaca cccttgaagg cgctgttcac tccggccaga acggtggcgc tgccccagat 60 



gctgttgctg ctctcgtgcg cgttctggat actttgcgcg atg aac acg gac gca 

Met Asn Thr Asp Ala 
1 5 



115 



ccg tta teg acg get gtc aac acc acc gca aac tgg aag ggc gag cct 
Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn Trp Lys Gly Glu Pro 
10 15 20 



163 



tat gat cca gag act ttc cgc age gat gec ggc ate etc gac ggt gta 
Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly He Leu Asp Gly Val 
25 30 35 



211 



gac ate atg ggc gac ggc gac aac cca gca age atg ctg tgg tec agg 
Asp He Met Gly Asp Gly Asp Asn Pro Ala Ser Met Leu Trp Ser Arg 
40 45 50 



259 



cct gca ate tec ate acc gga ttc act tec acc cca gtg gca gaa gca 
Pro Ala He Ser He Thr Gly Phe Thr Ser Thr Pro Val Ala Glu Ala 
55 60 65 



307 



etc aac gca gtg ccc gca acg gcg tec gee aag eta aac ctt cgc gtg 
Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys Leu Asn Leu Arg Val 
70 75 80 85 



355 



cca gca ggc ctg gaa gca aac gat gtg gec gag aag ctg aag cag cac 
Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu Lys Leu Lys Gin His 
90 95 100 



403 
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ctg ate aat cac aca cct tgg ggc gca aag ate acg gtg gag ate gat 451 
Leu He Asn His Thr Pro Trp Gly Ala Lys lie Thr Val Glu He Asp 
105 110 115 

gac att aac caa ccg ttc tec acc gat att ace ggc cct gca atg tec 49 9 
Asp He Asn Gin Pro Phe Ser Thr Asp He Thr Gly Pro Ala Met Ser 
120 125 130 

acc ctg gcg tec tgc ctg age get gcg tac gag ggc aag gat ctt gtc 547 
Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu Gly Lys Asp Leu Val 
135 140 145 

acc gaa ggc age ggc gga tec att cca ctg tgt acc gaa ctg att gag 595 
Thr Glu Gly Ser Gly Gly Ser He Pro Leu Cys Thr Glu Leu He Glu 
150 155 160 165 

gtc aac cca taagcagaat tggcactcta egg 62 7 

Val Asn Pro 



<210> 360 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Asn Thr Asp Ala Pro Leu Ser Thr Ala Val Asn Thr Thr Ala Asn 
15 10 15 

Trp Lys Gly Glu Pro Tyr Asp Pro Glu Thr Phe Arg Ser Asp Ala Gly 
20 25 30 

He Leu Asp Gly Val Asp He Met Gly Asp Gly Asp Asn Pro Ala Ser 
35 40 45 

Met Leu Trp Ser Arg Pro Ala He Ser He Thr Gly Phe Thr Ser Thr 
50 55 60 

Pro Val Ala Glu Ala Leu Asn Ala Val Pro Ala Thr Ala Ser Ala Lys 
65 70 75 80 

Leu Asn Leu Arg Val Pro Ala Gly Leu Glu Ala Asn Asp Val Ala Glu 
85 90 95 

Lys Leu Lys Gin His Leu He Asn His Thr Pro Trp Gly Ala Lys He 
100 105 110 

Thr Val Glu He Asp Asp He Asn Gin Pro Phe Ser Thr Asp He Thr 
115 120 125 

Gly Pro Ala Met Ser Thr Leu Ala Ser Cys Leu Ser Ala Ala Tyr Glu 
130 135 140 

Gly Lys Asp Leu Val Thr Glu Gly Ser Gly Gly Ser He Pro Leu Cys 
145 150 155 160 



Thr Glu Leu He Glu Val Asn Pro 
165 
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<210> 361 
<211> 246 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> RXS00907 

<400> 361 

cctgagcgct gcgtacgagg gcaaggatct tgtcaccgaa ggcagcggcg gatccattcc 60 

actgtgtacc gaactgattg aggtcaaccc ataagcagaa ttg gca etc tac ggt 115 

Leu Ala Leu Tyr Gly 
1 5 

gtg gaa gaa ccc etc acc gtt ate cac tec get aat gaa tct gtt gac 163 

Val Glu Glu Pro Leu Thr Val He His Ser Ala Asn Glu Ser Val Asp 
10 15 20 

ccc aat gag att cgc gat ate gec acc gca gaa gca ttg ttc ctg etc 211 
Pro Asn Glu He Arg Asp lie Ala Thr Ala Glu Ala Leu Phe Leu Leu 
25 30 35 

aac tac acc aag tagacccaaa ageaggegtt aac 2 46 

Asn Tyr Thr Lys 
40 



<210> 362 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Leu Ala Leu Tyr Gly Val Glu Glu Pro Leu Thr Val He His Ser Ala 
15 10 15 

Asn Glu Ser Val Asp Pro Asn Glu He Arg Asp He Ala Thr Ala Glu 
20 25 30 

Ala Leu Phe Leu Leu Asn Tyr Thr Lys 
35 40 



<210> 363 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXS02001 

<400> 363 

gcggtttcgt catggataag gactgtgttc gggaccattg egatactegt gtcaaaaggc 60 



gatagtccag catagaccgt gctttatcga aggtgaaccc atg ccc gtt ate aat 115 
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Met Pro Val lie Asn 
1 5 

agt ate gec agt ttt tec gac gag atg acc cgc tgg egg cgt cac ctg 163 
Ser lie Ala Ser Phe Ser Asp Glu Met Thr Arg Trp Arg Arg His Leu 
10 15 20 

cat caa aac ccc gaa ate age ttt gat tgt gtg gaa act gcg gee ttc 211 
His Gin Asn Pro Glu lie Ser Phe Asp Cys Val Glu Thr Ala Ala Phe 
25 30 35 

gtg gee gag cag ctg cgc age ttc ggg gtg gat gaa att cac acc ggc 259 
Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp Glu lie His Thr Gly 
40 45 50 

ate gcg aaa acc ggt ate ate gee ctg att cac ggg cgc gag get ggc 3 07 
He Ala Lys Thr Gly He He Ala Leu He His Gly Arg Glu Ala Gly 
55 60 65 

ccc gtc gtc ggc ctg cgc gec gat atg gac gcg ctg ccg ctg acc gag 355 
Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala Leu Pro Leu Thr Glu 
70 75 80 85 

att acc ggc gtc gac tat gec teg acc acc ccc gga aaa atg cac gee 403 
He Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro Gly Lys Met His Ala 
90 95 100 

tgc ggc cac gac ggc cac acg acc atg ctg ctg ggc gec gec aaa tat 451 
Cys Gly His Asp Gly His Thr Thr Met Leu Leu Gly Ala Ala Lys Tyr 
105 110 115 

ctg gee gag acg cgc aat ttc gca ggt acc gtc gcg ctg ate ttc cag 499 
Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val Ala Leu He Phe Gin 
120 125 130 

cct gcg gaa gaa aac ggc ggc ggc gcg ggc gtt atg gtc gat gaa ggc 547 
Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val Met Val Asp Glu Gly 
135 140 145 

gtc etc gac cgc ttt gec ate gec gaa gtc tac gec ctg cac aac cag 595 
Val Leu Asp Arg Phe Ala He Ala Glu Val Tyr Ala Leu His Asn Gin 
150 155 160 165 

ccc ggc ctg ccg ctt ggc cat ttt atg acg aca gec ggc ccg ate atg 643 
Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr Ala Gly Pro He Met 
170 175 180 

gec get gtc gac acg ttc gac ate aac att acc gga cgc ggc ggc cac 691 
Ala Ala Val Asp Thr Phe Asp He Asn He Thr Gly Arg Gly Gly His 
185 190 195 

ggt gee aaa ccg cac caa acc cgc gac ccc ate gtc gca gec gtc gga 73 9 
Gly Ala Lys Pro His Gin Thr Arg Asp Pro He Val Ala Ala Val Gly 
200 205 210 

att gtc caa gcg ttt caa acg ata gtc age egg aat cac aat ccg gtc 787 
He Val Gin Ala Phe Gin Thr He Val Ser Arg Asn His Asn Pro Val 
215 220 225 



gag gac ctt gtc gtg teg gtc acg caa ate cac acc ggc age gec gat 83 5 
Glu Asp Leu Val Val Ser Val Thr Gin He His Thr Gly Ser Ala Asp 
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230 235 240 245 

aat ate ate ccc gaa acc gec tat ate aac ggc act gtc cgc ace ttc 8 83 
Asn lie lie Pro Glu Thr Ala Tyr lie Asn Gly Thr Val Arg Thr Phe 
250 255 260 

aac aaa gac gtg cag gec atg gtc ate acg egg atg gaa gaa ate gtc 931 
Asn Lys Asp Val Gin Ala Met Val lie Thr Arg Met Glu Glu lie Val 
265 270 275 

gcg ggc caa get gca gee tat ggg gtc gag gcg acg ctg acc tac aac 979 
Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala Thr Leu Thr Tyr Asn 
280 285 290 

cgc aac tat ccc gee acc att aac gac gee gec aaa gee gec ate get 1027 
Arg Asn Tyr Pro Ala Thr lie Asn Asp Ala Ala Lys Ala Ala lie Ala 
295 300 305 

gec gaa gtc gcg ggc gag gtc ggc etc ggg gtc aac ccg aac ggc teg 107 5 
Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val Asn Pro Asn Gly Ser 
310 315 320 325 

cgc ggg atg ggg gec gag gat ttc teg tat ttc etc gaa aag cgc ccg 1123 
Arg Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe Leu Glu Lys Arg Pro 
330 335 340 

ggt gec tac ctg ttc gtc ggt aat ggc gac age gcg ggc ctt cac aac 1171 
Gly Ala Tyr Leu Phe Val Gly Asn Gly Asp Ser Ala Gly Leu His Asn 
345 350 355 

ccc gec tat aat ttc aac gac gag gec gcg ccc tac ggc gca teg ttc 1219 
Pro Ala Tyr Asn Phe Asn Asp Glu Ala Ala Pro Tyr Gly Ala Ser Phe 
360 365 370 

ttg gec cgc atg gca gaa cgc ccc ttg ccg tta aag ggc tgatccatgg 1268 
Leu Ala Arg Met Ala Glu Arg Pro Leu Pro Leu Lys Gly 
375 380 385 

cgctcgaaga tgc 12 81 



<210> 364 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 364 

Met Pro Val lie Asn Ser lie Ala Ser Phe Ser Asp Glu Met Thr Arg 
15 10 15 

Trp Arg Arg His Leu His Gin Asn Pro Glu lie Ser Phe Asp Cys Val 
20 25 30 

Glu Thr Ala Ala Phe Val Ala Glu Gin Leu Arg Ser Phe Gly Val Asp 
35 40 45 

Glu lie His Thr Gly lie Ala Lys Thr Gly lie lie Ala Leu lie His 
50 55 60 



Gly Arg Glu Ala Gly Pro Val Val Gly Leu Arg Ala Asp Met Asp Ala 
65 70 75 80 
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Leu Pro Leu Thr Glu lie Thr Gly Val Asp Tyr Ala Ser Thr Thr Pro 
85 90 95 

Gly Lys Met His Ala Cys Gly His Asp Gly His Thr Thr Met Leu Leu 
100 105 110 

Gly Ala Ala Lys Tyr Leu Ala Glu Thr Arg Asn Phe Ala Gly Thr Val 
115 120 125 

Ala Leu lie Phe Gin Pro Ala Glu Glu Asn Gly Gly Gly Ala Gly Val 
130 135 140 

Met Val Asp Glu Gly Val Leu Asp Arg Phe Ala lie Ala Glu Val Tyr 
145 150 155 160 

Ala Leu His Asn Gin Pro Gly Leu Pro Leu Gly His Phe Met Thr Thr 
165 170 175 

Ala Gly Pro lie Met Ala Ala Val Asp Thr Phe Asp lie Asn lie Thr 
180 185 190 

Gly Arg Gly Gly His Gly Ala Lys Pro His Gin Thr Arg Asp Pro lie 
195 200 205 

Val Ala Ala Val Gly lie Val Gin Ala Phe Gin Thr lie Val Ser Arg 
210 215 220 

Asn His Asn Pro Val Glu Asp Leu Val Val Ser Val Thr Gin He His 
225 230 235 240 

Thr Gly Ser Ala Asp Asn He He Pro Glu Thr Ala Tyr He Asn Gly 
245 250 255 

Thr Val Arg Thr Phe Asn Lys Asp Val Gin Ala Met Val He Thr Arg 
260 265 270 

Met Glu Glu He Val Ala Gly Gin Ala Ala Ala Tyr Gly Val Glu Ala 
275 280 285 

Thr Leu Thr Tyr Asn Arg Asn Tyr Pro Ala Thr He Asn Asp Ala Ala 
290 295 300 

Lys Ala Ala He Ala Ala Glu Val Ala Gly Glu Val Gly Leu Gly Val 

305 310 315 320 

Asn Pro Asn Gly Ser Arg Gly Met Gly Ala Glu Asp Phe Ser Tyr Phe 



Leu Glu Lys Arg Pro Gly Ala Tyr Leu Phe Val Gly Asn Gly Asp Ser 
340 345 350 

Ala Gly Leu His Asn Pro Ala Tyr Asn Phe Asn Asp Glu Ala Ala Pro 
355 360 365 

Tyr Gly Ala Ser Phe Leu Ala Arg Met Ala Glu Arg Pro Leu Pro Leu 



325 



330 



335 



370 



375 



380 



Lys Gly 
385 
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<210> 365 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXS02101 

<400> 365 

gccatggaat gctccgttga acgcaacagc cttaaataca atcccctcct ataagccaag 60 

agttttagtg tcgctgcgca ggtactctac tatctaatcc atg age cgc att tea 115 

Met Ser Arg lie Ser 
1 5 

gaa ctt eta aac aat cat ggt gtt gat ctg teg tgg caa gag gee gca 163 
Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser Trp Gin Glu Ala Ala 
10 15 20 

tat cag gat ttc cac gaa cat cct gag etc tec ggc ttc gaa tea gag 211 
Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser Gly Phe Glu Ser Glu 
25 30 35 

acc gca gat cgc att cag aaa tac etc gag cgt ttt gat tgt gag gtg 2 59 
Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg Phe Asp Cys Glu Val 
40 45 50 

att cca aat gtt ggc ggt tac ggc att ctg gee gtg ttc cga aat ggg 3 07 
He Pro Asn Val Gly Gly Tyr Gly He Leu Ala Val Phe Arg Asn Gly 
55 60 65 

teg aca gat cct ggt gee cct gtt gcg tta atg cgc gca gat ttc gat 355 
Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met Arg Ala Asp Phe Asp 
70 75 80 85 

ggc ctt ccc gtc aag gaa ate acc gga gtt ccg ttt get tec act cgt 403 
Gly Leu Pro Val Lys Glu He Thr Gly Val Pro Phe Ala Ser Thr Arg 
90 95 100 

atg cgt ccg cat gat ggg gca aat gtc cat gtc atg cac gca tgc ggc 451 
Met Arg Pro His Asp Gly Ala Asn Val His Val Met His Ala Cys Gly 
105 110 115 

cac gat gtc cac gtc acc gcg ctg ctt ggt gcg tgt gee att tta gat 499 
His Asp Val His Val Thr Ala Leu Leu Gly Ala Cys Ala He Leu Asp 
120 125 130 

gag cgt cgc gat gca tgg gaa ggc acg ttc ate gcg ttg ttc cag cca 547 
Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe He Ala Leu Phe Gin Pro 
135 140 145 

teg gag gaa aac tec caa ggc get aac aag atg gtc gec ggc ggt tta 595 
Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met Val Ala Gly Gly Leu 
150 155 160 165 



gtt gat ctg ate cca cgc cct gat gtg tgc ttt ggc cag cat gta gtc 
Val Asp Leu He Pro Arg Pro Asp Val Cys Phe Gly Gin His Val Val 
170 175 180 



643 
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ccc ggt get gca gga acc gtg atg age atg cct ggc ggt get etc get 691 
Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro Gly Gly Ala Leu Ala 
185 190 195 

gec tgc gat tec att gaa ate cgc att cag ggt cgc age gee cat ggt 739 
Ala Cys Asp Ser lie Glu lie Arg lie Gin Gly Arg Ser Ala His Gly 
200 205 210 

tec atg cct cat aat tec ate gat ccc act tat gtt gca gcg atg att 787 
Ser Met Pro His Asn Ser lie Asp Pro Thr Tyr Val Ala Ala Met lie 
215 220 225 

gtc gtg cga etc caa gga ate gtg ggc cgc gag gtt tct cca gag gat 835 
Val Val Arg Leu Gin Gly lie Val Gly Arg Glu Val Ser Pro Glu Asp 
230 235 240 245 

ttc gec gtt att tct gtg ggc acc etc cag teg ggc aac acc aac aac 883 
Phe Ala Val lie Ser Val Gly Thr Leu Gin Ser Gly Asn Thr Asn Asn 
250 255 260 

acc att cca gca agt get cgt ttg gtg ttg aac tgc cgt ttc tac aac 931 
Thr lie Pro Ala Ser Ala Arg Leu Val Leu Asn Cys Arg Phe Tyr Asn 
265 270 275 

gac aaa gtc aag cac aag gtc tac cga gec ate gaa cgt gtt gtc cgt 979 
Asp Lys Val Lys His Lys Val Tyr Arg Ala lie Glu Arg Val Val Arg 
280 285 290 

ggt gaa tgc ctt get tec ggt att gag gaa gaa cct gtc att gag tac 1027 
Gly Glu Cys Leu Ala Ser Gly lie Glu Glu Glu Pro Val lie Glu Tyr 
295 300 305 

ttc gec cac ggt gat etc acc aac aac acc cct gtt gtc ttc gat act 1075 
Phe Ala His Gly Asp Leu Thr Asn Asn Thr Pro Val Val Phe Asp Thr 
310 315 320 325 

gtg cgc cct gtc ttc gac gat gtt ttc ggc gag gat tct att gac get 1123 
Val Arg Pro Val Phe Asp Asp Val Phe Gly Glu Asp Ser lie Asp Ala 
330 335 340 

tac egg tgg act gcg teg gag gat ttc ccc tec att cct aag gca ttc 1171 
Tyr Arg Trp Thr Ala Ser Glu Asp Phe Pro Ser lie Pro Lys Ala Phe 
345 350 355 

aac age cct tac ctg tac tgg acg att ggt gtc acg ccg cgc gat cag 1219 
Asn Ser Pro Tyr Leu Tyr Trp Thr lie Gly Val Thr Pro Arg Asp Gin 
360 365 370 

tgg aca gaa gee gta gaa aga gac cgc gtg gca teg gat gtg cca gec 12 67 
Trp Thr Glu Ala Val Glu Arg Asp Arg Val Ala Ser Asp Val Pro Ala 
375 380 385 

aat cac atg gga gat ttc etc cct gat tat gcg ccg acg atg tec get 1315 
Asn His Met Gly Asp Phe Leu Pro Asp Tyr Ala Pro Thr Met Ser Ala 
390 395 400 405 

gec acc cgc gca gee gca gee gcg ctg ctg acc tac ttg gga act aac 1363 
Ala Thr Arg Ala Ala Ala Ala Ala Leu Leu Thr Tyr Leu Gly Thr Asn 
410 415 420 
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taatcatcta gttttctgcg acg 13 86 



<210> 366 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Ser Arg lie Ser Glu Leu Leu Asn Asn His Gly Val Asp Leu Ser 
15 10 15 

Trp Gin Glu Ala Ala Tyr Gin Asp Phe His Glu His Pro Glu Leu Ser 
20 25 30 

Gly Phe Glu Ser Glu Thr Ala Asp Arg lie Gin Lys Tyr Leu Glu Arg 
35 40 45 

Phe Asp Cys Glu Val lie Pro Asn Val Gly Gly Tyr Gly lie Leu Ala 
50 55 60 

Val Phe Arg Asn Gly Ser Thr Asp Pro Gly Ala Pro Val Ala Leu Met 
65 70 75 80 

Arg Ala Asp Phe Asp Gly Leu Pro Val Lys Glu lie Thr Gly Val Pro 
85 90 95 

Phe Ala Ser Thr Arg Met Arg Pro His Asp Gly Ala Asn Val His Val 
100 105 110 

Met His Ala Cys Gly His Asp Val His Val Thr Ala Leu Leu Gly Ala 
115 120 125 

Cys Ala lie Leu Asp Glu Arg Arg Asp Ala Trp Glu Gly Thr Phe lie 
130 135 140 

Ala Leu Phe Gin Pro Ser Glu Glu Asn Ser Gin Gly Ala Asn Lys Met 
145 150 155 160 

Val Ala Gly Gly Leu Val Asp Leu lie Pro Arg Pro Asp Val Cys Phe 
165 170 175 

Gly Gin His Val Val Pro Gly Ala Ala Gly Thr Val Met Ser Met Pro 
180 185 190 

Gly Gly Ala Leu Ala Ala Cys Asp Ser He Glu lie Arg He Gin Gly 
195 200 205 

Arg Ser Ala His Gly Ser Met Pro His Asn Ser He Asp Pro Thr Tyr 
210 215 220 

Val Ala Ala Met He Val Val Arg Leu Gin Gly He Val Gly Arg Glu 
225 230 235 240 

Val Ser Pro Glu Asp Phe Ala Val He Ser Val Gly Thr Leu Gin Ser 
245 250 255 

Gly Asn Thr Asn Asn Thr He Pro Ala Ser Ala Arg Leu Val Leu Asn 
260 265 270 



Cys Arg Phe Tyr Asn Asp Lys Val Lys His Lys Val Tyr Arg Ala He 
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275 

Glu Arg Val Val 
290 

Pro Val He Glu 
305 

Val Val Phe Asp 



Asp Ser He Asp 
340 

He Pro Lys Ala 
355 

Thr Pro Arg Asp 
370 

Ser Asp Val Pro 
385 

Pro Thr Met Ser 



Tyr Leu Gly Thr 
420 



280 

Arg Gly Glu Cys 
295 

Tyr Phe Ala His 
310 

Thr Val Arg Pro 
325 

Ala Tyr Arg Trp 



Phe Asn Ser Pro 
360 

Gin Trp Thr Glu 
375 

Ala Asn His Met 
390 

Ala Ala Thr Arg 
405 

Asn 



Leu Ala Ser Gly 
300 

Gly Asp Leu Thr 
315 

Val Phe Asp Asp 
330 

Thr Ala Ser Glu 
345 

Tyr Leu Tyr Trp 



Ala Val Glu Arg 
380 

Gly Asp Phe Leu 
395 

Ala Ala Ala Ala 
410 



285 

He Glu Glu Glu 



Asn Asn Thr Pro 
320 

Val Phe Gly Glu 
335 

Asp Phe Pro Ser 
350 

Thr He Gly Val 
365 

Asp Arg Val Ala 



Pro Asp Tyr Ala 
400 

Ala Leu Leu Thr 
415 



<210> 367 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3439) 
<223> RXS02234 

<400> 367 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 115 

Met Pro Lys Arg Ser 
1 5 

gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 163 
Asp He Asn His Val Leu Val He Gly Ser Gly Pro He Val He Gly 
10 15 20 

cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 

aag gaa gag gga ctg cgc gtc acc etc ate aac tec aac cca gca acg 259 
Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn Ser Asn Pro Ala Thr 
40 45 50 



ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 
He Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro He 



307 
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55 60 65 

gag ccg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 3 55 
Glu Pro Glu Tyr lie Asp Lys He Phe Ala Lys Glu He Glu Gin Gly 
70 75 80 85 

cac cca ate gac gec gtc ctg gca ace ctt ggt ggc cag act gca ctt 403 
His Pro He Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 
90 95 100 

aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 451 
Asn Ala Ala He Gin Leu Asp Arg Leu Gly He Leu Glu Lys Tyr Gly 
105 110 115 

gtt gaa etc ate ggt gca gac ate gat gee att gag cgc ggc gaa gat 49 9 
Val Glu Leu He Gly Ala Asp He Asp Ala He Glu Arg Gly Glu Asp 
120 125 130 

cgc cag aag ttc aag gat att gtc ace acc ate ggt ggc gaa tec gcg 547 
Arg Gin Lys Phe Lys Asp He Val Thr Thr He Gly Gly Glu Ser Ala 
135 140 145 

cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 

gaa etc ggc ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 643 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 
170 175 180 

ctg ggc tec ggt ctt gca tac aac acc gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg He Ala 
185 190 195 

ggt ggc gga ctt get gca tct cct gaa gca aac gtc ttg ate gaa gaa 73 9 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu He Glu Glu 
200 205 210 

tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc gat acc 7 87 
Ser He Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu Met Arg Asp Thr 
215 220 225 

gca gac aac gtt gtg gtt ate tgc tec att gaa aac gtc gac gca ctg 83 5 
Ala Asp Asn Val Val Val He Cys Ser He Glu Asn Val Asp Ala Leu 
230 235 240 245 

ggc gtg cac acc ggc gac tct gtc acc gtg gca cct gec ctg acc ctg 883 
Gly Val His Thr Gly Asp Ser Val Thr Val Ala Pro Ala Leu Thr Leu 
250 255 260 

act gac cgt gaa ttc cag aag atg cgc gat cag ggt ate gec ate ate 931 
Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin Gly He Ala He He 
265 270 275 

cgc gag gtc ggc gtg gac acc ggt gga tgt aac ate cag ttc gec ate 979 
Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn He Gin Phe Ala He 
280 285 290 



aac cca gtt gat ggc cgc ate ate acc att gag atg aac cca cgt gtg 
Asn Pro Val Asp Gly Arg He He Thr He Glu Met Asn Pro Arg Val 
295 300 305 



1027 
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tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gec 1075 
Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro He Ala 
310 315 320 325 

aag atg get gec aag ctg get ate gga tac ace ctg gat gag ate ace 1123 
Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr Leu Asp Glu He Thr 
330 335 340 

aac gac ate act ggt gaa ace cca get gcg ttt gag ccc acc ate gac 1171 
Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Thr He Asp 
345 350 355 

tac gtc gtg gtc aag gee cca cgc ttt get ttc gag aag ttt gtc ggc 1219 
Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 

get gat gac act ttg acc acc acc atg aag tec gtc ggt gag gtc atg 12 67 
Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val Gly Glu Val Met 
375 380 385 

tec ctg ggc cgc aac tac att gca gca ctg aac aag gca ctg cgt tec 1315 
Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn Lys Ala Leu Arg Ser 
390 395 400 405 

ctg gaa acc aag cag cag ggt ttc tgg acc aag cct gat gag ttc ttc 13 63 
Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Asp Glu Phe Phe 
410 415 420 

gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 1411 
Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 
425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ctt 1459 
Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 1507 
Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser He Asp Pro Trp 
455 460 465 

ttc etc gee gag ctt gaa get etc gtg cag ttc cgc cag aag etc gtt 155 5 
Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe Arg Gin Lys Leu Val 
470 475 480 485 

gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 1603 
Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 
490 495 500 

ggt ctg tec gac ctg cag ate gca gee ctt cgc cca gag ttc get ggc 1651 
Gly Leu Ser Asp Leu Gin He Ala Ala Leu Arg Pro Glu Phe Ala Gly 
505 510 515 

gaa gac ggc gta cgc acc ttg cgt ctg tec eta ggc ate cgc cca gta 169 9 
Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly He Arg Pro Val 
520 525 530 

ttc aag act gtg gat acc tgt gca gca gag ttt gaa get aag act ccg 1747 
Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
535 540 545 
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tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 1795 

Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 
550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 1843 

Ala Pro Gin Thr Glu Arg Glu Lys Val Leu lie Leu Gly Ser Gly Pro 
570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 1891 

Asn Arg lie Gly Gin Gly He Glu Phe Asp Tyr Ser Cys Val His Ala 

585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 193 9 

Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 

600 605 610 

aac cca gag ace gtg tec acc gac tac gac acc get gac cgc ctg tac 1987 

Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 2035 

Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 2083 

Ala Gin Ser Gly Thr Val Ala Gly Val He Val Gin Leu Gly Gly Gin 
650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 2131 

Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 

665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 217 9 

He Gly Thr Ser Pro Glu Ala He Asp Met Ala Glu Asp Arg Gly Glu 

680 685 690 

ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 2227 

Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 

acc gca acc tct ttc gaa gag get cgc aca gta gec gat gag ate age 227 5 

Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu He Ser 
710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 2323 

Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 
730 735 740 

gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 23 71 

Glu He Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr He Asn Arg Ala 

745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 2419 

Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 

760 765 770 

aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 2467 

Asn Ala He Glu He Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 
775 780 785 

tac ctg gca ggc gtc atg gag cac ate gag gaa gec ggc att cac tec 2 515 
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Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly lie His Ser 
790 795 800 805 

ggt gac tec gca tgt gca ctt cct cca atg act ttg ggc gca cag gac 2563 
Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca acc aag aag ctg get ctg ggc ate ggt 2 611 
lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly lie Gly 
825 830 835 

gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 265 9 
Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp lie Leu 
840 845 850 

tac gtc ate gag gca aac cca cgt gca tec cgc acc gtg ccg ttc gtc 27 07 
Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg Thr Val Pro Phe Val 
855 860 865 

tec aag gca acg ggc gtc aac ctg gee aag gca gca tec cgt ate gca 2755 
Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg lie Ala 
870 875 880 885 

gtg ggc gee acc ate aag gat etc caa gat gag ggc atg att cct acc 2 8 03 
Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu Gly Met lie Pro Thr 
890 895 900 

gag tac gac ggc ggc tec ttg cca ctg gac get cca ate get gtg aag 2851 
Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro lie Ala Val Lys 
905 910 915 

gaa gca gtg ttg ccg ttc aac cgc ttc cgt cgc cca gat gga aag acc 2899 
Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 
920 925 930 

ctg gac acc ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 2947 
Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser Thr Gly Glu Val Met 
935 940 945 

ggc ttg gee aac aac ttc ggc get gca tat gca aag get gaa get ggc 2995 
Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 
950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc acc gtc ttc gtg acc gtg get 3 043 
Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 
970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 3 091 
Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie Gin Arg Leu Ala Leu 
985 990 995 

atg ggc tac aag ate etc gec acc gaa ggc acc gca ggc atg ctg cgc 313 9 
Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 3187 
Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys Ala Ser Asp lie Arg 
1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 3 23 5 
Glu Gly Val Glu Gly Lys Ser lie Val Asp Arg lie Arg Glu Gly Glu 
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1030 1035 1040 1045 

gtt gac etc ate etc aac ace cca get ggt tct get ggc get cgc cac 3 2 83 
Val Asp Leu lie Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 

gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 3331 
Asp Gly Tyr Asp lie Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gec 3379 
lie Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly lie Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 3427 
Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 1100 1105 

gca gtc aag get taagecctat gaeattegge gag 3 462 

Ala Val Lys Ala 

1110 



<210> 368 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutanaicum 
<400> 368 

Met Pro Lys Arg Ser Asp lie Asn His Val Leu Val lie Gly Ser Gly 
15 10 15 

Pro lie Val He Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn 
35 40 45 

Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 

Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly He 
100 105 110 

Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala He 
115 120 125 

Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr He 
130 135 140 

Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu Val 
145 150 155 160 

His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser 
165 170 175 
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Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp 
180 185 190 

Leu Glu Arg lie Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn 
195 200 205 

Val Leu lie Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu Glu 
210 215 220 

Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser lie Glu 
225 230 235 240 

Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val Ala 
245 250 255 

Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin 
260 265 270 

Gly lie Ala lie lie Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn 
275 280 285 

lie Gin Phe Ala lie Asn Pro Val Asp Gly Arg lie lie Thr lie Glu 
290 295 300 

Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr 
305 310 315 320 

Gly Phe Pro lie Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr 
325 330 335 

Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe 
340 345 350 

Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe 
355 360 365 

Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser 
370 375 380 

Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr lie Ala Ala Leu Asn 
385 390 395 400 

Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys 
405 410 415 

Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val 
420 425 430 

Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu 
435 440 445 

Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser 
450 455 460 

Ser He Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe 
465 470 475 480 

Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg 
485 490 495 
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Glu Ala Lys Phe 
500 

Pro Glu Phe Ala 
515 

Gly lie Arg Pro 
530 

Glu Ala Lys Thr 
545 

Ala Glu Ser Glu 



Leu Gly Ser Gly 
580 

Ser Cys Val His 
595 

Val Met Val Asn 
610 

Ala Asp Arg Leu 
625 

Val Tyr His Ala 



Gin Leu Gly Gly 
660 

Ala Gly Val Pro 
675 

Glu Asp Arg Gly 
690 

Ala Pro Ala Phe 
705 

Ala Asp Glu lie 



Gly Gly Arg Gly 
740 

Tyr lie Asn Arg 
755 

Asp Arg Phe Leu 
770 

Asp Gly Asp Glu 
785 

Ala Gly lie His 



Met Gly Leu Ser 



Gly Glu Asp Gly 
520 

Val Phe Lys Thr 
535 

Pro Tyr His Tyr 
550 

Val Ala Pro Gin 
565 

Pro Asn Arg lie 



Ala Ala Leu Glu 
600 

Cys Asn Pro Glu 
615 

Tyr Phe Glu Pro 
630 

Glu Ala Gin Ser 
645 

Gin Thr Pro Leu 



Val lie Gly Thr 
680 

Glu Phe Gly Ala 
695 

Gly Thr Ala Thr 
710 

Ser Tyr Pro Val 
725 

Met Glu lie Val 



Ala Thr Glu Leu 
760 

Asp Asn Ala lie 
775 

Val Tyr Leu Ala 
790 

Ser Gly Asp Ser 
805 



Asp Leu Gin lie 
505 

Val Arg Thr Leu 



Val Asp Thr Cys 
540 

Ser Ala Tyr Glu 
555 

Thr Glu Arg Glu 
570 

Gly Gin Gly He 
585 

Leu Ser Arg Val 



Thr Val Ser Thr 
620 

Leu Thr Phe Glu 
635 

Gly Thr Val Ala 
650 

Gly Leu Ala Asp 
665 

Ser Pro Glu Ala 



Leu Leu Asn Arg 
700 

Ser Phe Glu Glu 
715 

Leu Val Arg Pro 
730 

Tyr Asp Glu Ala 
745 

Ser Ser Asp His 



Glu He Asp Val 
780 

Gly Val Met Glu 
795 

Ala Cys Ala Leu 
810 



Ala Ala Leu Arg 
510 

Arg Leu Ser Leu 
525 

Ala Ala Glu Phe 



Leu Asp Pro Ala 
560 

Lys Val Leu He 
575 

Glu Phe Asp Tyr 
590 

Gly Tyr Glu Thr 
605 

Asp Tyr Asp Thr 



Asp Val Met Glu 
640 

Gly Val He Val 
655 

Arg Leu Lys Lys 
670 

He Asp Met Ala 
685 

Glu Gin Leu Pro 



Ala Arg Thr Val 
720 

Ser Tyr Val Leu 
735 

Ser Leu Glu Asp 
750 

Pro Val Leu Val 
765 

Asp Ala Leu Cys 



His He Glu Glu 
800 

Pro Pro Met Thr 
815 



Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
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820 825 830 

Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 

Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro lie 
980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser He Val Asp Arg 
1025 1030 1035 1040 

He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser 
1045 1050 1055 

Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr 
1060 1065 1070 

Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala Val 
1075 1080 1085 

Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu 
1090 1095 1100 

Gin Glu Leu Asp His Ala Val Lys Ala 
1105 1110 



<210> 369 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) . . (3198) 
<223> FRXA02234 

<400> 369 

ggc tec aac cca gca acg ate atg acc gac cca gaa atg get gac cac 48 

Gly Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 96 
Thr Tyr Val Glu Pro lie Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

aag gaa ate gag cag ggc cac cca ate gac gec gtc ctg gca acc ctt 144 
Lys Glu He Glu Gin Gly His Pro lie Asp Ala Val Leu Ala Thr Leu 
35 40 45 

g9"t ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 
Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gee 240 
He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc acc acc 2 88 
He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
85 90 95 

ate ggt ggc gaa tec gcg cgt tec cgc gtc tgc cac aac atg gaa gaa 33 6 
He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 

gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 3 84 
Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc gaa 432 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

gac ctt gag cgc ate get ggt ggc gga ctt get gca tct cct gaa gca 480 
Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

aac gtc ttg ate gaa gaa tec ate ctt ggt tgg aag gaa ttc gag etc 52 8 
Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 576 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He 
180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 624 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 



gca cct gec ctg acc ctg act gac cgt gaa ttc cag aag atg cgc gat 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 



672 
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210 

cag ggt ate 
Gin Gly He 
225 

aac ate cag 
Asn He Gin 



gag atg aac 
Glu Met Asn 



acg ggc ttc 
Thr Gly Phe 
275 

acc ctg gat 
Thr Leu Asp 
290 

ttt gag ccc 
Phe Glu Pro 
305 

ttc gag aag 
Phe Glu Lys 



tec gtc ggt 
Ser Val Gly 



aac aag gca 
Asn Lys Ala 
355 

aag cct gat 
Lys Pro Asp 
370 

gtt ctg gaa 
Val Leu Glu 
385 

gag ctg gca 
Glu Leu Ala 



tct tct att 
Ser Ser He 



ttc cgc cag 
Phe Arg Gin 
435 

cgc gaa gca 
Arg Glu Ala 
450 



gec ate ate 
Ala He He 
230 

ttc gec ate 
Phe Ala He 
245 

cca cgt gtg 
Pro Arg Val 
260 

cca att gee 
Pro He Ala 



gag ate acc 
Glu He Thr 



acc ate gac 
Thr He Asp 
310 

ttt gtc ggc 
Phe Val Gly 
325 

gag gtc atg 
Glu Val Met 
340 

ctg cgt tec 
Leu Arg Ser 



gag ttc ttc 
Glu Phe Phe 



gat etc aag 
Asp Leu Lys 
390 

atg cgc ctt 
Met Arg Leu 
405 

gat cct tgg 
Asp Pro Trp 
420 

aag etc gtt 
Lys Leu Val 



aag ttc atg 
Lys Phe Met 



215 

cgc gag gtc 
Arg Glu Val 



aac cca gtt 
Asn Pro Val 



tct cgt tec 
Ser Arg Ser 
265 

aag atg get 
Lys Met Ala 
280 

aac gac ate 
Asn Asp He 
295 

tac gtc gtg 
Tyr Val Val 



get gat gac 
Ala Asp Asp 



tec ctg ggc 
Ser Leu Gly 
345 

ctg gaa acc 
Leu Glu Thr 
360 

gca ggg gag 
Ala Gly Glu 
375 

cgc cca acc 
Arg Pro Thr 



ggc gca age 
Gly Ala Ser 



ttc etc gee 
Phe Leu Ala 
425 

gac gca cca 
Asp Ala Pro 
440 

ggt ctg tec 
Gly Leu Ser 
455 



220 

ggc gtg gac 
Gly Val Asp 
235 

gat ggc cgc 
Asp Gly Arg 
250 

tec get ctg 
Ser Ala Leu 



gee aag ctg 
Ala Lys Leu 



act ggt gaa 
Thr Gly Glu 
300 

gtc aag gee 
Val Lys Ala 
315 

act ttg acc 
Thr Leu Thr 
330 

cgc aac tac 
Arg Asn Tyr 



aag cag cag 
Lys Gin Gin 



cgc get acc 
Arg Ala Thr 
380 

gaa ggc cgc 
Glu Gly Arg 
395 

gtg gaa gaa 
Val Glu Glu 
410 

gag ctt gaa 
Glu Leu Glu 



ttc eta aac 
Phe Leu Asn 



gac ctg cag 
Asp Leu Gin 
460 



acc ggt gga 
Thr Gly Gly 



ate ate acc 
He He Thr 
255 

gca tec aag 
Ala Ser Lys 
270 

get ate gga 
Ala He Gly 
285 

acc cca get 
Thr Pro Ala 



cca cgc ttt 
Pro Arg Phe 



acc acc atg 
Thr Thr Met 
335 

att gca gca 
He Ala Ala 
350 

ggt ttc tgg 
Gly Phe Trp 
365 

gat aag gca 
Asp Lys Ala 



etc tac gac 
Leu Tyr Asp 



etc tac gaa 
Leu Tyr Glu 
415 

get etc gtg 
Ala Leu Val 
430 

gaa gat etc 
Glu Asp Leu 
445 

ate gca gec 
He Ala Ala 



tgt 720 

Cys 

240 

att 768 
He 



gca 816 
Ala 



tac 864 
Tyr 



gcg 912 
Ala 



get 960 

Ala 

320 

aag 1008 
Lys 



ctg 1056 
Leu 



acc 1104 
Thr 



get 1152 
Ala 



gtt 1200 

Val 

400 

gca 1248 
Ala 



cag 1296 
Gin 



ctg 1344 
Leu 



ctt 1392 
Leu 
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cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 1440 
Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 1488 
Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 153 6 
Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 



gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 
Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 



1584 



ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 163 2 
He Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 
530 535 540 

tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 1680 
Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 172 8 
Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 177 6 
Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 1824 
Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He 
595 600 605 

gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 1872 
Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 1920 
Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 
625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 1968 
Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

cct get cca gca ttc ggc acc gca acc tct ttc gaa gag get cgc aca 2 016 
Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

gta gee gat gag ate age tac cca gtg ctg gtt cgc cct tec tac gtc 2 0 64 
Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

ttg ggt ggc cgt ggc atg gag att gtc tac gat gag get tec etc gag 2112 
Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 
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gat tac ate aac cgc gca act gag ttg tct tct gac cac cca gtg ctg 2160 
Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

gtt gac cgc ttc eta gac aac get att gag ate gac gtc gac gca ctg 22 08 
Val Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu 
725 730 735 

tgc gac ggc gac gag gtc tac ctg gca ggc gtc atg gag cac ate gag 2256 
Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

gaa gec ggc att cac tec ggt gac tec gca tgt gca ctt cct cca atg 23 04 
Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

act ttg ggc gca cag gac ate gag aag gtc cgc gaa gca ace aag aag 23 52 
Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

ctg get ctg ggc ate ggt gta cag ggc ctg atg aac gtc cag tac gca 2400 
Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

etc aag gac gac ate etc tac gtc ate gag gca aac cca cgt gca tec 2448 
Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

cgc ace gtg ccg ttc gtc tec aag gca acg ggc gtc aac ctg gee aag 2496 
Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

gca gca tec cgt ate gca gtg ggc gec ace ate aag gat etc caa gat 2544 
Ala Ala Ser Arg lie Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

g^g ggc atg att cct acc gag tac gac ggc ggc tec ttg cca ctg gac 2592 
Glu Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

get cca ate get gtg aag gaa gca gtg ttg ccg ttc aac cgc ttc cgt 2 640 
Ala Pro Tie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

cgc cca gat gga aag acc ctg gac acc ctg ctt tec cca gag atg aag 2 688 
Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

tec act ggc gag gtc atg ggc ttg gee aac aac ttc ggc get gca tat 273 6 
Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

gca aag get gaa get ggc gcg ttt ggt gca ttg cca acc gaa ggc acc 2 7 84 
Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

gtc ttc gtg acc gtg get aac cgc gac aag cgc acc ctg ate ctg cca 2832 
Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

ate cag cgc ctg gcg ttg atg ggc tac aag ate etc gee acc gaa ggc 2 88 0 
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Ile Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 

acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 2 92 8 
Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 2976 
Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 

cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 3 02 4 
Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 3072 
Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 

acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 3120 
Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

gtc cag ggc ata gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 316 8 
Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 3218 
Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 

gag 3221 



<210> 370 
<211> 1066 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Gly Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro lie Glu Pro Glu Tyr lie Asp Lys He Phe Ala 
20 25 30 

Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 

Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
85 90 95 

He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 110 
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Val His Glu Thr 
115 

Ser Phe Thr Met 
130 

Asp Leu Glu Arg 
145 

Asn Val Leu lie 



Glu Leu Met Arg 
180 

Glu Asn Val Asp 
195 

Ala Pro Ala Leu 
210 

Gin Gly lie Ala 
225 

Asn lie Gin Phe 



Glu Met Asn Pro 
260 

Thr Gly Phe Pro 
275 

Thr Leu Asp Glu 
290 

Phe Glu Pro Thr 
305 

Phe Glu Lys Phe 



Ser Val Gly Glu 
340 

Asn Lys Ala Leu 
355 

Lys Pro Asp Glu 
370 

Val Leu Glu Asp 
385 

Glu Leu Ala Met 



Ser Ser lie Asp 
420 



Val Ala Glu Leu 
120 

Gly Gly Leu Gly 
135 

lie Ala Gly Gly 
150 

Glu Glu Ser lie 
165 

Asp Thr Ala Asp 



Ala Leu Gly Val 
200 

Thr Leu Thr Asp 
215 

He He Arg Glu 
230 

Ala He Asn Pro 
245 

Arg Val Ser Arg 



He Ala Lys Met 
280 

He Thr Asn Asp 
295 

He Asp Tyr Val 
310 

Val Gly Ala Asp 
325 

Val Met Ser Leu 



Arg Ser Leu Glu 
360 

Phe Phe Ala Gly 
375 

Leu Lys Arg Pro 
390 

Arg Leu Gly Ala 
405 

Pro Trp Phe Leu 



Gly Leu Pro Val 



Ser Gly Leu Ala 
140 

Gly Leu Ala Ala 
155 

Leu Gly Trp Lys 
170 

Asn Val Val Val 
185 

His Thr Gly Asp 



Arg Glu Phe Gin 
220 

Val Gly Val Asp 
235 

Val Asp Gly Arg 
250 

Ser Ser Ala Leu 
265 

Ala Ala Lys Leu 



He Thr Gly Glu 
300 

Val Val Lys Ala 
315 

Asp Thr Leu Thr 
330 

Gly Arg Asn Tyr 
345 

Thr Lys Gin Gin 



Glu Arg Ala Thr 
380 

Thr Glu Gly Arg 
395 

Ser Val Glu Glu 
410 

Ala Glu Leu Glu 
425 



Val Val Arg Pro 
125 

Tyr Asn Thr Glu 



Ser Pro Glu Ala 
160 

Glu Phe Glu Leu 
175 

He Cys Ser He 
190 

Ser Val Thr Val 
205 

Lys Met Arg Asp 



Thr Gly Gly Cys 
240 

He He Thr He 
255 

Ala Ser Lys Ala 
270 

Ala He Gly Tyr 
285 

Thr Pro Ala Ala 



Pro Arg Phe Ala 
320 

Thr Thr Met Lys 
335 

He Ala Ala Leu 
350 

Gly Phe Trp Thr 
365 

Asp Lys Ala Ala 



Leu Tyr Asp Val 
400 

Leu Tyr Glu Ala 
415 

Ala Leu Val Gin 
430 



Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
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435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin He Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

He Leu Gly Ser Gly Pro Asn Arg lie Gly Gin Gly He Glu Phe Asp 
530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He 
595 600 605 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 
625 630 635 640 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 

Asp Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala He Glu He Asp Val Asp Ala Leu 
725 730 735 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu 
740 745 750 

Glu Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 
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Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 
805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg lie Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro 
930 935 940 

He Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 
980 985 990 

Arg He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val 
1010 1015 1020 

Thr Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

Val Gin Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 



<210> 371 
<211> 1389 
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<212> DMA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXS02565 

<400> 371 

ggaaattcga tacagtgcga tgacgcgata ttagaaagaa aaagatgcgc tttacgacga 60 

aaccctcacc ctccttcagg aacttatccg caacgcctgc gtg aat gat eta acc 115 

Val Asn Asp Leu Thr 
1 5 

cca gat tea ggt cag gaa att aga aac gcg gaa age eta gaa cgt ttc 163 
Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu Ser Leu Glu Arg Phe 
10 15 20 

ttt gaa gga acc ccc aac gtt aaa ate acc aag ctg gaa ccg cat ccg 211 
Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys Leu Glu Pro His Pro 
25 30 35 

ggc egg acc tea att ate gtg act gtt cca ggc age gat cca gat get 2 59 
Gly Arg Thr Ser lie lie Val Thr Val Pro Gly Ser Asp Pro Asp Ala 
40 45 50 

gag cct tta aca ctg ctt gga cat act gat gtt gtg cct gtt gat ctg 3 07 
Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val Val Pro Val Asp Leu 
55 60 65 

cct aaa tgg act aaa gat cca ttc ggt gcg gag att teg gat gga cag 3 55 
Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu lie Ser Asp Gly Gin 
70 75 80 85 

att tgg ggt aga ggg tec gtc gat atg etc ttt att acc gca acc caa 403 
lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe He Thr Ala Thr Gin 
90 95 100 

gcg gee gtc acc cgt caa gta gee cgt gaa ggc ggc ctg cgt ggc acg 451 
Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly Gly Leu Arg Gly Thr 
105 110 115 

ctg aca ttc gtt ggc gtt get gat gag gaa gee cgc ggc gga etc gga 499 
Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala Arg Gly Gly Leu Gly 
120 125 130 

gcg aag tgg ctt tec gaa gaa cac caa aac etc ttc age tgg aaa aac 547 
Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu Phe Ser Trp Lys Asn 
135 140 145 

tgc etc tec gaa tec ggt gga teg cac ctt cca gtc cac gac ggc age 59 5 
Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro Val His Asp Gly Ser 
150 155 160 165 

gac gca gta gta att aac gtt gga gaa aaa ggt gca get caa cgt cgt 643 
Asp Ala Val Val He Asn Val Gly Glu Lys Gly Ala Ala Gin Arg Arg 
170 175 180 



att cac gtc aat ggc gat get ggt cat ggt tec att cct ttc gac cgt 
He His Val Asn Gly Asp Ala Gly His Gly Ser He Pro Phe Asp Arg 



691 
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185 190 195 

gac age get att gtc aag ate ggt gaa gtc gec cgc cga ate get gee 739 

Asp Ser Ala He Val Lys He Gly Glu Val Ala Arg Arg He Ala Ala 

200 205 210 

gee gat ctg aag gta gec aag gac gat ate tgg caa ggc ttc gtc caa 787 

Ala Asp Leu Lys Val Ala Lys Asp Asp He Trp Gin Gly Phe Val Gin 

215 220 225 

gcg cac cgt ttc gac cca gaa acg gag cag gcg ctt ctt age ggg ace 83 5 

Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala Leu Leu Ser Gly Thr 

230 235 240 245 

tec cct gag gec tac gca gag ttc ggc gga etc tec cgc ttc gee cac 883 

Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu Ser Arg Phe Ala His 

250 255 260 

gcg gtg tct cat etc acg ate gec caa act gtg gtt cgt gca ggt caa 931 

Ala Val Ser His Leu Thr He Ala Gin Thr Val Val Arg Ala Gly Gin 

265 270 275 

gec ate aat gta ttg cca teg cat gcg tac ttg gaa ctg gat ate cgt 979 

Ala He Asn Val Leu Pro Ser His Ala Tyr Leu Glu Leu Asp He Arg 

280 285 290 

ace ctt cca ggc caa ace aat gac tat gtt gat gac acc ctg cgt get 1027 

Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp Asp Thr Leu Arg Ala 

295 300 305 

get ctg ggc gat ctt gee gat gaa gta gaa ate gaa cac etc ate tct 1075 

Ala Leu Gly Asp Leu Ala Asp Glu Val Glu He Glu His Leu He Ser 

310 315 320 325 

gaa gaa gca acg gtg age cca act gat tec agg ttg tat aac acc ttg 1123 

Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg Leu Tyr Asn Thr Leu 

330 335 340 

gaa aaa gtt ctt ggt gat ttc ttc ccc gat gcg cct gtg gtc cca att 1171 

Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala Pro Val Val Pro He 

345 350 355 

att tec tct ggt ggc tct gac ctg cgc ttt ggt cgt cga eta ggc ggt 1219 

He Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly Arg Arg Leu Gly Gly 

360 365 370 

gtt ggt tat ggt ttt gca gtt cat gca cgt gaa cga act ttg gcg gaa 1267 

Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu Arg Thr Leu Ala Glu 

375 380 385 

gca atg ggg caa ctt cac tec cat gac gag gcg ctg tac ctg gaa gat 1315 

Ala Met Gly Gin Leu His Ser His Asp Glu Ala Leu Tyr Leu Glu Asp 

390 395 400 405 

ctt gaa ctg act gtt egg ggt tat gac tec gtc gtg cgt gaa ttc eta 13 63 

Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val Val Arg Glu Phe Leu 

410 415 420 



ggc taaaaacatg aagcaggagt ctt 
Gly 
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<210> 372 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Val Asn Asp Leu Thr Pro Asp Ser Gly Gin Glu lie Arg Asn Ala Glu 
15 10 15 

Ser Leu Glu Arg Phe Phe Glu Gly Thr Pro Asn Val Lys lie Thr Lys 
20 25 30 

Leu Glu Pro His Pro Gly Arg Thr Ser lie lie Val Thr Val Pro Gly 
35 40 45 

Ser Asp Pro Asp Ala Glu Pro Leu Thr Leu Leu Gly His Thr Asp Val 
50 55 60 

Val Pro Val Asp Leu Pro Lys Trp Thr Lys Asp Pro Phe Gly Ala Glu 
65 70 75 80 

lie Ser Asp Gly Gin lie Trp Gly Arg Gly Ser Val Asp Met Leu Phe 
85 90 95 

lie Thr Ala Thr Gin Ala Ala Val Thr Arg Gin Val Ala Arg Glu Gly 
100 105 110 

Gly Leu Arg Gly Thr Leu Thr Phe Val Gly Val Ala Asp Glu Glu Ala 
115 120 125 

Arg Gly Gly Leu Gly Ala Lys Trp Leu Ser Glu Glu His Gin Asn Leu 
130 135 140 

Phe Ser Trp Lys Asn Cys Leu Ser Glu Ser Gly Gly Ser His Leu Pro 
145 150 155 160 

Val His Asp Gly Ser Asp Ala Val Val lie Asn Val Gly Glu Lys Gly 
165 170 175 

Ala Ala Gin Arg Arg lie His Val Asn Gly Asp Ala Gly His Gly Ser 
180 185 190 

lie Pro Phe Asp Arg Asp Ser Ala lie Val Lys lie Gly Glu Val Ala 
195 200 205 

Arg Arg lie Ala Ala Ala Asp Leu Lys Val Ala Lys Asp Asp lie Trp 
210 215 220 

Gin Gly Phe Val Gin Ala His Arg Phe Asp Pro Glu Thr Glu Gin Ala 
225 230 235 240 

Leu Leu Ser Gly Thr Ser Pro Glu Ala Tyr Ala Glu Phe Gly Gly Leu 
245 250 255 

Ser Arg Phe Ala His Ala Val Ser His Leu Thr lie Ala Gin Thr Val 
260 265 270 

Val Arg Ala Gly Gin Ala lie Asn Val Leu Pro Ser His Ala Tyr Leu 
275 280 285 
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Glu Leu Asp lie Arg Thr Leu Pro Gly Gin Thr Asn Asp Tyr Val Asp 
290 295 300 

Asp Thr Leu Arg Ala Ala Leu Gly Asp Leu Ala Asp Glu Val Glu lie 
305 310 315 320 

Glu His Leu lie Ser Glu Glu Ala Thr Val Ser Pro Thr Asp Ser Arg 
325 330 335 

Leu Tyr Asn Thr Leu Glu Lys Val Leu Gly Asp Phe Phe Pro Asp Ala 
340 345 350 

Pro Val Val Pro lie He Ser Ser Gly Gly Ser Asp Leu Arg Phe Gly 
355 360 365 

Arg Arg Leu Gly Gly Val Gly Tyr Gly Phe Ala Val His Ala Arg Glu 
370 375 380 

Arg Thr Leu Ala Glu Ala Met Gly Gin Leu His Ser His Asp Glu Ala 
385 390 395 400 

Leu Tyr Leu Glu Asp Leu Glu Leu Thr Val Arg Gly Tyr Asp Ser Val 
405 410 415 

Val Arg Glu Phe Leu Gly 
420 



<210> 373 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (502) 

<223> RXS02937 

<400> 373 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 

tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 115 

Val He Ser Asn Gly 
1 5 

gaa ggt ccg gtt gtt gcg ctt cgt ggc gac att gat gcg ttg ccc atg 163 
Glu Gly Pro Val Val Ala Leu Arg Gly Asp He Asp Ala Leu Pro Met 
10 15 20 

gcg gag cga tec ggc aaa gaa tac gca gca acc gga gtg aca cag gtg 211 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Gly Val Thr Gin Val 
25 30 35 

gat aac acc acc ggt caa gaa act ccg gtg gcg cat acc tgt ggc cac 259 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 
40 45 50 



gat gtg cat att tea tea ctg ttg ggt gcg gtg cag gcg ttc aat tct 
Asp Val His He Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
55 60 65 



307 
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cat egg gaa ttg tgg aac gga acg ttg atg gec gtt ttc cag cca gcg 3 55 
His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 
70 75 80 85 

gaa gag acg gca get ggt gcg agg atg atg gcg gat cag gac aac gcg 403 
Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 
90 95 100 

ccg gga aat cac tct cca gcg ttc gcg cca gat atg cag cca act ctt 451 
Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp Met Gin Pro Thr Leu 
105 110 115 

gat cgt ggt gtg gaa gcg ctg gtt gta get get tct gcg tgg eta gta 499 
Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 130 

aaa taattggcta atgaatcctt ttc 525 
Lys 



<210> 374 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Val He Ser Asn Gly Glu Gly Pro Val Val Ala Leu Arg Gly Asp He 
15 10 15 

Asp Ala Leu Pro Met Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr 
20 25 30 

Gly Val Thr Gin Val Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala 
35 40 45 

His Thr Cys Gly His Asp Val His He Ser Ser Leu Leu Gly Ala Val 
50 55 60 

Gin Ala Phe Asn Ser His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala 
65 70 75 80 

Val Phe Gin Pro Ala Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala 
85 90 95 

Asp Gin Asp Asn Ala Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp 
100 105 110 

Met Gin Pro Thr Leu Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala 
115 120 125 

Ser Ala Trp Leu Val Lys 
130 



<210> 375 
<211> 966 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (943) 

<223> RXA02194 

<400> 375 

gaaatctccc agctcattta ttggacccag gtcatcatgg ttgctcgcgg cctgaagcca 60 

gaagatatct acaagaacct gtaggagttt taaagcaatc atg ttg aaa ate get 115 

Met Leu Lys lie Ala 
1 5 

gtc cca aac aaa ggc teg ctg tec gag cgc gec atg gaa ate etc gee 163 

Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala Met Glu lie Leu Ala 
10 15 20 

gaa gca ggc tac gca ggc cgt gga gat tec aaa tec etc aac gtt ttt 211 

Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys Ser Leu Asn Val Phe 
25 30 35 

gat gaa gca aac aac gtt gaa ttc ttc ttc ctt cgc cct aaa gat ate 259 

Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu Arg Pro Lys Asp lie 
40 45 50 

gec ate tac gtt get ggt ggc cag etc gat ttg ggt ate ace ggc cgc 3 07 

Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu Gly lie Thr Gly Arg 
55 60 65 

gac ctt get cgc gat tec cag get gat gtc cac gaa gtt ctt tec etc 355 

Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His Glu Val Leu Ser Leu 
70 75 80 85 

ggc ttc ggt tec tec act ttc cgt tac gca gca cca get gat gaa gag 403 

Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala Pro Ala Asp Glu Glu 
90 95 100 

tgg age ate gaa aag etc gac ggc aag cgc ate get acc tct tac ccc 451 

Trp Ser lie Glu Lys Leu Asp Gly Lys Arg lie Ala Thr Ser Tyr Pro 

105 110 115 

aac ctt gtt cgc gat gac etc gca gca cgt ggg ctt tec get gag gtg 499 

Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly Leu Ser Ala Glu Val 
120 125 130 

etc cgc etc gac ggt gca gta gag gta tec ate aag ctt ggt gtc gca 547 

Leu Arg Leu Asp Gly Ala Val Glu Val Ser lie Lys Leu Gly Val Ala 
135 140 145 

gat gec ate gee gat gtt gta tec acc ggc cgc acg ctg cgt cag caa 59 5 

Asp Ala lie Ala Asp Val Val Ser Thr Gly Arg Thr Leu Arg Gin Gin 
150 155 160 165 

ggt ctt gca cct ttc ggc gag gtt ctg tgc acc tct gag get gtc att 643 

Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr Ser Glu Ala Val lie 
170 175 180 

gtt ggc cgc aag gat gaa aag gtc acc cca gag cag cag ate ctg ctt 691 

Val Gly Arg Lys Asp Glu Lys Val Thr Pro Glu Gin Gin lie Leu Leu 

185 190 195 



cgc cgc ate cag gga att ttg cac gcg cag aac ttc etc atg ctg gat 
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Arg Arg lie Gin Gly lie Leu His Ala Gin Asn Phe Leu Met Leu Asp 
200 205 210 

tac aac gtc gac cgc gac aac ctg gac get gec act gca gta acc cca 7 87 
Tyr Asn Val Asp Arg Asp Asn Leu Asp Ala Ala Thr Ala Val Thr Pro 
215 220 225 

ggc tta tec ggc cca acg gta tec cca ctg gca cgc gac aac tgg gtt 83 5 
Gly Leu Ser Gly Pro Thr Val Ser Pro Leu Ala Arg Asp Asn Trp Val 
230 235 240 245 

get gta cgc gee atg gtg cca cgc agg tea get aac gee ate atg gat 883 
Ala Val Arg Ala Met Val Pro Arg Arg Ser Ala Asn Ala lie Met Asp 
250 255 260 

aag ctt get gga etc ggc get gaa gec ate ctg get tct gaa ate cgc 931 
Lys Leu Ala Gly Leu Gly Ala Glu Ala lie Leu Ala Ser Glu lie Arg 
265 270 275 

ate gee cgc ate tagttttaac tacccccgaa aat 966 
lie Ala Arg lie 
280 



<210> 376 
<211> 281 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 376 

Met Leu Lys lie Ala Val Pro Asn Lys Gly Ser Leu Ser Glu Arg Ala 
15 10 15 

Met Glu lie Leu Ala Glu Ala Gly Tyr Ala Gly Arg Gly Asp Ser Lys 
20 25 30 

Ser Leu Asn Val Phe Asp Glu Ala Asn Asn Val Glu Phe Phe Phe Leu 
35 40 45 

Arg Pro Lys Asp lie Ala lie Tyr Val Ala Gly Gly Gin Leu Asp Leu 
50 55 60 

Gly lie Thr Gly Arg Asp Leu Ala Arg Asp Ser Gin Ala Asp Val His 
65 70 75 80 

Glu Val Leu Ser Leu Gly Phe Gly Ser Ser Thr Phe Arg Tyr Ala Ala 
85 90 95 

Pro Ala Asp Glu Glu Trp Ser lie Glu Lys Leu Asp Gly Lys Arg lie 
100 105 110 

Ala Thr Ser Tyr Pro Asn Leu Val Arg Asp Asp Leu Ala Ala Arg Gly 
115 120 125 

Leu Ser Ala Glu Val Leu Arg Leu Asp Gly Ala Val Glu Val Ser He 
130 135 140 

Lys Leu Gly Val Ala Asp Ala He Ala Asp Val Val Ser Thr Gly Arg 
145 150 155 160 



Thr Leu Arg Gin Gin Gly Leu Ala Pro Phe Gly Glu Val Leu Cys Thr 
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165 

Ser Glu Ala Val lie 
180 

Gin Gin lie Leu Leu 
195 

Phe Leu Met Leu Asp 
210 

Thr Ala Val Thr Pro 
225 

Arg Asp Asn Trp Val 
245 

Asn Ala lie Met Asp 
260 

Ala Ser Glu lie Arg 
275 



170 

Val Gly Arg Lys Asp 
185 

Arg Arg lie Gin Gly 
200 

Tyr Asn Val Asp Arg 
215 

Gly Leu Ser Gly Pro 
230 

Ala Val Arg Ala Met 
250 

Lys Leu Ala Gly Leu 
265 

lie Ala Arg lie 
280 



175 

Glu Lys Val Thr Pro Glu 
190 

lie Leu His Ala Gin Asn 
205 

Asp Asn Leu Asp Ala Ala 
220 

Thr Val Ser Pro Leu Ala 
235 240 

Val Pro Arg Arg Ser Ala 
255 

Gly Ala Glu Ala lie Leu 
270 



<210> 377 
<211> 393 
<212> DNA 

<213> Corynebac t er ium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (370) 

<223> RXA02195 

<400> 377 

tcgagccggc aggtgtcgca aaataaaacc aggtggggga gtgaaattat tcgactaata 60 

tcctccccca aacacacatt gataactgtt gtgtggaaga atg tac cga gtg aag 115 

Met Tyr Arg Val Lys 
1 5 

aca ttt gac teg ctg tac gaa gaa ctt ctt aac cgt get cag acc cgc 163 
Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn Arg Ala Gin Thr Arg 
10 15 20 

cct gaa ggg tct gga acc gtg gec gec ttg gat aaa ggc ate cat cat 211 
Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp Lys Gly lie His His 
25 30 35 

eta ggt aag aag gtc ate gaa gaa gec gga gag gtc tgg att gca gec 2 59 
Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu Val Trp lie Ala Ala 
40 45 50 

gag tat gag acc gat gaa gag eta gec gga gaa ate tec cag etc att 3 07 
Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu He Ser Gin Leu He 
55 60 65 



tat tgg acc cag gtc ate atg gtt get cgc ggc ctg aag cca gaa gat 
Tyr Trp Thr Gin Val He Met Val Ala Arg Gly Leu Lys Pro Glu Asp 
70 75 80 85 
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atc tac aag aac ctg taggagtttt aaagcaatca tgt 393 
lie Tyr Lys Asn Leu 
90 



<210> 378 
<211> 90 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Tyr Arg Val Lys Thr Phe Asp Ser Leu Tyr Glu Glu Leu Leu Asn 
15 10 15 

Arg Ala Gin Thr Arg Pro Glu Gly Ser Gly Thr Val Ala Ala Leu Asp 
20 25 30 

Lys Gly lie His His Leu Gly Lys Lys Val lie Glu Glu Ala Gly Glu 
35 40 45 

Val Trp lie Ala Ala Glu Tyr Glu Thr Asp Glu Glu Leu Ala Gly Glu 
50 55 60 

lie Ser Gin Leu lie Tyr Trp Thr Gin Val lie Met Val Ala Arg Gly 
65 70 75 80 

Leu Lys Pro Glu Asp lie Tyr Lys Asn Leu 
85 90 



<210> 379 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXA01097 

<400> 379 

gcgccaacgc agtgcttgcc gcgaccattt tccacttccg cgaagtaacc atcgccgaag 60 

taaagggagc cattaaagat gcaggatttg aggtgcggaa atg agt gac aat cca 115 

Met Ser Asp Asn Pro 
1 5 

caa gag tat gag ctg gat tgg gac gtc gaa aag cga tta aag ctt aac 163 
Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys Arg Leu Lys Leu Asn 
10 15 20 

gac gcc ggc ctg gtg ccg gca ate gtc cag gec gac ggg acc aac gag 211 
Asp Ala Gly Leu Val Pro Ala lie Val Gin Ala Asp Gly Thr Asn Glu 
25 30 35 

gtc etc atg atg gcc tgg atg gat acc cac gcg eta gcc tat act ttg 259 
Val Leu Met Met Ala Trp Met Asp Thr His Ala Leu Ala Tyr Thr Leu 
40 45 50 



gcg acc cgc cgt gga acc tat ttt tct agg tec cgc aac gag tac tgg 
Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser Arg Asn Glu Tyr Trp 
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55 60 65 

ate aag ggc ctg acc tct gga aac gtc caa gaa gtc acc gga ctt gec 3 55 
lie Lys Gly Leu Thr Ser Gly Asn Val Gin Glu Val Thr Gly Leu Ala 
70 75 80 85 

etc gac tgc gac ggc gac acc gtc ctt ctg acc gtg aaa caa acc ggc 403 
Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr Val Lys Gin Thr Gly 
90 95 100 

ggt gcg tgc cac act ggt gec cac aca tgt ttc gac aat gac gtt ttg 451 
Gly Ala Cys His Thr Gly Ala His Thr Cys Phe Asp Asn Asp Val Leu 
105 110 115 

ctg taaaagcaac aacgattaag gaa 477 
Leu 



<210> 380 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Met Ser Asp Asn Pro Gin Glu Tyr Glu Leu Asp Trp Asp Val Glu Lys 
15 10 15 

Arg Leu Lys Leu Asn Asp Ala Gly Leu Val Pro Ala lie Val Gin Ala 
20 25 30 

Asp Gly Thr Asn Glu Val Leu Met Met Ala Trp Met Asp Thr His Ala 
35 40 45 

Leu Ala Tyr Thr Leu Ala Thr Arg Arg Gly Thr Tyr Phe Ser Arg Ser 
50 55 60 

Arg Asn Glu Tyr Trp lie Lys Gly Leu Thr Ser Gly Asn Val Gin Glu 
65 70 75 80 

Val Thr Gly Leu Ala Leu Asp Cys Asp Gly Asp Thr Val Leu Leu Thr 
85 90 95 

Val Lys Gin Thr Gly Gly Ala Cys His Thr Gly Ala His Thr Cys Phe 
100 105 110 

Asp Asn Asp Val Leu Leu 
115 



<210> 381 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA01100 



<400> 381 



BGI-121CP 



-550- 



gctgtgggct actcaattcc acccagaaaa atcaggtgac gcaggcgcac agctactgcg 60 

aaactggatc aactacatct aacagatagg atcaatattc atg acc ttc act att 115 

Met Thr Phe Thr lie 
1 5 

ctt cct gca gtc gat gta gtt aac gga caa gca gtt cgc eta gat cag 163 
Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala Val Arg Leu Asp Gin 
10 15 20 

ggc gag gec ggc act gaa aag tct tat ggc acc cct ttg gaa tec gca 211 
Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr Pro Leu Glu Ser Ala 
25 30 35 

ctg aag tgg cag gag cag ggt gca aag tgg ttg cac ttt gtg gac ctg 25 9 
Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu His Phe Val Asp Leu 
40 45 50 

gac gca gcg ttc aac cgt ggt tec aac cat gag atg atg gcg gaa att 3 07 
Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu Met Met Ala Glu lie 
55 60 65 

gtc ggc aag etc gat gtt gat gtg gag etc act ggc ggt ate cgt gat 3 55 
Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr Gly Gly lie Arg Asp 
70 75 80 85 

gat gag tct ctg gag cgc gcg ctg gca acc ggt gca cgt cgt gta aac 403 
Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly Ala Arg Arg Val Asn 
90 95 100 

att ggt acc get get ctg gag aag cca gag tgg att get tct gcg att 451 
lie Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp lie Ala Ser Ala lie 
105 110 115 

caa cgc tat ggc gag aag att get gtc gat ate get gtg cgt ttg gaa 499 
Gin Arg Tyr Gly Glu Lys lie Ala Val Asp lie Ala Val Arg Leu Glu 
120 125 130 

gat ggt gaa tgg cgc acc cgt gga aac ggt tgg gtc tec gat ggt ggc 547 
Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp Val Ser Asp Gly Gly 
135 140 145 

gat ctg tgg gaa gtt etc gag cgt ttg gat tec caa ggt tgt gca cgt 595 
Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser Gin Gly Cys Ala Arg 
150 155 160 165 

ttc gtg gtt acc gat gtg tec aag gac ggc acc ttg agt ggt cca aat 643 
Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr Leu Ser Gly Pro Asn 
170 175 180 

gtt gag ctg ctg cgt gag gtt get gca get aca gac gca cct ate gtg 691 
Val Glu Leu Leu Arg Glu Val Ala Ala Ala Thr Asp Ala Pro lie Val 
185 190 195 

gca tct ggt gga att tct gtt ttg gaa gat gtt ttg gaa eta gec aag 73 9 
Ala Ser Gly Gly lie Ser Val Leu Glu Asp Val Leu Glu Leu Ala Lys 
200 205 210 



tac cag gat gag ggc att gat tec gtc ate att ggc aag gca ctt tat 7 87 
Tyr Gin Asp Glu Gly lie Asp Ser Val lie lie Gly Lys Ala Leu Tyr 
215 220 225 
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gag cac aag ttc acc etc gaa gag get ttg get gca gta gaa aag etc 83 5 
Glu His Lys Phe Thr Leu Glu Glu Ala Leu Ala Ala Val Glu Lys Leu 
230 235 240 245 

ggt taatacatgg atgctcgtgg gat 861 
Gly 



<210> 382 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Met Thr Phe Thr lie Leu Pro Ala Val Asp Val Val Asn Gly Gin Ala 
15 10 15 

Val Arg Leu Asp Gin Gly Glu Ala Gly Thr Glu Lys Ser Tyr Gly Thr 
20 25 30 

Pro Leu Glu Ser Ala Leu Lys Trp Gin Glu Gin Gly Ala Lys Trp Leu 
35 40 45 

His Phe Val Asp Leu Asp Ala Ala Phe Asn Arg Gly Ser Asn His Glu 
50 55 60 

Met Met Ala Glu lie Val Gly Lys Leu Asp Val Asp Val Glu Leu Thr 
65 70 75 80 

Gly Gly He Arg Asp Asp Glu Ser Leu Glu Arg Ala Leu Ala Thr Gly 
85 90 95 

Ala Arg Arg Val Asn He Gly Thr Ala Ala Leu Glu Lys Pro Glu Trp 
100 105 110 

He Ala Ser Ala He Gin Arg Tyr Gly Glu Lys He Ala Val Asp He 
115 120 125 

Ala Val Arg Leu Glu Asp Gly Glu Trp Arg Thr Arg Gly Asn Gly Trp 
130 135 140 

Val Ser Asp Gly Gly Asp Leu Trp Glu Val Leu Glu Arg Leu Asp Ser 
145 150 155 160 

Gin Gly Cys Ala Arg Phe Val Val Thr Asp Val Ser Lys Asp Gly Thr 
165 170 175 

Leu Ser Gly Pro Asn Val Glu Leu Leu Arg Glu Val Ala Ala Ala Thr 
180 185 190 

Asp Ala Pro He Val Ala Ser Gly Gly He Ser Val Leu Glu Asp Val 
195 200 205 

Leu Glu Leu Ala Lys Tyr Gin Asp Glu Gly He Asp Ser Val He He 
210 215 220 



Gly Lys Ala Leu Tyr Glu His Lys Phe Thr Leu Glu Glu Ala Leu Ala 
225 230 235 240 
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Ala Val Glu Lys Leu Gly 
245 



<210> 383 
<211> 756 
<212> DNA 

<213> Co rynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA01101 

<400> 383 

atcgcagcta ggccagtgtg gtggatataa aacccttttg gggagaaaga aactcgactg 60 

cggttcttga tcctgaaagc acgtgacata aactatcggc atg acc aaa act gtc 115 

Met Thr Lys Thr Val 
1 5 

gcc ctt etc gac tac gga tct gga aac ctt cgt tct get caa cgc gca 163 
Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg Ser Ala Gin Arg Ala 
10 15 20 

eta gag cgt gcc ggt gca gaa gtt ate gtg age tec gat cca gaa gtt 211 
Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser Ser Asp Pro Glu Val 
25 30 35 

tgc acc aac get gat ggc etc eta gtt cct gga gtg ggc gca ttt gat 259 
Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly Val Gly Ala Phe Asp 
40 45 50 

gcc tgc atg aag ggt ttg aaa aac gtc ttc gga cat cgc att ate gga 3 07 
Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly His Arg lie lie Gly 
55 60 65 

cag cgt ctt get ggt gga cgt cca gtg atg ggt att tgt gtg ggc atg 3 55 
Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly lie Cys Val Gly Met 
70 75 80 85 

cag ate ctg ttc gat gaa ggc gat gag cac ggc att aag tea get ggt 403 
Gin lie Leu Phe Asp Glu Gly Asp Glu His Gly lie Lys Ser Ala Gly 
90 95 100 

tgc ggc gag tgg cct ggc aaa gtg gaa cgc etc caa gcg gag ate ctg 451 
Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu Gin Ala Glu lie Leu 
105 110 115 

cct cac atg ggg tgg aac aca ctt gaa atg cct acc aac tea cca atg 499 
Pro His Met Gly Trp Asn Thr Leu Glu Met Pro Thr Asn Ser Pro Met 
120 125 130 

ttt gag gga att tea cct gat gag cgt ttc tac ttc gtg cac tec tat 547 
Phe Glu Gly lie Ser Pro Asp Glu Arg Phe Tyr Phe Val His Ser Tyr 
135 140 145 



ggt gtg cgc aag tgg acg ttg gaa acc gac gat ctg acc acg cct cca 
Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp Leu Thr Thr Pro Pro 
150 155 160 165 



595 
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gag gtt gtg tgg gcg aag cac gaa aat gat cgt ttt gtg gca get gtg 643 
Glu Val Val Trp Ala Lys His Glu Asn Asp Arg Phe Val Ala Ala Val 
170 175 180 

gaa aac ggc acg ctg tgg get act caa ttc cac cca gaa aaa tea ggt 691 
Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His Pro Glu Lys Ser Gly 
185 190 195 

gac gca ggc gca cag eta ctg cga aac tgg ate aac tac ate 733 
Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp lie Asn Tyr lie 
200 205 210 

taacagatag gatcaatatt cat 756 



<210> 384 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Met Thr Lys Thr Val Ala Leu Leu Asp Tyr Gly Ser Gly Asn Leu Arg 
15 10 15 

Ser Ala Gin Arg Ala Leu Glu Arg Ala Gly Ala Glu Val lie Val Ser 
20 25 30 

Ser Asp Pro Glu Val Cys Thr Asn Ala Asp Gly Leu Leu Val Pro Gly 
35 40 45 

Val Gly Ala Phe Asp Ala Cys Met Lys Gly Leu Lys Asn Val Phe Gly 
50 55 60 

His Arg lie lie Gly Gin Arg Leu Ala Gly Gly Arg Pro Val Met Gly 
65 70 75 80 

He Cys Val Gly Met Gin He Leu Phe Asp Glu Gly Asp Glu His Gly 
85 90 95 

He Lys Ser Ala Gly Cys Gly Glu Trp Pro Gly Lys Val Glu Arg Leu 
100 105 110 

Gin Ala Glu He Leu Pro His Met Gly Trp Asn Thr Leu Glu Met Pro 
115 120 125 

Thr Asn Ser Pro Met Phe Glu Gly He Ser Pro Asp Glu Arg Phe Tyr 
130 135 140 

Phe Val His Ser Tyr Gly Val Arg Lys Trp Thr Leu Glu Thr Asp Asp 
145 150 155 160 

Leu Thr Thr Pro Pro Glu Val Val Trp Ala Lys His Glu Asn Asp Arg 
165 170 175 

Phe Val Ala Ala Val Glu Asn Gly Thr Leu Trp Ala Thr Gin Phe His 
180 185 190 

Pro Glu Lys Ser Gly Asp Ala Gly Ala Gin Leu Leu Arg Asn Trp He 
195 200 205 



Asn Tyr He 
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210 



<210> 385 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01657 

<400> 385 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 



ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 

Val lie Val Gly Val 
1 5 



115 



tta get etc cag ggc ggg gtg gaa gaa cac etc acc gec ttg gaa get 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 



163 



etc gga gcg acg acc cga aaa gta cgt gtg cca aag gac ctt gat ggt 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 



211 



etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 
Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 



259 



ctg get egg aca ttc gac gtg gta gaa cct eta gcg aat etc att cgc 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu lie Arg 
55 60 65 



307 



gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu lie Tyr Leu Ala 
70 75 80 85 



355 



aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 



403 



gac gtg gtg gtg cgt cga aac gca ttt ggc gee caa cgc gaa tec ttc 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 



451 



gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 



499 



cag gec teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 
Gin Ala Ser Phe lie Arg Ala Pro lie Val Thr Ala Phe Gly Pro Thr 
135 140 145 



547 



gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 
Val Glu Ala lie Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 



595 



caa ggc aac ate ate gcg ctg tct ttc cat ccc gaa gaa acc ggc gat 



643 
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Gln Gly Asn lie lie Ala Leu Ser Phe His Pro Glu Glu Thr Gly Asp 
170 175 180 

tac cgc ate cac caa gec tgg ctg gac ctg gtg aga aaa cac get gaa 691 
Tyr Arg lie His Gin Ala Trp Leu Asp Leu Val Arg Lys His Ala Glu 
185 190 195 

ctg gcg att tgatgttttc ggtagegetc tgt 723 
Leu Ala lie 
200 



<210> 386 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicurn 
<400> 386 

Val lie Val Gly Val Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu 
15 10 15 

Thr Ala Leu Glu Ala Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro 
20 25 30 

Lys Asp Leu Asp Gly Leu Glu Gly lie Val lie Pro Gly Gly Glu Ser 
35 40 45 

Thr Val Leu Asp Lys Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu 
50 55 60 

Ala Asn Leu lie Arg Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly 
65 70 75 80 

Leu lie Tyr Leu Ala Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin 
85 90 95 

Thr Leu Ala Val Val Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala 
100 105 110 

Gin Arg Glu Ser Phe Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala 
115 120 125 

Thr Phe Pro Gly Val Gin Ala Ser Phe lie Arg Ala Pro lie Val Thr 
130 135 140 

Ala Phe Gly Pro Thr Val Glu Ala lie Ala Ala Leu Asn Gly Gly Glu 
145 150 155 160 

Val Val Gly Val Arg Gin Gly Asn He He Ala Leu Ser Phe His Pro 
165 170 175 

Glu Glu Thr Gly Asp Tyr Arg He His Gin Ala Trp Leu Asp Leu Val 
180 185 190 

Arg Lys His Ala Glu Leu Ala He 
195 200 



<210> 387 
<211> 601 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> FRXA01657 

<400> 387 

cctccgtcat tgccgacgta tcccgcggcc tgggtgaagc catggtgggc atcaacgtat 60 



ccgacgttcc agcaccacac cgactcgccg agcgcggctg gtg ate gtt gga gtt 

Val He Val Gly Val 
1 5 



115 



tta get etc cag ggc ggg gtg gaa gaa cac etc acc gee ttg gaa get 
Leu Ala Leu Gin Gly Gly Val Glu Glu His Leu Thr Ala Leu Glu Ala 
10 15 20 



163 



etc gga gcg acg acc cga aaa gta cgt gtg cca aag gac ctt gat ggt 
Leu Gly Ala Thr Thr Arg Lys Val Arg Val Pro Lys Asp Leu Asp Gly 
25 30 35 



211 



etc gaa ggc ate gtc ate ccc ggc ggg gaa tec acc gtg ttg gac aaa 
Leu Glu Gly He Val He Pro Gly Gly Glu Ser Thr Val Leu Asp Lys 
40 45 50 



259 



ctg get egg aca ttc gac gtg gta gaa cct eta gcg aat etc att cgc 
Leu Ala Arg Thr Phe Asp Val Val Glu Pro Leu Ala Asn Leu He Arg 
55 60 65 



307 



gac ggc eta ccc gtt ttc get acc tgc get ggc ctg ate tat ctg gcg 
Asp Gly Leu Pro Val Phe Ala Thr Cys Ala Gly Leu He Tyr Leu Ala 
70 75 80 85 



355 



aaa cac etc gac aac cca gca agg gga caa caa acc ttg gcg gta gtg 
Lys His Leu Asp Asn Pro Ala Arg Gly Gin Gin Thr Leu Ala Val Val 
90 95 100 



403 



gac gtg gtg gtg cgt cga aac gca ttt ggc gee caa cgc gaa tec ttc 
Asp Val Val Val Arg Arg Asn Ala Phe Gly Ala Gin Arg Glu Ser Phe 
105 110 115 



451 



gac acc acc gtg gat gtt tec ttc gac ggt gca aca ttc ccc gga gtg 
Asp Thr Thr Val Asp Val Ser Phe Asp Gly Ala Thr Phe Pro Gly Val 
120 125 130 



499 



cag gec teg ttt ate cga get ccc ate gtc act get ttt ggt cct acg 
Gin Ala Ser Phe He Arg Ala Pro He Val Thr Ala Phe Gly Pro Thr 
135 140 145 



547 



gta gaa gcg ate get get etc aac ggt ggg gag gtg gtt ggt gta cgc 
Val Glu Ala He Ala Ala Leu Asn Gly Gly Glu Val Val Gly Val Arg 
150 155 160 165 



595 



caa ggc 
Gin Gly 



601 



<210> 388 
<211> 167 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Val lie Val Gly Val 
1 5 

Thr Ala Leu Glu Ala 
20 

Lys Asp Leu Asp Gly 
35 

Thr Val Leu Asp Lys 
50 

Ala Asn Leu lie Arg 
65 

Leu lie Tyr Leu Ala 
85 

Thr Leu Ala Val Val 
100 

Gin Arg Glu Ser Phe 
115 

Thr Phe Pro Gly Val 
130 

Ala Phe Gly Pro Thr 
145 

Val Val Gly Val Arg 
165 



<210> 389 
<211> 897 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXA01098 

<400> 389 

aaaagggctc acgatgtgct gttaagtaag attgaaaaag ttcggttgat gcatgcagat 60 

gcaggtaatg accagtcgtt aaatgaggag tacaagtaaa atg ggc gtg gca att 115 

Met Gly Val Ala He 
1 5 

cga gtt att cct tgc ctg gac gtg gac aac ggc egg gtt gtt aaa ggc 163 
Arg Val He Pro Cys Leu Asp Val Asp Asn Gly Arg Val Val Lys Gly 
10 15 20 

gtg aac ttt gaa aac etc cgc gat get ggc gat cct gtg gag ttg gca 211 
Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp Pro Val Glu Leu Ala 



Leu Ala Leu Gin Gly 
10 

Leu Gly Ala Thr Thr 
25 

Leu Glu Gly He Val 
40 

Leu Ala Arg Thr Phe 
55 

Asp Gly Leu Pro Val 
70 

Lys His Leu Asp Asn 
90 

Asp Val Val Val Arg 
105 

Asp Thr Thr Val Asp 
120 

Gin Ala Ser Phe He 
135 

Val Glu Ala He Ala 
150 

Gin Gly 



Gly Val Glu Glu His Leu 
15 

Arg Lys Val Arg Val Pro 
30 

He Pro Gly Gly Glu Ser 
45 

Asp Val Val Glu Pro Leu 
60 

Phe Ala Thr Cys Ala Gly 
75 80 

Pro Ala Arg Gly Gin Gin 
95 

Arg Asn Ala Phe Gly Ala 
110 

Val Ser Phe Asp Gly Ala 
125 

Arg Ala Pro He Val Thr 
140 

Ala Leu Asn Gly Gly Glu 
155 160 
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25 30 35 

aag cgc tat gac gag gaa ggg gca gat gag ctg acc ttc ctg gat gtc 2 59 
Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu Thr Phe Leu Asp Val 
40 45 50 

acc gcc teg aag cat ggt cgc ggc acc atg ctg gat gtt gtt cga cgc 307 
Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu Asp Val Val Arg Arg 
55 60 65 

acc get gat cag gtg ttc ate cct ctg act gtc ggt ggc ggc gtg cgc 3 55 
Thr Ala Asp Gin Val Phe lie Pro Leu Thr Val Gly Gly Gly Val Arg 
70 75 80 85 

age gaa gaa gat gtt gat caa ttg ctg cgc get ggc gcc gac aag gtt 403 
Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala Gly Ala Asp Lys Val 
90 95 100 

teg gtg aac acg tct gcg att gcc cgt cca gaa ctg ctg tea gag ctg 451 
Ser Val Asn Thr Ser Ala lie Ala Arg Pro Glu Leu Leu Ser Glu Leu 
105 110 115 

tec aag cgt ttt ggt get cag tgc ate gtg ttg tct gtg gat gcc agg 499 
Ser Lys Arg Phe Gly Ala Gin Cys lie Val Leu Ser Val Asp Ala Arg 
120 125 130 

cgc gtt cct gaa ggt gga act cct cag cca tct ggt ttt gaa gtc acc 547 
Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser Gly Phe Glu Val Thr 
135 140 145 

acc cac ggc ggt tec aag tec gca gaa ctt gat gca ate gag tgg gca 595 
Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp Ala lie Glu Trp Ala 
150 155 160 165 

aag cgc ggc gaa gag ctg ggc gtt ggc gaa att ctg etc aac tec atg 643 
Lys Arg Gly Glu Glu Leu Gly Val Gly Glu lie Leu Leu Asn Ser Met 
170 175 180 

gac ggc gac ggc acc aaa aac ggc ttt gac eta gag ctg ctg gaa aaa 691 
Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu Glu Leu Leu Glu Lys 
185 190 195 

gtt cgc gca gcc gta tec att cct gta ate gcc tec ggc ggc get ggc 739 
Val Arg Ala Ala Val Ser lie Pro Val lie Ala Ser Gly Gly Ala Gly 
200 205 210 

aag gcg gag cat ttc cca cca get gtt gca get ggc gcc aac gca gtg 7 87 
Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala Gly Ala Asn Ala Val 
215 220 225 

ctt gcc gcg acc att ttc cac ttc cgc gaa gta acc ate gcc gaa gta 83 5 
Leu Ala Ala Thr lie Phe His Phe Arg Glu Val Thr lie Ala Glu Val 
230 235 240 245 

aag gga gcc att aaa gat gca gga ttt gag gtg egg aaa tgagtgacaa 884 
Lys Gly Ala lie Lys Asp Ala Gly Phe Glu Val Arg Lys 
250 255 



tccacaagag tat 



897 
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<210> 390 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Met Gly Val Ala lie Arg Val lie Pro Cys Leu Asp Val Asp Asn Gly 
15 10 15 

Arg Val Val Lys Gly Val Asn Phe Glu Asn Leu Arg Asp Ala Gly Asp 
20 25 30 

Pro Val Glu Leu Ala Lys Arg Tyr Asp Glu Glu Gly Ala Asp Glu Leu 
35 40 45 

Thr Phe Leu Asp Val Thr Ala Ser Lys His Gly Arg Gly Thr Met Leu 
50 55 60 

Asp Val Val Arg Arg Thr Ala Asp Gin Val Phe He Pro Leu Thr Val 
65 70 75 80 

Gly Gly Gly Val Arg Ser Glu Glu Asp Val Asp Gin Leu Leu Arg Ala 
85 90 95 

Gly Ala Asp Lys Val Ser Val Asn Thr Ser Ala He Ala Arg Pro Glu 
100 105 110 

Leu Leu Ser Glu Leu Ser Lys Arg Phe Gly Ala Gin Cys He Val Leu 
115 120 125 

Ser Val Asp Ala Arg Arg Val Pro Glu Gly Gly Thr Pro Gin Pro Ser 
130 135 140 

Gly Phe Glu Val Thr Thr His Gly Gly Ser Lys Ser Ala Glu Leu Asp 
145 150 155 160 

Ala He Glu Trp Ala Lys Arg Gly Glu Glu Leu Gly Val Gly Glu He 
165 170 175 

Leu Leu Asn Ser Met Asp Gly Asp Gly Thr Lys Asn Gly Phe Asp Leu 
180 185 190 

Glu Leu Leu Glu Lys Val Arg Ala Ala Val Ser He Pro Val He Ala 
195 200 205 

Ser Gly Gly Ala Gly Lys Ala Glu His Phe Pro Pro Ala Val Ala Ala 
210 215 220 

Gly Ala Asn Ala Val Leu Ala Ala Thr He Phe His Phe Arg Glu Val 
225 230 235 240 

Thr He Ala Glu Val Lys Gly Ala He Lys Asp Ala Gly Phe Glu Val 
245 250 255 



Arg Lys 



<210> 391 
<211> 729 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXN01104 



<400> 391 

cacttgcgca ctaccattgg 
gagatcatca agctgaacct 



tgtgcctgag gaaaatgatg 
gtaagagaga agaatttttc 



cgtttttgga cgcagctgca 60 

atg act gtc gca cca 115 
Met Thr Val Ala Pro 
1 5 



aga att ggt acc gca acc cgc acc acc age gaa tec gac ate ace gtc 163 
Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 
10 15 20 



gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 211 
Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 
25 30 35 



cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 2 59 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 



gat ctg aaa gtc cat gee aag ggc gac ate gag ate gac gca cac cac 3 07 
Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 
55 60 65 



acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ctt gac get 3 55 
Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 



att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 403 
lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 
90 95 100 



atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 451 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 
105 110 115 



tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 499 
Tyr Phe Val lie Ser Gly Glu Pro Asp His Met lie Thr Ser Val lie 
120 125 130 



ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 547 
Gly Gly His Tyr Ala Thr Val He Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 



gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 595 
Ala Leu Asn Ser Arg He Thr Leu His Val He Cys His Tyr Gly Arg 
150 155 160 165 



gac cct cac cac ate acc gaa gca gag 
Asp Pro His His He Thr Glu Ala Glu 
170 



tac aag get gtt gec cgt gcg 643 
Tyr Lys Ala Val Ala Arg Ala 
175 180 



ctg cgc ggt gee gta gag atg gat cct cgt caa aca gga ate cca tec 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly He Pro Ser 
185 190 195 



691 
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act aag gga gcg etc tagacatgaa ctcttctccc ate 
Thr Lys Gly Ala Leu 
200 



<210> 392 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Thr Val Ala Pro Arg lie Gly r 
1 5 



Thr Ala Thr Arg Thr Thr Ser Glu 
10 15 



Ser Asp lie Thr Val Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

lie Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp lie Glu 
50 55 60 

lie Asp Ala His His Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

lie Ser Gly Arg Pro Tyr Phe Val lie Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val He Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 

Thr Gly He Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 393 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> FRXA01104 
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<400> 393 

cacttgcgca ctaccattgg tgtgcctgag gaaaatgatg cgtttttgga cgcagctgca 60 



gagatcatca agctgaacct gtaagagaga agaatttttc atg act gtc gca cca 

Met Thr Val Ala Pro 
1 5 



115 



aga att ggt acc gca acc cgc acc acc age gaa tec gac ate ace gtc 
Arg lie Gly Thr Ala Thr Arg Thr Thr Ser Glu Ser Asp lie Thr Val 
10 15 20 



163 



gag ate aac ctg gac ggc acc ggc aaa gta gat ate gat acc ggc ctg 
Glu lie Asn Leu Asp Gly Thr Gly Lys Val Asp lie Asp Thr Gly Leu 
25 30 35 



211 



cca ttt ttc gac cac atg etc act gca ttc ggc gtg cac ggc agt ttt 
Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly Val His Gly Ser Phe 
40 45 50 



259 



gat ctg aaa gtc cat gee aag ggc gac ate gag ate gac gca cac cac 
Asp Leu Lys Val His Ala Lys Gly Asp lie Glu lie Asp Ala His His 
55 60 65 



307 



acc gtg gaa gat acc gee ate gtg etc ggc caa gca etc ctt gac get 
Thr Val Glu Asp Thr Ala lie Val Leu Gly Gin Ala Leu Leu Asp Ala 
70 75 80 85 



355 



att ggc gac aag aaa ggc ate cgc cgt ttc gca tec tgc cag ctg ccc 
lie Gly Asp Lys Lys Gly lie Arg Arg Phe Ala Ser Cys Gin Leu Pro 
90 95 100 



403 



atg gat gag gca tta gtg gag tec gtg gtg gat ate tec ggt cgc cca 
Met Asp Glu Ala Leu Val Glu Ser Val Val Asp lie Ser Gly Arg Pro 
105 110 115 



451 



tac ttc gtg ate tec ggc gaa cca gac cac atg ate acc tec gtg ate 
Tyr Phe Val lie Ser Gly Glu Pro Asp His Met lie Thr Ser Val lie 
120 125 130 



499 



ggt gga cac tac gca acc gtg ate aac gag cac ttc ttt gaa acc etc 
Gly Gly His Tyr Ala Thr Val lie Asn Glu His Phe Phe Glu Thr Leu 
135 140 145 



547 



gcg etc aac tec cga ate acc etc cac gtg ate tgc cac tac ggc cgc 
Ala Leu Asn Ser Arg He Thr Leu His Val He Cys His Tyr Gly Arg 
150 155 160 165 



595 



gac cct cac cac ate acc gaa gca gag tac aag get gtt gec cgt gcg 
Asp Pro His His He Thr Glu Ala Glu Tyr Lys Ala Val Ala Arg Ala 
170 175 180 



643 



ctg cgc ggt gee gta gag atg gat cct cgt caa aca gga ate cca tec 
Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin Thr Gly He Pro Ser 
185 190 195 



691 



act aag gga gcg etc tagacatgaa ctcttctccc ate 
Thr Lys Gly Ala Leu 
200 



729 
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<210> 394 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Thr Val Ala Pro Arg He Gly Thr Ala Thr Arg Thr Thr Ser Glu 
15 10 15 

Ser Asp He Thr Val Glu He Asn Leu Asp Gly Thr Gly Lys Val Asp 
20 25 30 

He Asp Thr Gly Leu Pro Phe Phe Asp His Met Leu Thr Ala Phe Gly 
35 40 45 

Val His Gly Ser Phe Asp Leu Lys Val His Ala Lys Gly Asp He Glu 
50 55 60 

He Asp Ala His His Thr Val Glu Asp Thr Ala He Val Leu Gly Gin 
65 70 75 80 

Ala Leu Leu Asp Ala He Gly Asp Lys Lys Gly He Arg Arg Phe Ala 
85 90 95 

Ser Cys Gin Leu Pro Met Asp Glu Ala Leu Val Glu Ser Val Val Asp 
100 105 110 

He Ser Gly Arg Pro Tyr Phe Val He Ser Gly Glu Pro Asp His Met 
115 120 125 

He Thr Ser Val He Gly Gly His Tyr Ala Thr Val He Asn Glu His 
130 135 140 

Phe Phe Glu Thr Leu Ala Leu Asn Ser Arg He Thr Leu His Val He 
145 150 155 160 

Cys His Tyr Gly Arg Asp Pro His His He Thr Glu Ala Glu Tyr Lys 
165 170 175 

Ala Val Ala Arg Ala Leu Arg Gly Ala Val Glu Met Asp Pro Arg Gin 
180 185 190 

Thr Gly He Pro Ser Thr Lys Gly Ala Leu 
195 200 



<210> 395 
<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXN00446 

<400> 395 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
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ctc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 
10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 
25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro Trp Arg Ser Phe Glu 
40 45 50 

get tat cca att ttc gcg cag gtc gcg ggc gee act cct gtt gee att 3 07 
Ala Tyr Pro lie Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala lie 
55 60 65 

ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gec gcg 3 55 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 
70 75 80 85 

ate act gat aag acc cgc etc att ttc ate tgc aac ccc aac aat cct 403 
lie Thr Asp Lys Thr Arg Leu lie Phe lie Cys Asn Pro Asn Asn Pro 
90 95 100 

teg ggc acc acc ate acc cag gcg cag ttt gat aat ttc atg gaa aag 451 
Ser Gly Thr Thr lie Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 
105 110 115 

gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 499 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 

aac cgc gcg gac gac acc cca gtt gee act gag gaa ate cac cgc cac 547 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie His Arg His 
135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 
Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gee ttc gga aac gca gag ate ate gca gcg 643 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He He Ala Ala 
170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 
Met Asn Lys Val Ala Xle Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 
185 190 195 

gca gcg ctt gcg agt ttg aat tct gee gat gag ttg atg gaa egg gtg 73 9 
Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 7 87 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gee aat ttc gtc tgg ctg ccg ggc gag ggc gec get 835 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 
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gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att cgc gcg ttc 8 83 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly lie Val lie Arg Ala Phe 
250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gec gag gaa act gac aag 931 
Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 
265 270 275 

ctg ctg cgc gcg tgg gag gec ate aat get ggg tagtctttgg cgttttgcgg 9 84 
Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
280 285 

tgc 9 87 



<210> 396 
<211> 288 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 396 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val lie Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala 
50 55 60 

Thr Pro Val Ala He Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala He Thr Asp Lys Thr Arg Leu He Phe He Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp 
100 105 110 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
130 135 140 

Glu He His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 
165 170 175 

Glu He He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn 
180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 
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Leu Met Glu Arg 
210 

Ser Ala Leu Gly 
225 

Gly Glu Gly Ala 



Val lie Arg Ala 
260 

Glu Glu Thr Asp 
275 



Val Glu Glu Thr 
215 

Ala Ala Pro Thr 
230 

Ala Glu Leu Ala 
245 

Phe Pro Glu Gly 



Lys Leu Leu Arg 
280 



Val Glu Lys Arg 
220 

Gin Ala Asn Phe 
235 

Ala Lys Leu Ala 
250 

Ala Arg lie Ser 
265 

Ala Trp Glu Ala 



Asp Ala Val Val 



Val Trp Leu Pro 
240 

Glu His Gly lie 
255 

Val Thr Asn Ala 
270 

lie Asn Ala Gly 
285 



<210> 397 
<211> 545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (522) 
<223> FRXA00446 

<400> 397 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 48 
Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

ttt gag ttc aac cgc gcg gac gac acc cca gtt gec act gag gaa ate 96 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu lie 
20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 144 
His Arg His Asp Asn Val lie Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gec ttc gga aac gca gag ate 192 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 240 
He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gee gat gag ttg atg 288 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 336 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 



ctt ggt get gcg ccg acg cag gec aat ttc gtc tgg ctg ccg ggc gag 3 84 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 
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ggc gcc get gag ttg gcg get aaa ttg gec gag cac ggc ate gtg att 432 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg ace aac gcc gag gaa 480 
Arg Ala Phe Pro Glu Gly Ala Arg lie Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 522 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala lie Asn Ala Gly 
165 170 

tagtctttgg cgttttgcgg tgc 545 



<210> 398 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 
20 25 30 

His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu lie 
50 55 60 

He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 

Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 110 

Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
130 135 140 

Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
165 170 



<210> 399 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) ♦ . (1198) 
<223> RXA01105 

<400> 399 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 

gctttgaaaa cctccccacc accgacgagg cctaagaaaa atg acc aaa att act 115 

Met Thr Lys lie Thr 
1 5 

ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 163 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 

ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 211 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 
25 30 35 

cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gee acc gtg 259 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 

gat aag ate gec acc gag ctg aac cgc tac cca gag cgc gat get gtg 307 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 

gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 3 55 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 

get gtc acc agg gat aac ctg tgg get gee aat ggt tec aat gaa att 403 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 
90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 
105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg lie Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 
Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 
170 175 180 

gat gtt gag cgc ate ate aac gtt gec cca ggc ate gtg ate gtg gat 691 
Asp Val Glu Arg lie lie Asn Val Ala Pro Gly lie Val He Val Asp 
185 190 195 



gaa get tat gcg gaa ttc tec cca tea cct tea gca acc act ctt ctg 



739 
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Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 787 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 835 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gac gec gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 
Phe lie Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 
250 255 260 

ctg age caa gca gee gca ate gta gcg ctg cgt cac tec get gac acg 931 
Leu Ser Gin Ala Ala Ala lie Val Ala Leu Arg His Ser Ala Asp Thr 
265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 1027 
Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 1075 
Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 
310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 1123 
Leu Asp Arg Gly Val Leu lie Arg Asp Val Gly lie Ala Gly His Leu 
330 335 340 

cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 1171 
Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 
345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 1218 
Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 

tga 1221 



<210> 400 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Met Thr Lys lie Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 
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Leu Val Ala Thr 
50 

Glu Arg Asp Ala 
65 

Lys Gin Thr Gly 



Gly Ser Asn Glu 
100 

Gly Arg Thr Ala 
115 

Leu Ala Lys Gly 
130 

Asp Phe Arg lie 
145 

Gin Pro Asp lie 



Val Thr Ser Leu 
180 

He Val He Val 
195 

Ala Thr Thr Leu 
210 

Thr Met Ser Lys 
225 

Val Ala Asn Pro 



Tyr His Leu Ser 
260 

His Ser Ala Asp 
275 

Val Arg Val Ala 
290 

Ser Glu Ser Asn 
305 

Ala Trp Gin Ala 



He Ala Gly His 
340 

Ala Phe Leu Asp 
355 



Val Asp Lys He 
55 

Val Glu Leu Arg 
70 

Val Ala Val Thr 
85 

He Leu Gin Gin 



Leu Gly Phe Gin 
120 

Thr His Thr Glu 
135 

Asp Met Asp Val 
150 

Val Phe Val Thr 
165 

Asp Asp Val Glu 



Asp Glu Ala Tyr 
200 

Leu Glu Lys Tyr 
215 

Ala Phe Asp Phe 
230 

Ala Phe He Asp 
245 

Ala Leu Ser Gin 



Thr Leu Gly Thr 
280 

Ala Arg Leu Glu 
295 

Phe Val Phe Phe 
310 

Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 
360 



Ala Thr Glu Leu 
60 

Asp Glu Leu Ala 
75 

Arg Asp Asn Leu 
90 

Leu Leu Gin Ala 
105 

Pro Ser Tyr Ser 



Phe He Ala Val 
140 

Ala Leu Glu Glu 
155 

Thr Pro Asn Asn 
170 

Arg He lie Asn 
185 

Ala Glu Phe Ser 



Pro Thr Lys Leu 
220 

Ala Gly Gly Arg 
235 

Ala Val Met Leu 
250 

Ala Ala Ala He 
265 

Val Glu Lys Leu 



Glu Leu Gly Tyr 
300 

Gly Asp Phe Ser 
315 

Gly Val Leu He 
330 

He Gly Val Pro 
345 

He He Lys Leu 



Asn Arg Tyr Pro 



Ala Tyr He Thr 
80 

Trp Ala Ala Asn 
95 

Phe Gly Gly Pro 
110 

Met His Pro He 
125 

Ser Arg Gly Ala 



He Arg Ala Lys 
160 

Pro Thr Gly Asp 
175 

Val Ala Pro Gly 
190 

Pro Ser Pro Ser 
205 

Val Val Ser Arg 



Leu Gly Tyr Phe 
240 

Val Arg Leu Pro 
255 

Val Ala Leu Arg 
270 

Ser Val Glu Arg 
285 

Ala Val Val Pro 



Asp Gin His Ala 
320 

Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 
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<210> 401 
<211> 1449 
<212> DNA 

<213> Corynebacteriuin glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXA01106 

<400> 401 

ggtaaacatg cgggcttaag aacttgtgtt gaggccgctt ggattcgggc accgagctcg 60 

aagaatttcg attcaacctt ttaagggaga acttttcgcc atg ttg aat gtc act 115 

Met Leu Asn Val Thr 
1 5 

gac ctg cga ggt caa aca cca tec aag age gac ate cga cgt get ttg 163 
Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp lie Arg Arg Ala Leu 
10 15 20 

cca cgt ggt ggc act gac gtg tgg tct gtg ctt ccc ata gtg cag cct 211 
Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu Pro lie Val Gin Pro 
25 30 35 

gtt gta gaa gat gtc caa aac cgc ggc get gaa get get ttg gat tac 25 9 
Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu Ala Ala Leu Asp Tyr 
40 45 50 

ggc gag aag ttc gac cat att cgc ccc gec teg gtg egg gtg cca get 3 07 
Gly Glu Lys Phe Asp His He Arg Pro Ala Ser Val Arg Val Pro Ala 
55 60 65 

gag gtt att get gca gca gaa aac acc tta gat ccg ttg gtg cgt gaa 3 55 
Glu Val He Ala Ala Ala Glu Asn Thr Leu Asp Pro Leu Val Arg Glu 
70 75 80 85 

teg att gaa gag teg att cgt cgc gtc cgc aag gtt cac get gag caa 4 03 
Ser He Glu Glu Ser He Arg Arg Val Arg Lys Val His Ala Glu Gin 
90 95 100 

aag cca tec gag cac acc act gaa ctt tea cca ggt ggc acc gtc act 451 
Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro Gly Gly Thr Val Thr 
105 110 115 

gag cgt ttc atg ccg att gat cgc gtg gga ctg tac gtt cca ggc ggc 49 9 
Glu Arg Phe Met Pro He Asp Arg Val Gly Leu Tyr Val Pro Gly Gly 
120 125 130 

aat gcg gtg tac cca tea age gtg att atg aat act gtc cca get caa 547 
Asn Ala Val Tyr Pro Ser Ser Val He Met Asn Thr Val Pro Ala Gin 
135 140 145 

gag get ggt gtg aac tec ctt gtg gtt gcg teg cct cct cag get gag 59 5 
Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser Pro Pro Gin Ala Glu 
150 155 160 165 

cac ggt ggc tgg cct cac ccc acc att ttg gcg gcg tgt tec ate ttg 643 
His Gly Gly Trp Pro His Pro Thr He Leu Ala Ala Cys Ser He Leu 
170 175 180 
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ggt gtt gat gag gtg tgg get gtc ggc ggc ggt cag gec gtg gcg ttg 691 
Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly Gin Ala Val Ala Leu 
185 190 195 

ctg get tat ggt gat gac get gca ggt etc gag cct gtg gat atg ate 739 
Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu Pro Val Asp Met lie 
200 205 210 

act gga cct ggc aat ate ttt gtc acc get gcg aag cgc ctg gtc agg 787 
Thr Gly Pro Gly Asn lie Phe Val Thr Ala Ala Lys Arg Leu Val Arg 
215 220 225 

gga gtg gta ggt act gat tct gag get ggc cct aca gaa ate get gtg 83 5 
Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro Thr Glu lie Ala Val 
230 235 240 245 

ctt get gat gee tct gec aac gee gtc aac gtt gec tac gat ctg ate 883 
Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val Ala Tyr Asp Leu lie 
250 255 260 

age caa gca gaa cac gat gtc atg get gcg tec gtg etc ate act gac 931 
Ser Gin Ala Glu His Asp Val Met Ala Ala Ser Val Leu lie Thr Asp 
265 270 275 

tec gag cag ctt gee aag gac gta aac agg gaa ate gag gcg cgt tac 979 
Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu lie Glu Ala Arg Tyr 
280 285 290 

tea ate acg cgc aac gec gag cgc gtc gca gaa get ttg cgc ggg gee 1027 
Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu Ala Leu Arg Gly Ala 
295 300 305 

cag agt ggc ate gtg ctt gtc gac gac att tec gtg ggt ate caa gta 107 5 
Gin Ser Gly lie Val Leu Val Asp Asp lie Ser Val Gly lie Gin Val 
310 315 320 325 

gee gat caa tac gca gcg gaa cac ctg gaa ate cac act gag aac gcg 1123 
Ala Asp Gin Tyr Ala Ala Glu His Leu Glu lie His Thr Glu Asn Ala 
330 335 340 

cgc gee gta gca gag cag ate acc aac gcg ggt gcg ate ttc gtg ggc 1171 
Arg Ala Val Ala Glu Gin lie Thr Asn Ala Gly Ala lie Phe Val Gly 
345 350 355 

gat ttc tea cca gta cca ctg ggt gat tac tec gca gga tec aac cac 1219 
Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser Ala Gly Ser Asn His 
360 365 370 

gtg ctg cca acc tct gga tec get cgt ttc tec gca ggt eta tec acg 1267 
Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser Ala Gly Leu Ser Thr 
375 380 385 

cac acg ttc ctt cgc cca gtc aac etc att gaa tac gat gag get get 1315 
His Thr Phe Leu Arg Pro Val Asn Leu lie Glu Tyr Asp Glu Ala Ala 
390 395 400 405 

ctg aag gac gtc teg cag gtt gtc ate aac ttt gec aac gee gaa gat 13 63 
Leu Lys Asp Val Ser Gin Val Val He Asn Phe Ala Asn Ala Glu Asp 
410 415 420 

ctt cca gcg cac ggc gaa gca ate cgt gca cgc ttt gaa aac etc ccc 1411 
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Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg Phe Glu Asn Leu Pro 
425 430 435 

acc acc gac gag gcc taagaaaaat gaccaaaatt act 1449 
Thr Thr Asp Glu Ala 
440 



<210> 402 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Leu Asn Val Thr Asp Leu Arg Gly Gin Thr Pro Ser Lys Ser Asp 
15 10 15 

lie Arg Arg Ala Leu Pro Arg Gly Gly Thr Asp Val Trp Ser Val Leu 
20 25 30 

Pro lie Val Gin Pro Val Val Glu Asp Val Gin Asn Arg Gly Ala Glu 
35 40 45 

Ala Ala Leu Asp Tyr Gly Glu Lys Phe Asp His lie Arg Pro Ala Ser 
50 55 60 

Val Arg Val Pro Ala Glu Val lie Ala Ala Ala Glu Asn Thr Leu Asp 
65 70 75 80 

Pro Leu Val Arg Glu Ser lie Glu Glu Ser lie Arg Arg Val Arg Lys 
85 90 95 

Val His Ala Glu Gin Lys Pro Ser Glu His Thr Thr Glu Leu Ser Pro 
100 105 110 

Gly Gly Thr Val Thr Glu Arg Phe Met Pro lie Asp Arg Val Gly Leu 
115 120 125 

Tyr Val Pro Gly Gly Asn Ala Val Tyr Pro Ser Ser Val lie Met Asn 
130 135 140 

Thr Val Pro Ala Gin Glu Ala Gly Val Asn Ser Leu Val Val Ala Ser 
145 150 155 160 

Pro Pro Gin Ala Glu His Gly Gly Trp Pro His Pro Thr lie Leu Ala 
165 170 175 

Ala Cys Ser He Leu Gly Val Asp Glu Val Trp Ala Val Gly Gly Gly 
180 185 190 

Gin Ala Val Ala Leu Leu Ala Tyr Gly Asp Asp Ala Ala Gly Leu Glu 
195 200 205 

Pro Val Asp Met He Thr Gly Pro Gly Asn He Phe Val Thr Ala Ala 
210 215 220 

Lys Arg Leu Val Arg Gly Val Val Gly Thr Asp Ser Glu Ala Gly Pro 
225 230 235 240 



Thr Glu He Ala Val Leu Ala Asp Ala Ser Ala Asn Ala Val Asn Val 
245 250 255 
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Ala Tyr Asp Leu lie Ser Gin Ala Glu His Asp Val Met Ala Ala Ser 
260 265 270 

Val Leu lie Thr Asp Ser Glu Gin Leu Ala Lys Asp Val Asn Arg Glu 
275 280 285 

lie Glu Ala Arg Tyr Ser lie Thr Arg Asn Ala Glu Arg Val Ala Glu 
290 295 300 

Ala Leu Arg Gly Ala Gin Ser Gly lie Val Leu Val Asp Asp lie Ser 
305 310 315 320 

Val Gly lie Gin Val Ala Asp Gin Tyr Ala Ala Glu His Leu Glu lie 
325 330 335 

His Thr Glu Asn Ala Arg Ala Val Ala Glu Gin lie Thr Asn Ala Gly 
340 345 350 

Ala lie Phe Val Gly Asp Phe Ser Pro Val Pro Leu Gly Asp Tyr Ser 
355 360 365 

Ala Gly Ser Asn His Val Leu Pro Thr Ser Gly Ser Ala Arg Phe Ser 
370 375 380 

Ala Gly Leu Ser Thr His Thr Phe Leu Arg Pro Val Asn Leu lie Glu 
385 390 395 400 

Tyr Asp Glu Ala Ala Leu Lys Asp Val Ser Gin Val Val lie Asn Phe 
405 410 415 

Ala Asn Ala Glu Asp Leu Pro Ala His Gly Glu Ala lie Arg Ala Arg 
420 425 430 

Phe Glu Asn Leu Pro Thr Thr Asp Glu Ala 
435 440 



<210> 403 
<211> 876 
<212> DNA 

<213> Corynebacterium glutaxnicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXC00930 

<400> 403 

acggcgcacc acacatttgg tggtgtattg agctatctct gggctgcgtg agaaaccatt 60 

ttccggtgga tgatggaagc tagacgacga aagggagcat atg tct ggc cac tea 115 

Met Ser Gly His Ser 
1 5 

aaa tgg gcg act acc aag cac aag aag get get aac gac gec aag cga 163 
Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala Asn Asp Ala Lys Arg 
10 15 20 

ggc aag gaa ttt gec aag ctg ate aag aac ate gaa gtt gcg gca cgt 211 
Gly Lys Glu Phe Ala Lys Leu lie Lys Asn lie Glu Val Ala Ala Arg 
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25 30 35 

aca ggc ggt gga gat ccg tct gcg aac cca acg ctt gat gac atg ate 259 
Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr Leu Asp Asp Met He 
40 45 50 

aag aaa gec aag aag get tct gtg ccg aac gat aac ate gaa cgt gca 3 07 
Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp Asn He Glu Arg Ala 
55 60 65 

cgc aag cgt ggc tec ggc gaa gaa get ggt ggc get gac tgg atg aac 355 
Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly Ala Asp Trp Met Asn 
70 75 80 85 

ate atg tac gag gga tac ggc ccc aac ggc gtt gec atg ctt ate gag 403 
lie Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val Ala Met Leu He Glu 
90 95 100 

tgt ctg acc gac aac cgt aac cgc gca get ace gaa gtt cgc acc gca 451 
Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr Glu Val Arg Thr Ala 
105 110 115 

atg acc aaa aac ggt ggc aac ttg ggc gag tec ggt tec gtg tec tac 499 
Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser Gly Ser Val Ser Tyr 
120 125 130 

atg ttc acc cgc acc ggt gtc gtc acc gta caa aag ggc gat ctt agt 547 
Met Phe Thr Arg Thr Gly Val Val Thr Val Gin Lys Gly Asp Leu Ser 
135 140 145 

gaa gat gac gtg etc atg get gtt ctt gaa get ggt get gaa gaa gtc 595 
Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala Gly Ala Glu Glu Val 
150 155 160 165 

aac gac aac ggc gat ctg ttc gag gtt acc tgc gca cca act gac att 643 
Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys Ala Pro Thr Asp He 
170 175 180 

cag get gtt cgc gac gca etc gtg gaa get ggc att gaa gta gaa gat 691 
Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly He Glu Val Glu Asp 
185 190 195 

tct gaa tea gac ttc egg gca tct gtt cag gtc ccc ctg gac get gac 739 
Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val Pro Leu Asp Ala Asp 
200 205 210 

ggt gca cgc aag ate ttc aag ctt gtg gac gcg ttg gaa gat tec gac 7 87 
Gly Ala Arg Lys He Phe Lys Leu Val Asp Ala Leu Glu Asp Ser Asp 
215 220 225 

gat gtg caa aac gtc tac acc aac ate gac ttg age gat gag gtt ttg 83 5 
Asp Val Gin Asn Val Tyr Thr Asn He Asp Leu Ser Asp Glu Val Leu 
230 235 240 245 

aca gag ctg gaa aac gac tagttegtat tttccgcact ccg 87 6 

Thr Glu Leu Glu Asn Asp 
250 



<210> 404 
<211> 251 

4 
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<212> PRT 

<213> Corynebacterium glutamicuin 
<400> 404 

Met Ser Gly His Ser Lys Trp Ala Thr Thr Lys His Lys Lys Ala Ala 
15 10 15 

Asn Asp Ala Lys Arg Gly Lys Glu Phe Ala Lys Leu He Lys Asn He 
20 25 30 

Glu Val Ala Ala Arg Thr Gly Gly Gly Asp Pro Ser Ala Asn Pro Thr 
35 40 45 

Leu Asp Asp Met He Lys Lys Ala Lys Lys Ala Ser Val Pro Asn Asp 
50 55 60 

Asn He Glu Arg Ala Arg Lys Arg Gly Ser Gly Glu Glu Ala Gly Gly 
65 70 75 80 

Ala Asp Trp Met Asn He Met Tyr Glu Gly Tyr Gly Pro Asn Gly Val 
85 90 95 

Ala Met Leu He Glu Cys Leu Thr Asp Asn Arg Asn Arg Ala Ala Thr 
100 105 110 

Glu Val Arg Thr Ala Met Thr Lys Asn Gly Gly Asn Leu Gly Glu Ser 
115 120 125 

Gly Ser Val Ser Tyr Met Phe Thr Arg Thr Gly Val Val Thr Val Gin 
130 135 140 

Lys Gly Asp Leu Ser Glu Asp Asp Val Leu Met Ala Val Leu Glu Ala 
145 150 155 160 

Gly Ala Glu Glu Val Asn Asp Asn Gly Asp Leu Phe Glu Val Thr Cys 
165 170 175 

Ala Pro Thr Asp He Gin Ala Val Arg Asp Ala Leu Val Glu Ala Gly 
180 185 190 

He Glu Val Glu Asp Ser Glu Ser Asp Phe Arg Ala Ser Val Gin Val 
195 200 205 

Pro Leu Asp Ala Asp Gly Ala Arg Lys He Phe Lys Leu Val Asp Ala 
210 215 220 

Leu Glu Asp Ser Asp Asp Val Gin Asn Val Tyr Thr Asn He Asp Leu 
225 230 235 240 

Ser Asp Glu Val Leu Thr Glu Leu Glu Asn Asp 
245 250 



<210> 405 
<211> 547 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 
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<223> RXC01096 
<400> 405 

accgtgaaac aaaccggcgg tgcgtgccac actggtgccc acacatgttt cgacaatgac 60 

gttttgctgt aaaagcaaca acgattaagg aagaaatctt atg aag cca cgc gtg 115 

Met Lys Pro Arg Val 
1 5 

ctg tea gca tta ggc att gga get ggc gec ctg gtt gtc tgg ate age 163 
Leu Ser Ala Leu Gly lie Gly Ala Gly Ala Leu Val Val Trp lie Ser 
10 15 20 

tea cgc atg aac tgg gta acc ate gag get ttc gac gat aaa tea ggt 211 
Ser Arg Met Asn Trp Val Thr lie Glu Ala Phe Asp Asp Lys Ser Gly 
25 30 35 

agt gtc acc caa tct att gtg ggt gca acc tgg tct aca gaa ate atg 2 59 
Ser Val Thr Gin Ser lie Val Gly Ala Thr Trp Ser Thr Glu lie Met 
40 45 50 

gcg ctt gca ctt get ttg etc get gee ttc gee gee gcg ttg gtg etc 307 
Ala Leu Ala Leu Ala Leu Leu Ala Ala Phe Ala Ala Ala Leu Val Leu 
55 60 65 

aag cgc atg ggt egg cgc ate att ggt ggt att teg gcg ctg ate gcg 355 
Lys Arg Met Gly Arg Arg lie lie Gly Gly lie Ser Ala Leu lie Ala 
70 75 80 85 

gtcr ggt gec age ctg tct cca etc gcg ctt etc acc caa gac cca gac 403 
Val Gly Ala Ser Leu Ser Pro Leu Ala Leu Leu Thr Gin Asp Pro Asp 
90 95 100 

gca gaa egg gec cga acc ctg ctg acc tec ggt gtg gec tea cag aag 451 
Ala Glu Arg Ala Arg Thr Leu Leu Thr Ser Gly Val Ala Ser Gin Lys 
105 110 115 

get aat tec gga acc ctg ctg tct gat tgg gcg gag ate ate aat acc 499 
Ala Asn Ser Gly Thr Leu Leu Ser Asp Trp Ala Glu lie lie Asn Thr 
120 125 130 

acc acc cat cca ctg gcg gca gtg gta gec atg att ggc tgc gcg eta 547 
Thr Thr His Pro Leu Ala Ala Val Val Ala Met lie Gly Cys Ala Leu 
135 140 145 



<210> 406 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Lys Pro Arg Val Leu Ser Ala Leu Gly lie Gly Ala Gly Ala Leu 
15 10 15 

Val Val Trp lie Ser Ser Arg Met Asn Trp Val Thr lie Glu Ala Phe 
20 25 30 



Asp Asp Lys Ser Gly Ser Val Thr Gin Ser lie Val Gly Ala Thr Trp 
35 40 45 
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Ser Thr Glu lie Met Ala Leu Ala 
50 55 

Ala Ala Leu Val Leu Lys Arg Met 
65 70 

Ser Ala Leu lie Ala Val Gly Ala 
85 

Thr Gin Asp Pro Asp Ala Glu Arg 
100 

Val Ala Ser Gin Lys Ala Asn Ser 
115 120 

Glu lie lie Asn Thr Thr Thr His 
130 135 

lie Gly Cys Ala Leu 
145 



Leu Ala Leu Leu Ala Ala Phe Ala 
60 

Gly Arg Arg lie lie Gly Gly lie 
75 80 

Ser Leu Ser Pro Leu Ala Leu Leu 
90 95 

Ala Arg Thr Leu Leu Thr Ser Gly 
105 110 

Gly Thr Leu Leu Ser Asp Trp Ala 
125 

Pro Leu Ala Ala Val Val Ala Met 
140 



<210> 407 
<211> 1020 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (997) 

<223> RXC01656 

<400> 407 

tcggcaagca tggcttcatc gtcctcaaaa aagtggtcta atgcaagtga ctgaaagtgg 60 

atctaccgct agtccacttt gtggcgttgg atcatctgtc atg acc gaa act caa 115 

Met Thr Glu Thr Gin 
1 5 

gaa act tac caa gca acc act cgt gtg aag cgc ggc ctt gcc gac atg 163 
Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg Gly Leu Ala Asp Met 
10 15 20 

etc aag ggt ggt gtg ate atg gat gtg gtc acc cct gaa caa gcg cgc 211 
Leu Lys Gly Gly Val lie Met Asp Val Val Thr Pro Glu Gin Ala Arg 
25 30 35 

ate gcc gaa gat gca ggt gcc age gca gtt atg gca etc gag cgc gtt 259 
lie Ala Glu Asp Ala Gly Ala Ser Ala Val Met Ala Leu Glu Arg Val 
40 45 50 

ccc gcc gat ate cgt tct cag ggc ggc gtt get cgc atg agt gat cct 3 07 
Pro Ala Asp lie Arg Ser Gin Gly Gly Val Ala Arg Met Ser Asp Pro 
55 60 65 

gac ctg ate gaa gga ate gtc aat gcg gtc tec ate ccg gtc atg gcg 3 55 
Asp Leu lie Glu Gly lie Val Asn Ala Val Ser lie Pro Val Met Ala 
70 75 80 85 



aaa get cgc ate ggt cac ttc gtg gaa get cag gtt ctg gaa get etc 
Lys Ala Arg lie Gly His Phe Val Glu Ala Gin Val Leu Glu Ala Leu 



403 
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90 95 100 

ggt gtt gat ttc ate gac gag tec gaa gtt etc age cct gec gac tac 451 

Gly Val Asp Phe lie Asp Glu Ser Glu Val Leu Ser Pro Ala Asp Tyr 

105 110 115 

acg cac cac ate aac aag tgg aag ttc gac gtt cct ttc gtc tgt ggc 499 

Thr His His lie Asn Lys Trp Lys Phe Asp Val Pro Phe Val Cys Gly 
120 125 130 

gcg acc aac etc ggc gaa get ttg cga cgc ate acc gaa ggc get gca 547 

Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg lie Thr Glu Gly Ala Ala 

135 140 145 

atg ate cgt tec aag ggc gaa gec ggc acc ggc gat gtc tct gaa get 59 5 

Met lie Arg Ser Lys Gly Glu Ala Gly Thr Gly Asp Val Ser Glu Ala 
150 155 160 165 

gtc cgt cac ctg cgc acc ate cgc ggc gac ate aat cgc ctg cgc tec 643 

Val Arg His Leu Arg Thr lie Arg Gly Asp lie Asn Arg Leu Arg Ser 
170 175 180 

ctg gat gag gat gaa etc ttc gtc gec gec aag gaa ttc cag gca cca 691 

Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys Glu Phe Gin Ala Pro 

185 190 195 

tac gac ctg gtc cgc gaa gtc gec tec acc ggc aag etc cct gtg gtc 73 9 

Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly Lys Leu Pro Val Val 
200 205 210 

acc ttc gtt gca ggt ggc gtc gca acc cca gee gac get gca etc gtg 787 

Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala Asp Ala Ala Leu Val 

215 220 225 

cgc caa atg ggc gee gaa ggc gtc ttt gtc ggc tec ggc ate ttc aaa 835 
Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly Ser Gly lie Phe Lys 
230 235 240 245 

tec ggc aat cca gee gec cgc gec gca gcg ate gtc aag get gca acg 8 83 

Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala lie Val Lys Ala Ala Thr 
250 255 260 

ctt ttc gac gac ccc tec gtc att gec gac gta tec cgc ggc ctg ggt 931 

Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val Ser Arg Gly Leu Gly 

265 270 275 

gaa gec atg gtg ggc ate aac gta tec gac gtt cca gca cca cac cga 97 9 

Glu Ala Met Val Gly lie Asn Val Ser Asp Val Pro Ala Pro His Arg 
280 285 290 

etc gee gag cgc ggc tgg tgatcgttgg agttttagct etc 1020 
Leu Ala Glu Arg Gly Trp 
295 



<210> 408 
<211> 299 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 408 
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Met Thr Glu Thr Gin Glu Thr Tyr Gin Ala Thr Thr Arg Val Lys Arg 
15 10 15 

Gly Leu Ala Asp Met Leu Lys Gly Gly Val He Met Asp Val Val Thr 
20 25 30 

Pro Glu Gin Ala Arg He Ala Glu Asp Ala Gly Ala Ser Ala Val Met 
35 40 45 

Ala Leu Glu Arg Val Pro Ala Asp He Arg Ser Gin Gly Gly Val Ala 
50 55 60 

Arg Met Ser Asp Pro Asp Leu He Glu Gly He Val Asn Ala Val Ser 
65 70 75 80 

He Pro Val Met Ala Lys Ala Arg He Gly His Phe Val Glu Ala Gin 
85 90 95 

Val Leu Glu Ala Leu Gly Val Asp Phe He Asp Glu Ser Glu Val Leu 
100 105 110 

Ser Pro Ala Asp Tyr Thr His His He Asn Lys Trp Lys Phe Asp Val 
115 120 125 

Pro Phe Val Cys Gly Ala Thr Asn Leu Gly Glu Ala Leu Arg Arg He 
130 135 140 

Thr Glu Gly Ala Ala Met He Arg Ser Lys Gly Glu Ala Gly Thr Gly 
145 150 155 160 

Asp Val Ser Glu Ala Val Arg His Leu Arg Thr He Arg Gly Asp He 
165 170 175 

Asn Arg Leu Arg Ser Leu Asp Glu Asp Glu Leu Phe Val Ala Ala Lys 
180 185 190 

Glu Phe Gin Ala Pro Tyr Asp Leu Val Arg Glu Val Ala Ser Thr Gly 
195 200 205 

Lys Leu Pro Val Val Thr Phe Val Ala Gly Gly Val Ala Thr Pro Ala 
210 215 220 

Asp Ala Ala Leu Val Arg Gin Met Gly Ala Glu Gly Val Phe Val Gly 
225 230 235 240 

Ser Gly He Phe Lys Ser Gly Asn Pro Ala Ala Arg Ala Ala Ala He 
245 250 255 

Val Lys Ala Ala Thr Leu Phe Asp Asp Pro Ser Val lie Ala Asp Val 
260 265 270 

Ser Arg Gly Leu Gly Glu Ala Met Val Gly He Asn Val Ser Asp Val 
275 280 285 

Pro Ala Pro His Arg Leu Ala Glu Arg Gly Trp 
290 295 



<210> 409 
<211> 1065 
<212> DNA 
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<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXC01158 

<400> 409 

taggacgttc aaggaattgg ctgaatcaac aagcgccaag gtggttaagc gccctcggcg 60 

agttatctca aaaaagaaga agaagtctcc tacgggagag atg tec att gtt gag 115 

Met Ser lie Val Glu 
1 5 

cac ate aaa gag ttt cga cgc cga ctt ctt ate get ctg gcg ggc ate 163 
His lie Lys Glu Phe Arg Arg Arg Leu Leu lie Ala Leu Ala Gly lie 
10 15 20 

etc gtg ggc acc att ate ggc ttt att tgg tac gat ttc tea ttt tgg 211 
Leu Val Gly Thr lie lie Gly Phe lie Trp Tyr Asp Phe Ser Phe Trp 
25 30 35 

cag ate ccc act ttg ggc gag ctg ctg agg gat ccg tac tgt tct ctg 2 59 
Gin lie Pro Thr Leu Gly Glu Leu Leu Arg Asp Pro Tyr Cys Ser Leu 
40 45 50 

cct get gaa tec cgc tgg gec atg age gac tea gag gaa tgt cga ctg 3 07 
Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser Glu Glu Cys Arg Leu 
55 60 65 

etc gca acc ggc ccg ttt gat cca ttc atg ctt cgc ctt aaa gta gcg 3 55 
Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu Arg Leu Lys Val Ala 
70 75 80 85 

gcg ttg gtg ggt atg gtt ctt ggc tea ccc gtg tgg ctg age cag ctg 403 
Ala Leu Val Gly Met Val Leu Gly Ser Pro Val Trp Leu Ser Gin Leu 
90 95 100 

tgg ggc ttt ate acc cca ggt ttg atg aag aat gag cgc cgt tac acc 451 
Trp Gly Phe lie Thr Pro Gly Leu Met Lys Asn Glu Arg Arg Tyr Thr 
105 110 115 

gca ate ttc gtc acg att get gtt gtg ctg ttt gtc ggc ggt get gtt 499 
Ala lie Phe Val Thr lie Ala Val Val Leu Phe Val Gly Gly Ala Val 
120 125 130 

ctt gcg tac ttc gtc gtt gca tat ggt ttg gag ttc etc ctt acc att 547 
Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu Phe Leu Leu Thr lie 
135 140 145 

ggt gga gac acc cag gca gcg gec ctg act ggt gat aag tac ttc gga 595 
Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly Asp Lys Tyr Phe Gly 
150 155 160 165 

ttc ttg etc gcg ttg ttg gcg att ttc ggc gtg age ttc gaa gtt cca 643 
Phe Leu Leu Ala Leu Leu Ala lie Phe Gly Val Ser Phe Glu Val Pro 
170 175 180 



ctg gtg ate ggc atg etc aac att gtg ggt ate ttg cct tac gat gee 
Leu Val lie Gly Met Leu Asn lie Val Gly lie Leu Pro Tyr Asp Ala 
185 190 195 



691 
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att aaa gat aag cga cgc atg ate ate atg att ttg ttc gtg ttc get 73 9 
lie Lys Asp Lys Arg Arg Met lie lie Met lie Leu Phe Val Phe Ala 
200 205 210 

get ttc atg aca ccc ggc cag gat cct ttc ace atg ttg gtg ttg gcg 7 87 
Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr Met Leu Val Leu Ala 
215 220 225 

ctt tea etc acc gtt ctg gta gag ctt gee ctg cag ttc tgt cgc ttc 835 
Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu Gin Phe Cys Arg Phe 
230 235 240 245 

aac gac aaa cgc egg gac aag aag cgc cca gaa tgg ctt gat ggc gat 883 
Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu Trp Leu Asp Gly Asp 
250 255 260 

gac etc tct gca tea cca ctg gat act tct get ggt gga gaa gat get 931 
Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala Gly Gly Glu Asp Ala 
265 270 275 

cca age cca gtc gaa acc cca gag gcg gtg gag cct teg egg atg ctg 97 9 
Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu Pro Ser Arg Met Leu 
280 285 290 

aac cca agt ggg gag gcg teg ata age tat aaa ccc ggg cgc gee gac 1027 
Asn Pro Ser Gly Glu Ala Ser lie Ser Tyr Lys Pro Gly Arg Ala Asp 
295 300 305 

ttc ggt gac gtg etc tagggectag ccaggtaccc tta 1065 

Phe Gly Asp Val Leu 

310 



<210> 410 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Met Ser lie Val Glu His He Lys Glu Phe Arg Arg Arg Leu Leu He 
15 10 15 

Ala Leu Ala Gly He Leu Val Gly Thr He He Gly Phe He Trp Tyr 
20 25 30 

Asp Phe Ser Phe Trp Gin He Pro Thr Leu Gly Glu Leu Leu Arg Asp 
35 40 45 

Pro Tyr Cys Ser Leu Pro Ala Glu Ser Arg Trp Ala Met Ser Asp Ser 
50 55 60 

Glu Glu Cys Arg Leu Leu Ala Thr Gly Pro Phe Asp Pro Phe Met Leu 
65 70 75 80 

Arg Leu Lys Val Ala Ala Leu Val Gly Met Val Leu Gly Ser Pro Val 
85 90 95 



Trp Leu Ser Gin Leu Trp Gly Phe He Thr Pro Gly Leu Met Lys Asn 
100 105 110 
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Glu Arg Arg Tyr Thr Ala lie Phe Val Thr He Ala Val Val Leu Phe 
115 120 125 

Val Gly Gly Ala Val Leu Ala Tyr Phe Val Val Ala Tyr Gly Leu Glu 
130 135 140 

Phe Leu Leu Thr He Gly Gly Asp Thr Gin Ala Ala Ala Leu Thr Gly 
145 150 155 160 

Asp Lys Tyr Phe Gly Phe Leu Leu Ala Leu Leu Ala He Phe Gly Val 
165 170 175 

Ser Phe Glu Val Pro Leu Val He Gly Met Leu Asn He Val Gly He 
180 185 190 

Leu Pro Tyr Asp Ala He Lys Asp Lys Arg Arg Met He He Met He 
195 200 205 

Leu Phe Val Phe Ala Ala Phe Met Thr Pro Gly Gin Asp Pro Phe Thr 
210 215 220 

Met Leu Val Leu Ala Leu Ser Leu Thr Val Leu Val Glu Leu Ala Leu 
225 230 235 240 

Gin Phe Cys Arg Phe Asn Asp Lys Arg Arg Asp Lys Lys Arg Pro Glu 
245 250 255 

Trp Leu Asp Gly Asp Asp Leu Ser Ala Ser Pro Leu Asp Thr Ser Ala 
260 265 270 

Gly Gly Glu Asp Ala Pro Ser Pro Val Glu Thr Pro Glu Ala Val Glu 
275 280 285 

Pro Ser Arg Met Leu Asn Pro Ser Gly Glu Ala Ser He Ser Tyr Lys 
290 295 300 

Pro Gly Arg Ala Asp Phe Gly Asp Val Leu 
305 310 



<210> 411 
<211> 1413 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1390) 
<223> RXA02458 

<400> 411 

ttgcggagcc acgactgatc ggtcaagtgc tatctcggtt gcatcaataa gcgaatcacc 60 

ggtggtgaac aaaacaaatc ttccacacat aacatctatt atg gtc ttt gtg tct 115 

Met Val Phe Val Ser 
1 5 



gat teg tct ate tct ttg ccc att tgg gat get ccg cgc get cgc ggc 163 
Asp Ser Ser He Ser Leu Pro He Trp Asp Ala Pro Arg Ala Arg Gly 
10 15 20 
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ccc ata gtc teg gac ctg get ate cct ggt tec aag teg ate acc aac 211 
Pro lie Val Ser Asp Leu Ala lie Pro Gly Ser Lys Ser lie Thr Asn 
25 30 35 

cgc gec etc ate ttg get gcg etc gca tea act cca tec acc ate att 259 
Arg Ala Leu lie Leu Ala Ala Leu Ala Ser Thr Pro Ser Thr lie lie 
40 45 50 

gat gte ctt cgt agt cgt gat acc gat etc atg act gat ggt eta cgc 307 
Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met Thr Asp Gly Leu Arg 
55 60 65 

age etc gga ate acc att act gaa gag gca gtc gat cgc tac cgc gtt 3 55 
Ser Leu Gly lie Thr lie Thr Glu Glu Ala Val Asp Arg Tyr Arg Val 
70 75 80 85 

gag ccc gga cag ttg tct get ggc tec gtt gag tgt ggt ctt get ggt 403 
Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu Cys Gly Leu Ala Gly 
90 95 100 

acg gtc atg cgc ttt ttg cct cct gtt get get ttc get gat ggt cct 451 
Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala Phe Ala Asp Gly Pro 
105 110 115 

gtt cat ttt gat ggc gat cct caa get cgt gtt cgt ccg atg acc age 499 
Val His Phe Asp Gly Asp Pro Gin Ala Arg Val Arg Pro Met Thr Ser 
120 125 130 

att ttg gat gcg ctg cgt teg ctt ggt gtg gag gta gac aac aac aat 547 
lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu Val Asp Asn Asn Asn 
135 140 145 

ctg cct ttc act gtt aat get ggt gag gtc cct gag ggt ggc gtg gtt 595 
Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro Glu Gly Gly Val Val 
150 155 160 165 

gag att gat get tec ggc tea tct cag ttt gtt tct ggt ctt ttg ctt 643 
Glu lie Asp Ala Ser Gly Ser Ser Gin Phe Val Ser Gly Leu Leu Leu 
170 175 180 

tea gcg cct cgt ttt aaa aat ggc gtc acc gtt aag cac gtc ggt ggt 691 
Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val Lys His Val Gly Gly 
185 190 195 

cgt ctg ccg age atg ccg cat att gag atg acc gtc gat atg ctt cgt 73 9 
Arg Leu Pro Ser Met Pro His lie Glu Met Thr Val Asp Met Leu Arg 
200 205 210 

tec gca ggc att gag ate gaa gag tea gaa aat cag tgg gtt gtt cat 7 87 
Ser Ala Gly lie Glu He Glu Glu Ser Glu Asn Gin Trp Val Val His 
215 220 225 

cct ggt gag ate ttg ggt egg acc tgg cgc att gag ccg gat ctt tct 83 5 
Pro Gly Glu He Leu Gly Arg Thr Trp Arg He Glu Pro Asp Leu Ser 
230 235 240 245 

aat gcg act ccg ttc eta get gee get gcg gtc act ggt gga acc ate 883 
Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val Thr Gly Gly Thr He 
250 255 260 

aag att aac cac tgg cca ate aaa act act cag cct ggc gat get att 931 
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Lys lie Asn His Trp Pro lie Lys Thr Thr Gin Pro Gly Asp Ala lie 
265 270 275 

cgt teg att ctt gag cgc atg ggc tgc gaa gtt gag ctg gtt get cag 979 
Arg Ser lie Leu Glu Arg Met Gly Cys Glu Val Glu Leu Val Ala Gin 
280 285 290 

ggt gaa ggt tac gat ctg teg gtg act ggt ccg gtt get etc aag ggc 1027 
Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro Val Ala Leu Lys Gly 
295 300 305 

att gag ate gat atg tec gat ate ggt gag ttg ace cct ace gtg gcg 1075 
lie Glu lie Asp Met Ser Asp He Gly Glu Leu Thr Pro Thr Val Ala 
310 315 320 325 

gcg ttg get gcg ttg gcg teg aca gag tct cgt ttg acc ggt att get 1123 
Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg Leu Thr Gly He Ala 
330 335 340 

cat ctt cgt ggc cat gag acg gat cgt ttg get gcg ttg act gcg gag 1171 
His Leu Arg Gly His Glu Thr Asp Arg Leu Ala Ala Leu Thr Ala Glu 
345 350 355 

ate aac aaa ctt ggt gga aag tgc act gag ctt aag gat ggt ctg ttg 1219 
He Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu Lys Asp Gly Leu Leu 
360 365 370 

att gag cct gcg teg ctg cac ggt ggt gtg tgg cat tea tat get gat 1267 
He Glu Pro Ala Ser Leu His Gly Gly Val Trp His Ser Tyr Ala Asp 
375 380 385 

cac cgt atg get act get ggt gcg ate att ggc etc gcg gtt gat ggc 1315 
His Arg Met Ala Thr Ala Gly Ala He He Gly Leu Ala Val Asp Gly 
390 395 400 405 

gtt cag gtt gaa gac att aag acc act tec aaa act ttc cct ggt ttt 13 63 
Val Gin Val Glu Asp He Lys Thr Thr Ser Lys Thr Phe Pro Gly Phe 
410 415 420 

gaa aat gtt tgg gag gag atg gtt ggc tagaegcage tatgacgaat 1410 
Glu Asn Val Trp Glu Glu Met Val Gly 
425 430 

ccg 1413 



<210> 412 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Met Val Phe Val Ser Asp Ser Ser He Ser Leu Pro He Trp Asp Ala 
15 10 15 

Pro Arg Ala Arg Gly Pro lie Val Ser Asp Leu Ala He Pro Gly Ser 
20 25 30 

Lys Ser He Thr Asn Arg Ala Leu He Leu Ala Ala Leu Ala Ser Thr 
35 40 45 
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Pro Ser Thr He He Asp Val Leu Arg Ser Arg Asp Thr Asp Leu Met 
50 55 60 

Thr Asp Gly Leu Arg Ser Leu Gly He Thr He Thr Glu Glu Ala Val 
65 70 75 80 

Asp Arg Tyr Arg Val Glu Pro Gly Gin Leu Ser Ala Gly Ser Val Glu 
85 90 95 

Cys Gly Leu Ala Gly Thr Val Met Arg Phe Leu Pro Pro Val Ala Ala 
100 105 110 

Phe Ala Asp Gly Pro Val His Phe Asp Gly Asp Pro Gin Ala Arg Val 
115 120 125 

Arg Pro Met Thr Ser lie Leu Asp Ala Leu Arg Ser Leu Gly Val Glu 
130 135 140 

Val Asp Asn Asn Asn Leu Pro Phe Thr Val Asn Ala Gly Glu Val Pro 
145 150 155 160 

Glu Gly Gly Val Val Glu He Asp Ala Ser Gly Ser Ser Gin Phe Val 
165 170 175 

Ser Gly Leu Leu Leu Ser Ala Pro Arg Phe Lys Asn Gly Val Thr Val 
180 185 190 

Lys His Val Gly Gly Arg Leu Pro Ser Met Pro His He Glu Met Thr 
195 200 205 

Val Asp Met Leu Arg Ser Ala Gly He Glu He Glu Glu Ser Glu Asn 
210 215 220 

Gin Trp Val Val His Pro Gly Glu He Leu Gly Arg Thr Trp Arg He 
225 230 235 240 

Glu Pro Asp Leu Ser Asn Ala Thr Pro Phe Leu Ala Ala Ala Ala Val 
245 250 255 

Thr Gly Gly Thr He Lys He Asn His Trp Pro He Lys Thr Thr Gin 
260 265 270 

Pro Gly Asp Ala He Arg Ser He Leu Glu Arg Met Gly Cys Glu Val 
275 280 285 

Glu Leu Val Ala Gin Gly Glu Gly Tyr Asp Leu Ser Val Thr Gly Pro 
290 295 300 

Val Ala Leu Lys Gly He Glu He Asp Met Ser Asp He Gly Glu Leu 
305 310 315 320 

Thr Pro Thr Val Ala Ala Leu Ala Ala Leu Ala Ser Thr Glu Ser Arg 
325 330 335 

Leu Thr Gly He Ala His Leu Arg Gly His Glu Thr Asp Arg Leu Ala 
340 345 350 

Ala Leu Thr Ala Glu He Asn Lys Leu Gly Gly Lys Cys Thr Glu Leu 
355 360 365 



Lys Asp Gly Leu Leu He Glu Pro Ala Ser Leu His Gly Gly Val Trp 
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370 

His Ser Tyr Ala 
385 

Leu Ala Val Asp 

Thr Phe Pro Gly 
420 



375 

Asp His Arg Met 
390 

Gly Val Gin Val 
405 

Phe Glu Asn Val 



380 

Ala Thr Ala Gly 
395 

Glu Asp lie Lys 
410 

Trp Glu Glu Met 
425 



Ala He He Gly 
400 

Thr Thr Ser Lys 
415 

Val Gly 
430 



<210> 413 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXA02790 



<400> 413 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 60 

agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met Glu Pro Val Tyr 
1 5 



gta aag cgc cgc caa egg ttt att gec gtg acg ate get tea etc ate 163 
Val Lys Arg Arg Gin Arg Phe He Ala Val Thr He Ala Ser Leu He 
10 15 20 



etc att ate ggt gec ate ate tat ate ggt gta gee ace tea aac egg 211 
Leu He He Gly Ala He He Tyr He Gly Val Ala Thr Ser Asn Arg 
25 30 35 



acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 2 59 
Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 



gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 3 07 
Glu He Pro Glu Gly Ser Ser He Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 



gaa cga gat ate gtg gee acc aac tea gcg ttc caa aca gcg gee age 355 
Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 
70 75 80 85 



aac aac ccc aac gcg ggt agt gta cag cca ggt ttc tac cgt ctg cag 403 
Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 
90 95 100 



gaa caa atg aac gca gca get gca gtg teg get ctg ctt gat cca gac 451 
Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 
105 110 115 



aac cag gtt gat etc etc gac att cae ggc ggc gec acc ttg atg gac 
Asn Gin Val Asp Leu Leu Asp He His Gly Gly Ala Thr Leu Met Asp 
120 125 130 



499 



BGI-121CP 



-588- 



gtc act gtt gtc ggc gga aac acc cgc gcg gga ate tac tec cag ate 547 

Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly He Tyr Ser Gin He 

135 140 145 

gca gec gtg acc tgc acc gaa ggc tec gee aac tgc ate acc get gag 595 

Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys He Thr Ala Glu 

150 155 160 165 

gat ttg cag cag gtt gec tec acc gtg teg cct gca gaa ttg ggt gtc 643 

Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 

170 175 180 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 691 

Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 

185 190 195 

cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 73 9 

Arg Leu Glu Gly Leu He Met Pro Gly Gin Tyr Val Val Asp Pro Ser 

200 205 210 

aac gac gec cag gga ate etc acc gat ctg ate acg cga tea gca aac 787 

Asn Asp Ala Gin Gly He Leu Thr Asp Leu He Thr Arg Ser Ala Asn 

215 220 225 

cat ttc caa gaa acc gac ate acg ggc cgt gca gat gee ate gga ctt 83 5 

His Phe Gin Glu Thr Asp He Thr Gly Arg Ala Asp Ala He Gly Leu 

230 235 240 245 

act cca tat gag ctg gtc acc gca gca tct tta ate gag cgc gaa gca 883 

Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu He Glu Arg Glu Ala 

250 255 260 

cca gca gga gat ttt gat aag gtc gec cgc gtc ate ttg aac cgt etc 931 

Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val He Leu Asn Arg Leu 

265 270 275 

gee gag cca atg cag ctg caa ttc gac tec acc gtc aac tac ggt ctg 979 

Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 

280 285 290 

tct gaa caa gaa gta gca acc acc gac gaa gac cgt cag acc gtc acc 1027 

Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 

295 300 305 

cca tgg aac act tac gee atg gac ggc ctg cca caa acc ccc ate gec 1075 

Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro He Ala 

310 315 320 325 

gca gta tec acc gaa gca etc caa gec atg gaa aac cct gca gaa gga 1123 

Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 

330 335 340 

aac tgg ctg tac ttt gtc acc ate gac acc gat gga acc acc gtg ttc 1171 

Asn Trp Leu Tyr Phe Val Thr He Asp Thr Asp Gly Thr Thr Val Phe 

345 350 355 

aac gac acc ttc gaa gag cac gaa gee gac att gag caa get ttg aac 1219 

Asn Asp Thr Phe Glu Glu His Glu Ala Asp He Glu Gin Ala Leu Asn 

360 365 370 

agt ggc gtt eta gac age aac cga taaggatcag cgaataaaat tgg 12 66 
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Ser Gly Val Leu Asp Ser Asxi Arg 
375 380 



<210> 414 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr 
15 10 15 

lie Ala Ser Leu He Leu He He Gly Ala He He Tyr He Gly Val 
20 25 30 

Ala Thr Ser Asxi Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu He Pro Glu Gly Ser Ser He Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 
85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 
100 105 110 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp He His Gly Gly 
115 120 125 

Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

He Tyr Ser Gin He Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys He Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 
165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg 
180 185 190 

Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu He Met Pro Gly Gin Tyr 
195 200 205 

Val Val Asp Pro Ser Asn Asp Ala Gin Gly He Leu Thr Asp Leu He 
210 215 220 

Thr Arg Ser Ala Asn His Phe Gin Glu Thr Asp He Thr Gly Arg Ala 
225 230 235 240 

Asp Ala He Gly Leu Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu 
245 250 255 

He Glu Arg Glu Ala Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val 
260 265 270 
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Ile Leu Asn Arg 
275 

Val Asn Tyr Gly 
290 

Arg Gin Thr Val 
305 

Gin Thr Pro lie 



Asn Pro Ala Glu 
340 

Gly Thr Thr Val 
355 

Glu Gin Ala Leu 
370 



Leu Ala Glu Pro 
280 

Leu Ser Glu Gin 
295 

Thr Pro Trp Asn 
310 

Ala Ala Val Ser 
325 

Gly Asn Trp Leu 



Phe Asn Asp Thr 
360 

Asn Ser Gly Val 
375 



Met Gin Leu Gin 



Glu Val Ala Thr 
300 

Thr Tyr Ala Met 
315 

Thr Glu Ala Leu 
330 

Tyr Phe Val Thr 
345 

Phe Glu Glu His 



Leu Asp Ser Asn 
380 



Phe Asp Ser Thr 
285 

Thr Asp Glu Asp 



Asp Gly Leu Pro 
320 

Gin Ala Met Glu 
335 

lie Asp Thr Asp 
350 

Glu Ala Asp lie 
365 

Arg 



<210> 415 
<211> 644 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (621) 

<223> RXN00954 

<400> 415 

get gtg aag tgg ttc gaa gcg tec aac ttc acc ttc ctg ttc gca cct 48 
Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

gcg tac aac cct gcg att gcg cat gtg cag ccg gtt cgc cag gcg ctg 96 
Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

aaa ttc ccc acc ate ttc aac acg ctt gga cca ttg ctg tec ccg gcg 144 
Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

cgc ccg gag cgt cag ate atg ggc gtg gec aat gec aat cat gga cag 192 
Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

etc ate gee gag gtc ttc cgc gag ttg ggc cgt aca cgc gcg ctt gtt 240 
Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

gtg cat ggc gca ggc acc gat gag ate gca gtc cac ggc acc acc ttg 288 
Val His Gly Ala Gly Thr Asp Glu lie Ala Val His Gly Thr Thr Leu 
85 90 95 



gtg tgg gag ctt aaa gaa gac ggc acc ate gag cat tac acc ate gag 33 6 
Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu His Tyr Thr lie Glu 
100 105 110 
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cct gag gac ctt ggc ctt ggc cgc tac acc ctt gag gat etc gta ggt 3 84 
Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

ggc etc ggc act gag aac gec gaa get atg cgc get act ttc gcg ggc 432 
Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 

acc ggc cct gat gca cac cgt gat gcg ttg get gcg tec gca ggt gcg 480 
Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
145 150 155 160 

atg ttc tac etc aac ggc gat gtc gac tec ttg aaa gat ggt gca caa 52 8 
Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 
165 170 175 

aag gcg ctt tec ttg ctt gee gac ggc acc acc cag gca tgg ttg gec 57 6 
Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 
180 185 190 

aag cac gaa gag ate gat tac tea gaa aag gag tct tec aat gac 621 
Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 

tagtaataat ctgcccacag tgt 644 



<210> 416 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Ala Val Lys Trp Phe Glu Ala Ser Asn Phe Thr Phe Leu Phe Ala Pro 
15 10 15 

Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro Val Arg Gin Ala Leu 
20 25 30 

Lys Phe Pro Thr He Phe Asn Thr Leu Gly Pro Leu Leu Ser Pro Ala 
35 40 45 

Arg Pro Glu Arg Gin He Met Gly Val Ala Asn Ala Asn His Gly Gin 
50 55 60 

Leu He Ala Glu Val Phe Arg Glu Leu Gly Arg Thr Arg Ala Leu Val 
65 70 75 80 

Val His Gly Ala Gly Thr Asp Glu He Ala Val His Gly Thr Thr Leu 
85 90 95 

Val Trp Glu Leu Lys Glu Asp Gly Thr He Glu His Tyr Thr He Glu 
100 105 110 

Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu Glu Asp Leu Val Gly 
115 120 125 

Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg Ala Thr Phe Ala Gly 
130 135 140 



Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala Ala Ser Ala Gly Ala 
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145 150 155 160 

Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu Lys Asp Gly Ala Gin 
165 170 175 

Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr Gin Ala Trp Leu Ala 
180 185 190 

Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu Ser Ser Asn Asp 
195 200 205 



<210> 417 
<211> 611 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (588) 
<223> FRXA00954 

<400> 417 

ttc ctg ttc gca cct gcg tac aac cct gcg att gcg cat gtg cag ccg 48 
Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

gtt cgc cag gcg ctg aaa ttc ccc acc ate ttc aac acg ctt gga cca 9 6 
Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 

ttg ctg tec ccg gcg cgc ccg gag cgt cag ate atg ggc gtg gec aat 144 
Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

gec aat cat gga cag etc ate gec gag gtc ttc cgc gag ttg ggc cgt 192 
Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

aca cgc gcg ctt gtt gtg cat ggc gca ggc acc gat gag ate gca gtc 2 40 
Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

cac ggc acc acc ttg gtg tgg gag ctt aaa gaa gac ggc acc ate gag 2 88 
His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr He Glu 
85 90 95 

cat tac acc ate gag cct gag gac ctt ggc ctt ggc cgc tac acc ctt 33 6 
His Tyr Thr He Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 

gag gat etc gta ggt ggc etc ggc act gag aac gee gaa get atg cgc 3 84 
Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

get act ttc gcg ggc acc ggc cct gat gca cac cgt gat gcg ttg get 43 2 
Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 



gcg tec gca ggt gcg atg ttc tac etc aac ggc gat gtc gac tec ttg 480 
Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
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145 150 155 160 

aaa gat ggt gca caa aag gcg ctt tec ttg ctt gec gac ggc acc acc 528 
Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 

cag gca tgg ttg gec aag cac gaa gag ate gat tac tea gaa aag gag 57 6 
Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 
180 185 190 

tct tec aat gac tagtaataat ctgcccacag tgt 611 
Ser Ser Asn Asp 
195 



<210> 418 
<211> 196 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 418 

Phe Leu Phe Ala Pro Ala Tyr Asn Pro Ala lie Ala His Val Gin Pro 
15 10 15 

Val Arg Gin Ala Leu Lys Phe Pro Thr lie Phe Asn Thr Leu Gly Pro 
20 25 30 

Leu Leu Ser Pro Ala Arg Pro Glu Arg Gin lie Met Gly Val Ala Asn 
35 40 45 

Ala Asn His Gly Gin Leu lie Ala Glu Val Phe Arg Glu Leu Gly Arg 
50 55 60 

Thr Arg Ala Leu Val Val His Gly Ala Gly Thr Asp Glu lie Ala Val 
65 70 75 80 

His Gly Thr Thr Leu Val Trp Glu Leu Lys Glu Asp Gly Thr lie Glu 
85 90 95 

His Tyr Thr lie Glu Pro Glu Asp Leu Gly Leu Gly Arg Tyr Thr Leu 
100 105 110 

Glu Asp Leu Val Gly Gly Leu Gly Thr Glu Asn Ala Glu Ala Met Arg 
115 120 125 

Ala Thr Phe Ala Gly Thr Gly Pro Asp Ala His Arg Asp Ala Leu Ala 
130 135 140 

Ala Ser Ala Gly Ala Met Phe Tyr Leu Asn Gly Asp Val Asp Ser Leu 
145 150 155 160 

Lys Asp Gly Ala Gin Lys Ala Leu Ser Leu Leu Ala Asp Gly Thr Thr 
165 170 175 

Gin Ala Trp Leu Ala Lys His Glu Glu lie Asp Tyr Ser Glu Lys Glu 
180 185 190 



Ser Ser Asn Asp 
195 
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<210> 419 
<211> 1677 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1654) 
<223> RXN00957 

<400> 419 

aaccggcaag ccctggatcg aatgaagctc gcagcgagta attatttgat gtttcccaga 60 

aaggcttcag ccccacaatg atttcctcgg taggtgcccc atg age acg aat ccc 115 

Met Ser Thr Asn Pro 
1 5 

cat gtt ttc tec eta gat gtc cgc tat cac gag gat get tct gca ttg 163 
His Val Phe Ser Leu Asp Val Arg Tyr His Glu Asp Ala Ser Ala Leu 
10 15 20 

ttt gec cac ttg ggt ggc aca acc gca gat gat gca gec ctg ttg gaa 211 
Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp Ala Ala Leu Leu Glu 
25 30 35 

age get gat ate acc acc aag aat ggt att tct tec etc gcg gtg ttg 259 
Ser Ala Asp lie Thr Thr Lys Asn Gly lie Ser Ser Leu Ala Val Leu 
40 45 50 

aag agt teg gtg cgc att acg tgc acg ggc aac acg gtg gta acg cag 3 07 
Lys Ser Ser Val Arg lie Thr Cys Thr Gly Asn Thr Val Val Thr Gin 
55 60 65 

ccg ctg acg gac teg ggt agg gca gtg gtt gcg cgc eta acg cag cag 355 
Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala Arg Leu Thr Gin Gin 
70 75 80 85 

ctt ggc cag tac aac acc gca gag aac acc ttt age ttc ccc gec tea 403 
Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe Ser Phe Pro Ala Ser 
90 95 100 

gat gcg gtt gat gag cgc gag cgc etc acc gca cca age acc ate gaa 451 
Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala Pro Ser Thr lie Glu 
105 110 115 

gtg ctg cgc aag ttg cag ttc gag tec ggt tac age gac gcg tec ctg 499 
Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr Ser Asp Ala Ser Leu 
120 125 130 

cca ctg etc atg ggc ggt ttc gcg ttt gat ttc tta gaa acc ttt gaa 547 
Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe Leu Glu Thr Phe Glu 
135 140 145 

acg etc ccc get gtc gag gag age gtc aac act tac ccc gat tac cag 595 
Thr Leu Pro Ala Val Glu Glu Ser Val Asn Thr Tyr Pro Asp Tyr Gin 
150 155 160 165 

ttc gtc etc gcg gaa ate gtc ctg gac ate aat cac cag gac cag acc 643 
Phe Val Leu Ala Glu lie Val Leu Asp lie Asn His Gin Asp Gin Thr 
170 175 180 
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gcc aaa etc gee ggc gtc tec aac gec cca ggc gag etc gag gec gag 691 
Ala Lys Leu Ala Gly Val Ser Asn Ala Pro Gly Glu Leu Glu Ala Glu 
185 190 195 

etc aac aag ctt tea ttg ctt ate gac gee gec etc cce gca acc gaa 73 9 
Leu Asn Lys Leu Ser Leu Leu lie Asp Ala Ala Leu Pro Ala Thr Glu 
200 205 210 

cac gee tac caa acc acc cct cac gac ggc gac act ctt cgc gtt gtg 787 
His Ala Tyr Gin Thr Thr Pro His Asp Gly Asp Thr Leu Arg Val Val 
215 220 225 

get gat att cce gat get cag ttc cgc acc cag ate aat gag ctg aaa 83 5 
Ala Asp lie Pro Asp Ala Gin Phe Arg Thr Gin lie Asn Glu Leu Lys 
230 235 240 245 

gaa aac att tac aac ggt gac ate tac caa gtt gtc ccg gcg cgc act 8 83 
Glu Asn He Tyr Asn Gly Asp He Tyr Gin Val Val Pro Ala Arg Thr 
250 255 260 

ttc acc gca cca tgt cct gat gca ttc get get tat ctg cag ctg cgt 931 
Phe Thr Ala Pro Cys Pro Asp Ala Phe Ala Ala Tyr Leu Gin Leu Arg 
265 270 275 

gec acc aac ccg teg ccg tac atg ttc tat ate cgt ggc etc aac gaa 979 
Ala Thr Asn Pro Ser Pro Tyr Met Phe Tyr He Arg Gly Leu Asn Glu 
280 285 290 

ggc cgc tec tat gaa ctt ttt ggc gca tec cct gag tec aac etc aag 1027 
Gly Arg Ser Tyr Glu Leu Phe Gly Ala Ser Pro Glu Ser Asn Leu Lys 
295 300 305 

ttc acc get get aac cgt gag ctg cag ctg tac cca ate gca ggt acc 1075 
Phe Thr Ala Ala Asn Arg Glu Leu Gin Leu Tyr Pro He Ala Gly Thr 
310 315 320 325 

cgc cce cgt gga etc aac cca gat ggc tec ate aac gat gag eta gat 1123 
Arg Pro Arg Gly Leu Asn Pro Asp Gly Ser He Asn Asp Glu Leu Asp 
330 335 340 

ate cgc aat gag ttg gat atg cgc act gat gec aaa gag ate gcg gag 1171 
He Arg Asn Glu Leu Asp Met Arg Thr Asp Ala Lys Glu He Ala Glu 
345 350 355 

cac acc atg ctt gtc gat etc gee cgc aac gac ctg gee cgc gtc teg 1219 
His Thr Met Leu Val Asp Leu Ala Arg Asn Asp Leu Ala Arg Val Ser 
360 365 370 

gtc cca gcg teg cgc egg gtt gcg gat ctt ttg cag gtg gat cgc tat 1267 
Val Pro Ala Ser Arg Arg Val Ala Asp Leu Leu Gin Val Asp Arg Tyr 
375 380 385 

tec cgc gtg atg cac ttg gtg tec cgt gtg acg gcg acg ttg gac cca 1315 
Ser Arg Val Met His Leu Val Ser Arg Val Thr Ala Thr Leu Asp Pro 
390 395 400 405 

gag ctt gat get ttg gac gec tat egg gcg tgc atg aat atg ggc acg 13 63 
Glu Leu Asp Ala Leu Asp Ala Tyr Arg Ala Cys Met Asn Met Gly Thr 
410 415 420 

ttg acc ggc get ccg aag ttg cgc get atg gag ctg ttg cgc ggc gtc 1411 
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Leu Thr Gly Ala Pro Lys Leu Arg Ala Met Glu Leu Leu Arg Gly Val 
425 430 435 

gaa aag cgc agg cgt ggt tct tat ggt ggg gca gtg ggg tac ctg cgc 145 9 
Glu Lys Arg Arg Arg Gly Ser Tyr Gly Gly Ala Val Gly Tyr Leu Arg 
440 445 450 

ggc aat ggc gat atg gat aat tgc att gtt att cgt teg gcg ttt gtc 15 07 
Gly Asn Gly Asp Met Asp Asn Cys lie Val lie Arg Ser Ala Phe Val 
455 460 465 

cag gat ggt gtg get get gtg cag get ggt get ggt gtg gtc cgc gat 1555 
Gin Asp Gly Val Ala Ala Val Gin Ala Gly Ala Gly Val Val Arg Asp 
470 475 480 485 

tct aat cct caa tct gaa gec gat gag acg ttg cac aag gcg tat gec 1603 
Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu His Lys Ala Tyr Ala 
490 495 500 

gtg ttg aat gec att gcg ctt get get ggt tec act ttg gag gtc ate 1651 
Val Leu Asn Ala lie Ala Leu Ala Ala Gly Ser Thr Leu Glu Val lie 
505 510 515 

cga tgacacacgt tgttctcatt gat 1677 
Arg 



<210> 420 
<211> 518 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 420 

Met Ser Thr Asn Pro His Val Phe Ser Leu Asp Val Arg Tyr His Glu 
15 10 15 

Asp Ala Ser Ala Leu Phe Ala His Leu Gly Gly Thr Thr Ala Asp Asp 
20 25 30 

Ala Ala Leu Leu Glu Ser Ala Asp lie Thr Thr Lys Asn Gly lie Ser 
35 40 45 

Ser Leu Ala Val Leu Lys Ser Ser Val Arg lie Thr Cys Thr Gly Asn 
50 55 60 

Thr Val Val Thr Gin Pro Leu Thr Asp Ser Gly Arg Ala Val Val Ala 
65 70 75 80 

Arg Leu Thr Gin Gin Leu Gly Gin Tyr Asn Thr Ala Glu Asn Thr Phe 
85 90 95 

Ser Phe Pro Ala Ser Asp Ala Val Asp Glu Arg Glu Arg Leu Thr Ala 
100 105 110 

Pro Ser Thr He Glu Val Leu Arg Lys Leu Gin Phe Glu Ser Gly Tyr 
115 120 125 



Ser Asp Ala Ser Leu Pro Leu Leu Met Gly Gly Phe Ala Phe Asp Phe 
130 135 140 
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Leu Glu Thr Phe 
145 

Tyr Pro Asp Tyr 



His Gin Asp Gin 
180 

Glu Leu Glu Ala 
195 

Leu Pro Ala Thr 
210 

Thr Leu Arg Val 
225 

lie Asn Glu Leu 



Val Pro Ala Arg 
260 

Tyr Leu Gin Leu 
275 

Arg Gly Leu Asn 
290 

Glu Ser Asn Leu 
305 

Pro He Ala Gly 



Asn Asp Glu Leu 
340 

Lys Glu He Ala 
355 

Leu Ala Arg Val 
370 

Gin Val Asp Arg 
385 

Ala Thr Leu Asp 



Met Asn Met Gly 
420 

Leu Leu Arg Gly 
435 

Val Gly Tyr Leu 
450 

Arg Ser Ala Phe 



Glu Thr Leu Pro 
150 

Gin Phe Val Leu 
165 

Thr Ala Lys Leu 



Glu Leu Asn Lys 
200 

Glu His Ala Tyr 
215 

Val Ala Asp He 
230 

Lys Glu Asn He 
245 

Thr Phe Thr Ala 



Arg Ala Thr Asn 
280 

Glu Gly Arg Ser 
295 

Lys Phe Thr Ala 
310 

Thr Arg Pro Arg 
325 

Asp He Arg Asn 



Glu His Thr Met 
360 

Ser Val Pro Ala 
375 

Tyr Ser Arg Val 
390 

Pro Glu Leu Asp 
405 

Thr Leu Thr Gly 



Val Glu Lys Arg 
440 

Arg Gly Asn Gly 

455 

Val Gin Asp Gly 



Ala Val Glu Glu 
155 

Ala Glu He Val 
170 

Ala Gly Val Ser 
185 

Leu Ser Leu Leu 



Gin Thr Thr Pro 
220 

Pro Asp Ala Gin 
235 

Tyr Asn Gly Asp 
250 

Pro Cys Pro Asp 
265 

Pro Ser Pro Tyr 



Tyr Glu Leu Phe 
300 

Ala Asn Arg Glu 
315 

Gly Leu Asn Pro 
330 

Glu Leu Asp Met 
345 

Leu Val Asp Leu 



Ser Arg Arg Val 
380 

Met His Leu Val 
395 

Ala Leu Asp Ala 
410 

Ala Pro Lys Leu 
425 

Arg Arg Gly Ser 



Asp Met Asp Asn 
460 

Val Ala Ala Val 



Ser Val Asn Thr 
160 

Leu Asp He Asn 
175 

Asn Ala Pro Gly 
190 

He Asp Ala Ala 
205 

His Asp Gly Asp 



Phe Arg Thr Gin 
240 

He Tyr Gin Val 
255 

Ala Phe Ala Ala 
270 

Met Phe Tyr He 
285 

Gly Ala Ser Pro 



Leu Gin Leu Tyr 
320 

Asp Gly Ser He 
335 

Arg Thr Asp Ala 
350 

Ala Arg Asn Asp 
365 

Ala Asp Leu Leu 



Ser Arg Val Thr 
400 

Tyr Arg Ala Cys 
415 

Arg Ala Met Glu 
430 

Tyr Gly Gly Ala 
445 

Cys He Val He 



Gin Ala Gly Ala 
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465 470 475 480 

Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu Thr Leu 
485 490 495 

His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala Gly Ser 
500 505 510 

Thr Leu Glu Val lie Arg 
515 



<210> 421 
<211> 1151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1128) 
<223> FRXA00957 

<400> 421 

gat ttc tta gaa acc ttt gaa acg etc ccc get gtc gag gag age gtc 48 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

aac act tac ccc gat tac cag ttc gtc etc gcg gaa ate gtc ctg gac 9 6 
Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 
20 25 30 

ate aat cac cag gac cag acc gec aaa etc gee ggc gtc tec aac gee 144 
lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

cca ggc gag etc gag gee gag etc aac aag ctt tea ttg ctt ate gac 192 
Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

gec gee etc ccc gca acc gaa cac gec tac caa acc acc cct cac gac 240 
Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

ggc gac act ctt cgc gtt gtg get gat att ccc gat get cag ttc cgc 288 
Gly Asp Thr Leu Arg Val Val Ala Asp lie Pro Asp Ala Gin Phe Arg 
85 90 95 

acc cag ate aat gag ctg aaa gaa aac att tac aac ggt gac ate tac 33 6 
Thr Gin lie Asn Glu Leu Lys Glu Asn lie Tyr Asn Gly Asp lie Tyr 
100 105 110 

caa gtt gtc ccg gcg cgc act ttc acc gca cca tgt cct gat gca ttc 3 84 
Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

get get tat ctg cag ctg cgt gec acc aac ccg teg ccg tac atg ttc 432 
Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 



tat ate cgt ggc etc aac gaa ggc cgc tec tat gaa ctt ttt ggc gca 480 
Tyr He Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
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145 150 155 160 

tec cct gag tec aac etc aag ttc acc get get aac cgt gag ctg cag 528 
Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 
165 170 175 

ctg tac cca ate gca ggt acc cgc ccc cgt gga etc aac cca gat ggc 57 6 
Leu Tyr Pro lie Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

tec ate aac gat gag eta gat ate cgc aat gag ttg gat atg cgc act 62 4 
Ser lie Asn Asp Glu Leu Asp lie Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

gat gec aaa gag ate gcg gag cac acc atg ctt gtc gat etc gec cgc 672 
Asp Ala Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

aac gac ctg gee cgc gtc teg gtc cca gcg teg cgc egg gtt gcg gat 72 0 
Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

ctt ttg cag gtg gat cgc tat tec cgc gtg atg cac ttg gtg tec cgt 768 
Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

gtg acg gcg acg ttg gac cca gag ctt gat get ttg gac gec tat egg 816 
Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
260 265 270 

gcg tgc atg aat atg ggc acg ttg acc ggc get ccg aag ttg cgc get 864 
Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 

atg gag ctg ttg cgc ggc gtc gaa aag cgc agg cgt ggt tct tat ggt 912 
Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 

9W gca gtg ggg tac ctg cgc ggc aat ggc gat atg gat aat tgc att 960 
Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 
305 310 315 320 

gtt att cgt teg gcg ttt gtc cag gat ggt gtg get get gtg cag get 1008 
Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 
325 330 335 

ggt get ggt gtg gtc cgc gat tct aat cct caa tct gaa gec gat gag 1056 
Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 
340 345 350 

acg ttg cac aag gcg tat gec gtg ttg aat gec att gcg ctt get get 1104 
Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 

ggt tec act ttg gag gtc ate cga tgacacacgt tgttctcatt gat 1151 
Gly Ser Thr Leu Glu Val He Arg 
370 375 



<210> 422 
<211> 376 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Asp Phe Leu Glu Thr Phe Glu Thr Leu Pro Ala Val Glu Glu Ser Val 
15 10 15 

Asn Thr Tyr Pro Asp Tyr Gin Phe Val Leu Ala Glu lie Val Leu Asp 
20 25 30 

lie Asn His Gin Asp Gin Thr Ala Lys Leu Ala Gly Val Ser Asn Ala 
35 40 45 

Pro Gly Glu Leu Glu Ala Glu Leu Asn Lys Leu Ser Leu Leu lie Asp 
50 55 60 

Ala Ala Leu Pro Ala Thr Glu His Ala Tyr Gin Thr Thr Pro His Asp 
65 70 75 80 

Gly Asp Thr Leu Arg Val Val Ala Asp lie Pro Asp Ala Gin Phe Arg 
85 90 95 

Thr Gin lie Asn Glu Leu Lys Glu Asn lie Tyr Asn Gly Asp lie Tyr 
100 105 110 

Gin Val Val Pro Ala Arg Thr Phe Thr Ala Pro Cys Pro Asp Ala Phe 
115 120 125 

Ala Ala Tyr Leu Gin Leu Arg Ala Thr Asn Pro Ser Pro Tyr Met Phe 
130 135 140 

Tyr lie Arg Gly Leu Asn Glu Gly Arg Ser Tyr Glu Leu Phe Gly Ala 
145 150 155 160 

Ser Pro Glu Ser Asn Leu Lys Phe Thr Ala Ala Asn Arg Glu Leu Gin 
165 170 175 

Leu Tyr Pro lie Ala Gly Thr Arg Pro Arg Gly Leu Asn Pro Asp Gly 
180 185 190 

Ser lie Asn Asp Glu Leu Asp lie Arg Asn Glu Leu Asp Met Arg Thr 
195 200 205 

Asp Ala Lys Glu lie Ala Glu His Thr Met Leu Val Asp Leu Ala Arg 
210 215 220 

Asn Asp Leu Ala Arg Val Ser Val Pro Ala Ser Arg Arg Val Ala Asp 
225 230 235 240 

Leu Leu Gin Val Asp Arg Tyr Ser Arg Val Met His Leu Val Ser Arg 
245 250 255 

Val Thr Ala Thr Leu Asp Pro Glu Leu Asp Ala Leu Asp Ala Tyr Arg 
260 265 270 

Ala Cys Met Asn Met Gly Thr Leu Thr Gly Ala Pro Lys Leu Arg Ala 
275 280 285 

Met Glu Leu Leu Arg Gly Val Glu Lys Arg Arg Arg Gly Ser Tyr Gly 
290 295 300 
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Gly Ala Val Gly Tyr Leu Arg Gly Asn Gly Asp Met Asp Asn Cys lie 
305 310 315 320 

Val lie Arg Ser Ala Phe Val Gin Asp Gly Val Ala Ala Val Gin Ala 
325 330 335 

Gly Ala Gly Val Val Arg Asp Ser Asn Pro Gin Ser Glu Ala Asp Glu 
340 345 350 

Thr Leu His Lys Ala Tyr Ala Val Leu Asn Ala lie Ala Leu Ala Ala 
355 360 365 

Gly Ser Thr Leu Glu Val lie Arg 
370 375 



<210> 423 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1045) 
<223> RXA02687 

<400> 423 

caaaaccatg ctcggcgggg gagagttggg ccaagcggtt cgctaattga gcaacagaca 60 

tggacaccca ccttagttcg gcgggttaag ctgtgtaacc atg age gac gca cca 115 

Met Ser Asp Ala Pro 
1 5 

act gtt gtg gec tat ttg ggg cct gec gga acc ttc acc gaa gaa gec 163 
Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr Phe Thr Glu Glu Ala 
10 15 20 

etc tac aaa ttt gec gac gee ggc gta ttc ggc gac ggt gag ate gag 211 
Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly Asp Gly Glu lie Glu 
25 30 35 

cag eta cca gee aaa teg cca caa gaa get gtc gac gee gtc cgc cac 259 
Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val Asp Ala Val Arg His 
40 45 50 

ggc acc gec cag ttc gcg gtg gtc gec ate gaa aac ttc gtc gac ggc 3 07 
Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu Asn Phe Val Asp Gly 
55 60 65 

ccc gtc acc ccc acc ttc gac gec ctt gac cag ggc tec aac gtg caa 355 
Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin Gly Ser Asn Val Gin 
70 75 80 85 

ate ate gee gaa gaa gaa etc gac ate gec ttt tec ate atg gtc egg 403 
lie lie Ala Glu Glu Glu Leu Asp lie Ala Phe Ser lie Met Val Arg 
90 95 100 



cca ggg act teg ctt gec gac gtc aaa acc etc gec acc cac ccg gtt 
Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu Ala Thr His Pro Val 
105 110 115 



451 
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ggg tac caa caa gtg aaa aac tgg atg gca acc acc att ccg gac gcc 499 
Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr Thr lie Pro Asp Ala 
120 125 130 

atg tat ctt tea gca age tec aac ggc gcc ggc gca caa atg gtt gcc 547 
Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly Ala Gin Met Val Ala 
135 140 145 

gaa gga acc gcc gac gca gcc gca gcg ccc tec cgc gca gcc gaa etc 595 
Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser Arg Ala Ala Glu Leu 
150 155 160 165 

ttc gga ctg gaa cgc ctt gtt gat gat gtc gcc gac gtc cgt ggc gcc 643 
Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala Asp Val Arg Gly Ala 
170 175 180 

cgc acc cgc ttc gtt get gtc caa gcc caa gca gcc gtt tec gaa ccg 691 
Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala Ala Val Ser Glu Pro 
185 190 195 

acc ggc cac gac cgc acc tec gtc att ttc tec eta ccg aat gtg cca 739 
Thr Gly His Asp Arg Thr Ser Val He Phe Ser Leu Pro Asn Val Pro 
200 205 210 

ggc age etc gtg cgc gcc etc aac gaa ttc gcc ate cgc ggc gtt gac 787 
Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala He Arg Gly Val Asp 
215 220 225 

etc acc cgc ate gaa tec cgc ccc acc cgc aaa gtc ttc gga acc tac 83 5 
Leu Thr Arg He Glu Ser Arg Pro Thr Arg Lys Val Phe Gly Thr Tyr 
230 235 240 245 



cgc ttc cac ctg gac ata tec gga cat ate cgc gat ate ccc gtc gcc 
Arg Phe His Leu Asp He Ser Gly His He Arg Asp He Pro Val Ala 



250 255 260 



883 



gaa gcc etc cgc gca etc cac etc caa gcc gaa gaa etc gtc ttc gtc 931 
Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu Glu Leu Val Phe Val 
265 270 275 

ggc tec tgg ccc tec aac cgt gcg gaa gac age acg ccc caa acc gac 979 
Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser Thr Pro Gin Thr Asp 
280 285 290 

caa eta get aag eta cac aag gcg gac gaa tgg gtt cgc gca gca age 1027 
Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp Val Arg Ala Ala Ser 
295 300 305 

gaa gga agg aaa ctt aac tagecatgge eggceggatt att 1068 
Glu Gly Arg Lys Leu Asn 
310 315 



<210> 424 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 424 

Met Ser Asp Ala Pro Thr Val Val Ala Tyr Leu Gly Pro Ala Gly Thr 
15 10 15 
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Phe Thr Glu Glu Ala Leu Tyr Lys Phe Ala Asp Ala Gly Val Phe Gly 
20 25 30 

Asp Gly Glu lie Glu Gin Leu Pro Ala Lys Ser Pro Gin Glu Ala Val 
35 40 45 

Asp Ala Val Arg His Gly Thr Ala Gin Phe Ala Val Val Ala lie Glu 
50 55 60 

Asn Phe Val Asp Gly Pro Val Thr Pro Thr Phe Asp Ala Leu Asp Gin 
65 70 75 80 

Gly Ser Asn Val Gin He He Ala Glu Glu Glu Leu Asp He Ala Phe 
85 90 95 

Ser He Met Val Arg Pro Gly Thr Ser Leu Ala Asp Val Lys Thr Leu 
100 105 110 

Ala Thr His Pro Val Gly Tyr Gin Gin Val Lys Asn Trp Met Ala Thr 
115 120 125 

Thr He Pro Asp Ala Met Tyr Leu Ser Ala Ser Ser Asn Gly Ala Gly 
130 135 140 

Ala Gin Met Val Ala Glu Gly Thr Ala Asp Ala Ala Ala Ala Pro Ser 
145 150 155 160 

Arg Ala Ala Glu Leu Phe Gly Leu Glu Arg Leu Val Asp Asp Val Ala 
165 170 175 

Asp Val Arg Gly Ala Arg Thr Arg Phe Val Ala Val Gin Ala Gin Ala 
180 185 190 

Ala Val Ser Glu Pro Thr Gly His Asp Arg Thr Ser Val He Phe Ser 
195 200 205 

Leu Pro Asn Val Pro Gly Ser Leu Val Arg Ala Leu Asn Glu Phe Ala 
210 215 220 

He Arg Gly Val Asp Leu Thr Arg He Glu Ser Arg Pro Thr Arg Lys 
225 230 235 240 

Val Phe Gly Thr Tyr Arg Phe His Leu Asp He Ser Gly His He Arg 
245 250 255 

Asp He Pro Val Ala Glu Ala Leu Arg Ala Leu His Leu Gin Ala Glu 
260 265 270 

Glu Leu Val Phe Val Gly Ser Trp Pro Ser Asn Arg Ala Glu Asp Ser 
275 280 285 

Thr Pro Gin Thr Asp Gin Leu Ala Lys Leu His Lys Ala Asp Glu Trp 
290 295 300 

Val Arg Ala Ala Ser Glu Gly Arg Lys Leu Asn 
305 310 315 



<210> 425 
<211> 1353 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> RXN01698 

<400> 425 

cgctagtgcc tgcagttatg tcgctttttg acgtcgaaaa gcaattttaa aaagcccttg 60 

gggtgggctg gatacgtctt ctgcggcctt tcgtgcgata atg eta ggc atg ctt 115 

Met Leu Gly Met Leu 
1 5 

cga tgg act aca gca ggt gaa tec cac ggc cag gcg ctt ate gec acg 163 
Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin Ala Leu lie Ala Thr 
10 15 20 

gtt gaa cac atg cca gca ggc gtg ccc gtg act aaa gat gag gtc teg 211 
Val Glu His Met Pro Ala Gly Val Pro Val Thr Lys Asp Glu Val Ser 
25 30 35 

tat caa ttg gcg cgc cga cgc ctt gga tat ggt cgc ggc get cgc atg 259 
Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly Arg Gly Ala Arg Met 
40 45 50 

aag ttt gag caa gac gcg ttg acc ttc etc acc ggc ate cgc cac ggc 3 07 
Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr Gly He Arg His Gly 
55 60 65 

etc act ttg ggt age ccc ate tea ate atg ate ggc aac act gag tgg 355 
Leu Thr Leu Gly Ser Pro He Ser He Met He Gly Asn Thr Glu Trp 
70 75 80 85 

gat aag tgg acc acc ate atg tec tct gac get ttg gac atg gaa gac 403 
Asp Lys Trp Thr Thr lie Met Ser Ser Asp Ala Leu Asp Met Glu Asp 
90 95 100 

cca gat aac gtt gcg gcg atg tct teg ggt egg ggc gca aaa ctg act 451 
Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg Gly Ala Lys Leu Thr 
105 110 115 

cgt ccg cgt cca ggc cac get gat tac gca ggc atg etc aag tac gga 499 
Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly Met Leu Lys Tyr Gly 
120 125 130 

ttc gat gat gee cgc aac gtg ctg gag cgt tct tea gec cgt gag acg 547 
Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser Ser Ala Arg Glu Thr 
135 140 145 

gca gca cgc gtg gca gca gca acc gtt gcg cgt tec ttc ctg cgt gaa 595 
Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg Ser Phe Leu Arg Glu 
150 155 160 165 

acc ttg ggc gtg gaa gtg ctt tec cac gta att tec att ggt gcg tec 643 
Thr Leu Gly Val Glu Val Leu Ser His Val He Ser He Gly Ala Ser 
170 175 180 



gag cct tac act ggc gcg gag cca acc ttt gca gat att caa gca ate 
Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala Asp He Gin Ala He 



691 
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185 190 195 

gat gat tec cca gtt cgt gca ttc ggt aaa gac get gaa gaa tec atg 739 
Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp Ala Glu Glu Ser Met 
200 205 210 

ate gcg gaa ate gag gee gca aag aaa gee ggc gat ace etc ggt ggc 7 87 
lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly Asp Thr Leu Gly Gly 
215 220 225 

ate gtg gaa gtg att gtt gaa ggc ctg ccc ate ggt ttg ggc tea cac 83 5 
lie Val Glu Val He Val Glu Gly Leu Pro He Gly Leu Gly Ser His 
230 235 240 245 

att tct ggc gaa gat cgc etc gat gcg cag ate gca get gca etc atg 883 
He Ser Gly Glu Asp Arg Leu Asp Ala Gin He Ala Ala Ala Leu Met 
250 255 260 

ggc att cag gec ate aag ggc gtg gaa ate ggt gac ggt ttc gaa gaa 931 
Gly He Gin Ala He Lys Gly Val Glu He Gly Asp Gly Phe Glu Glu 
265 270 275 

get cgt cga cgt ggc tec gaa gec cac gat gaa gtg ttc ctg gat gac 97 9 
Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu Val Phe Leu Asp Asp 
280 285 290 

aac ggc gta tac cgc aac ace aac cgt gca ggt ggc etc gaa ggc ggc 1027 
Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly Gly Leu Glu Gly Gly 
295 300 305 

atg acc aac ggt gaa acc ctg cgc gtt cgt get ggc atg aag cca att 1075 
Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala Gly Met Lys Pro He 
310 315 320 325 

tct act gtg cct cgc gee ctg aaa acc att gat atg gaa aac ggc aag 1123 
Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp Met Glu Asn Gly Lys 
330 335 340 

gca gca acc gga ate cac cag cgt tee gac gtg tgc get gtt cca gee 1171 
Ala Ala Thr Gly He His Gin Arg Ser Asp Val Cys Ala Val Pro Ala 
345 350 355 

gec ggt gtc gtt gca gaa gca atg gtc acc ctg gtt etc gec cgc gca 1219 
Ala Gly Val Val Ala Glu Ala Met Val Thr Leu Val Leu Ala Arg Ala 
360 365 370 

gtc ctg cag aaa ttc ggc ggt gac tec ctg age gaa acc aag age aac 12 67 
Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser Glu Thr Lys Ser Asn 
375 380 385 

att gac acc tac etc aaa aac att gag gaa cga atg aaa ttc gaa ggt 1315 
He Asp Thr Tyr Leu Lys Asn He Glu Glu Arg Met Lys Phe Glu Gly 
390 395 400 405 

tta gag gat gga gcg taatgaagtg aatgatcaaa ttc 13 53 

Leu Glu Asp Gly Ala 
410 



<210> 426 
<211> 410 
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<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 426 

Met Leu Gly Met Leu Arg Trp Thr Thr Ala Gly Glu Ser His Gly Gin 
15 10 15 

Ala Leu He Ala Thr Val Glu His Met Pro Ala Gly Val Pro Val Thr 
20 25 30 

Lys Asp Glu Val Ser Tyr Gin Leu Ala Arg Arg Arg Leu Gly Tyr Gly 
35 40 45 

Arg Gly Ala Arg Met Lys Phe Glu Gin Asp Ala Leu Thr Phe Leu Thr 
50 55 60 

Gly He Arg His Gly Leu Thr Leu Gly Ser Pro He Ser He Met He 
65 70 75 80 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
85 90 95 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
100 105 110 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
115 120 125 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
130 135 140 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
145 150 155 160 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
165 170 175 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
180 185 190 

Asp He Gin Ala He Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
195 200 205 

Ala Glu Glu Ser Met He Ala Glu He Glu Ala Ala Lys Lys Ala Gly 
210 215 220 

Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 
225 230 235 240 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
245 250 255 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
260 265 270 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
275 280 285 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
290 295 300 
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Gly Leu Glu Gly 
305 

Gly Met Lys Pro 



Met Glu Asn Gly 
340 

Cys Ala Val Pro 
355 

Val Leu Ala Arg 
370 

Glu Thr Lys Ser 
385 

Met Lys Phe Glu 



Gly Met Thr Asn 
310 

lie Ser Thr Val 
325 

Lys Ala Ala Thr 



Ala Ala Gly Val 
360 

Ala Val Leu Gin 
375 

Asn lie Asp Thr 
390 

Gly Leu Glu Asp 
405 



Gly Glu Thr Leu 
315 

Pro Arg Ala Leu 
330 

Gly lie His Gin 
345 

Val Ala Glu Ala 



Lys Phe Gly Gly 
380 

Tyr Leu Lys Asn 
395 

Gly Ala 
410 



Arg Val Arg Ala 
320 

Lys Thr lie Asp 
335 

Arg Ser Asp Val 
350 

Met Val Thr Leu 
365 

Asp Ser Leu Ser 



He Glu Glu Arg 
400 



<210> 427 
<211> 1013 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (990) 
<223> FRXA01698 

<400> 427 

ggc aac act gag tgg gat aag tgg acc acc ate atg tec tct gac get 4 8 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
15 10 15 

ttg gac atg gaa gac cca gat aac gtt gcg gcg atg tct teg ggt egg 9 6 
Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 

ggc gca aaa ctg act cgt ccg cgt cca ggc cac get gat tac gca ggc 144 
Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 

atg etc aag tac gga ttc gat gat gec cgc aac gtg ctg gag cgt tct 192 
Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

tea gee cgt gag acg gca gca cgc gtg gca gca gca acc gtt gcg cgt 240 
Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

tec ttc ctg cgt gaa acc ttg ggc gtg gaa gtg ett tec cac gta att 288 
Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
85 90 95 



tec att ggt gcg tec gag cct tac act ggc gcg gag cca acc ttt gca 336 
Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
100 105 110 
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gat att caa gca ate gat gat tec cca gtt cgt gca ttc ggt aaa gac 3 84 
Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 125 

get gaa gaa tec atg ate gcg gaa ate gag gee gca aag aaa gee ggc 432 
Ala Glu Glu Ser Met lie Ala Glu lie Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

gat acc etc ggt ggc ate gtg gaa gtg att gtt gaa ggc ctg ccc ate 480 
Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 
145 150 155 160 

ggt ttg ggc tea cac att tct ggc gaa gat cgc etc gat gcg cag ate 52 8 
Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
165 170 175 

gca get gca etc atg ggc att cag gec ate aag ggc gtg gaa ate ggt 57 6 
Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
180 185 190 

gac ggt ttc gaa gaa get cgt cga cgt ggc tec gaa gee cac gat gaa 624 
Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
195 200 205 

gtg ttc ctg gat gac aac ggc gta tac cgc aac acc aac cgt gca ggt 672 
Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

ggc etc gaa ggc ggc atg acc aac ggt gaa acc ctg cgc gtt cgt get 72 0 
Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
225 230 235 240 

ggc atg aag cca att tct act gtg cct cgc gee ctg aaa acc att gat 768 
Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 
245 250 255 

atg gaa aac ggc aag gca gca acc gga ate cac cag cgt tec gac gtg 816 
Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 
260 265 270 

tgc get gtt cca gee gee ggt gtc gtt gca gaa gca atg gtc acc ctg 864 
Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 

gtt etc gec cgc gca gtc ctg cag aaa ttc ggc ggt gac tec ctg age 912 
Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 

gaa acc aag age aac att gac acc tac etc aaa aac att gag gaa cga 9 60 
Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn He Glu Glu Arg 
305 310 315 320 

atg aaa ttc gaa ggt tta gag gat gga gcg taatgaagtg aatgatcaaa 1010 
Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 

ttc 1013 



<210> 428 
<211> 330 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Gly Asn Thr Glu Trp Asp Lys Trp Thr Thr He Met Ser Ser Asp Ala 
15 10 15 

Leu Asp Met Glu Asp Pro Asp Asn Val Ala Ala Met Ser Ser Gly Arg 
20 25 30 

Gly Ala Lys Leu Thr Arg Pro Arg Pro Gly His Ala Asp Tyr Ala Gly 
35 40 45 

Met Leu Lys Tyr Gly Phe Asp Asp Ala Arg Asn Val Leu Glu Arg Ser 
50 55 60 

Ser Ala Arg Glu Thr Ala Ala Arg Val Ala Ala Ala Thr Val Ala Arg 
65 70 75 80 

Ser Phe Leu Arg Glu Thr Leu Gly Val Glu Val Leu Ser His Val He 
85 90 95 

Ser He Gly Ala Ser Glu Pro Tyr Thr Gly Ala Glu Pro Thr Phe Ala 
100 105 110 

Asp lie Gin Ala lie Asp Asp Ser Pro Val Arg Ala Phe Gly Lys Asp 
115 120 125 

Ala Glu Glu Ser Met He Ala Glu He Glu Ala Ala Lys Lys Ala Gly 
130 135 140 

Asp Thr Leu Gly Gly He Val Glu Val He Val Glu Gly Leu Pro He 
145 150 155 160 

Gly Leu Gly Ser His He Ser Gly Glu Asp Arg Leu Asp Ala Gin He 
165 170 175 

Ala Ala Ala Leu Met Gly He Gin Ala He Lys Gly Val Glu He Gly 
180 185 190 

Asp Gly Phe Glu Glu Ala Arg Arg Arg Gly Ser Glu Ala His Asp Glu 
195 200 205 

Val Phe Leu Asp Asp Asn Gly Val Tyr Arg Asn Thr Asn Arg Ala Gly 
210 215 220 

Gly Leu Glu Gly Gly Met Thr Asn Gly Glu Thr Leu Arg Val Arg Ala 
225 230 235 240 

Gly Met Lys Pro He Ser Thr Val Pro Arg Ala Leu Lys Thr He Asp 
245 250 255 

Met Glu Asn Gly Lys Ala Ala Thr Gly He His Gin Arg Ser Asp Val 
260 265 270 

Cys Ala Val Pro Ala Ala Gly Val Val Ala Glu Ala Met Val Thr Leu 
275 280 285 

Val Leu Ala Arg Ala Val Leu Gin Lys Phe Gly Gly Asp Ser Leu Ser 
290 295 300 
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Glu Thr Lys Ser Asn lie Asp Thr Tyr Leu Lys Asn lie Glu Glu Arg 
305 310 315 320 

Met Lys Phe Glu Gly Leu Glu Asp Gly Ala 
325 330 



<210> 429 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXA01095 

<400> 429 

gaaaccccag gtcaaagcta gggtgtggca ccctgatttc tttcgccatg tgtgttcggg 60 

ataaccttaa acacagcatt ggttggaagg aggttggggc atg gtt gca aca gag 115 

Met Val Ala Thr Glu 
1 5 

aac cgc atg ttg atg gaa ate get gcg gaa ata teg get egg gaa gca 163 
Asn Arg Met Leu Met Glu lie Ala Ala Glu lie Ser Ala Arg Glu Ala 
10 15 20 

acg ctt ggt ttt caa gaa gtc aaa act aaa tct cga tea gca ggt etc 211 
Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser Arg Ser Ala Gly Leu 
25 30 35 

acg gcg get ttc gat att get tea gtc ttt ttt teg tct gga tgt aat 259 
Thr Ala Ala Phe Asp lie Ala Ser Val Phe Phe Ser Ser Gly Cys Asn 
40 45 50 

gtc gta gtc gec ttt gat cgt ttt gca tec aat tgg tct gat cat teg 3 07 
Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn Trp Ser Asp His Ser 
55 60 65 

gat cat gtg gac tac get gca cag gtt gcg ggt ttt ggc gca tea atg 3 55 
Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly Phe Gly Ala Ser Met 
70 75 80 85 

ctt gca tat acg gtg cgc agg gga cag ttt gat acc gca gta cgc gat 403 
Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp Thr Ala Val Arg Asp 
90 95 100 

ate agg gac ate aaa tct gaa gta gac att ccc att ctg ctt cat gat 451 
lie Arg Asp lie Lys Ser Glu Val Asp lie Pro lie Leu Leu His Asp 
105 110 115 

ccc ate ate gat ccg tat caa ate cac gaa gee cgc gtc atg ggc ate 49 9 
Pro lie lie Asp Pro Tyr Gin lie His Glu Ala Arg Val Met Gly lie 
120 125 130 

gac get ctt caa ttc ccc gta tgg gcg atg gaa caa get cga ctg gaa 547 
Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu Gin Ala Arg Leu Glu 
135 140 145 



tct ttg gtg gac cgc acc gaa tea ttg ggc atg aca gec ate gtg tct 



595 
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Ser Leu Val Asp Arg Thr Glu Ser Leu Gly Met Thr Ala lie Val Ser 
150 155 160 165 

gtg cga aac cac gaa gaa gcg cat cgt gca gtg gac gca gga gcg aca 643 
Val Arg Asn His Glu Glu Ala His Arg Ala Val Asp Ala Gly Ala Thr 
170 175 180 

gtg gta gca att gat att act ggt tat acc ggc tea etc act ttg cct 691 
Val Val Ala lie Asp lie Thr Gly Tyr Thr Gly Ser Leu Thr Leu Pro 
185 190 195 

gaa gcg ttt teg ggt ate acc caa ttc atg ccc aaa gag gta gec cgc 73 9 
Glu Ala Phe Ser Gly lie Thr Gin Phe Met Pro Lys Glu Val Ala Arg 
200 205 210 

att gtg etc gga ggt tgc age age cct aaa gaa etc atg egg ttt gca 7 87 
lie Val Leu Gly Gly Cys Ser Ser Pro Lys Glu Leu Met Arg Phe Ala 
215 220 225 

cga cat tct gca gac gec ate ttt gtt cca cat gca gac etc gec acc 83 5 
Arg His Ser Ala Asp Ala lie Phe Val Pro His Ala Asp Leu Ala Thr 
230 235 240 245 

aca aaa tct ctt gtg aca gca ggt atg cat cca gcg tgc cca teg cgt 883 
Thr Lys Ser Leu Val Thr Ala Gly Met His Pro Ala Cys Pro Ser Arg 
250 255 260 

tgaagaggtg ctctgtggtc age 906 



<210> 430 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Val Ala Thr Glu Asn Arg Met Leu Met Glu lie Ala Ala Glu lie 
15 10 15 

Ser Ala Arg Glu Ala Thr Leu Gly Phe Gin Glu Val Lys Thr Lys Ser 
20 25 30 

Arg Ser Ala Gly Leu Thr Ala Ala Phe Asp He Ala Ser Val Phe Phe 
35 40 45 

Ser Ser Gly Cys Asn Val Val Val Ala Phe Asp Arg Phe Ala Ser Asn 
50 55 60 

Trp Ser Asp His Ser Asp His Val Asp Tyr Ala Ala Gin Val Ala Gly 
65 70 75 80 

Phe Gly Ala Ser Met Leu Ala Tyr Thr Val Arg Arg Gly Gin Phe Asp 
85 90 95 

Thr Ala Val Arg Asp He Arg Asp He Lys Ser Glu Val Asp He Pro 
100 105 110 

He Leu Leu His Asp Pro He He Asp Pro Tyr Gin He His Glu Ala 
115 120 125 



Arg Val Met Gly He Asp Ala Leu Gin Phe Pro Val Trp Ala Met Glu 
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130 

Gin Ala Arg Leu 
145 

Thr Ala lie Val 



Asp Ala Gly Ala 
180 

Ser Leu Thr Leu 
195 

Lys Glu Val Ala 
210 

Leu Met Arg Phe 
225 

Ala Asp Leu Ala 



Ala Cys Pro Ser 
260 



135 

Glu Ser Leu Val 
150 

Ser Val Arg Asn 
165 

Thr Val Val Ala 



Pro Glu Ala Phe 
200 

Arg lie Val Leu 
215 

Ala Arg His Ser 
230 

Thr Thr Lys Ser 
245 

Arg 



140 

Asp Arg Thr Glu 
155 

His Glu Glu Ala 
170 

He Asp He Thr 
185 

Ser Gly He Thr 



Gly Gly Cys Ser 
220 

Ala Asp Ala He 
235 

Leu Val Thr Ala 
250 



Ser Leu Gly Met 
160 

His Arg Ala Val 
175 

Gly Tyr Thr Gly 
190 

Gin Phe Met Pro 
205 

Ser Pro Lys Glu 



Phe Val Pro His 
240 

Gly Met His Pro 
255 



<210> 431 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA00955 

<400> 431 

gatggtgcac aaaaggcgct ttccttgctt gccgacggca ccacccaggc atggttggcc 60 

aagcacgaag agatcgatta ctcagaaaag gagtcttcca atg act agt aat aat 115 

Met Thr Ser Asn Asn 
1 5 

ctg ccc aca gtg ttg gaa age ate gtc gag ggt cgt cgc gga cac ctg 163 
Leu Pro Thr Val Leu Glu Ser He Val Glu Gly Arg Arg Gly His Leu 
10 15 20 

gag gaa att cgc get cgc ate get cac gtg gat gtg gat gcg ctt cca 211 
Glu Glu He Arg Ala Arg He Ala His Val Asp Val Asp Ala Leu Pro 
25 30 35 

aaa tec acc cgt tct ctg ttt gat tec etc aac cag ggt agg gga ggg 259 
Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn Gin Gly Arg Gly Gly 
40 45 50 

gcg cgt ttc ate atg gag tgc aag tec gca teg cct tct ttg gga atg 307 
Ala Arg Phe He Met Glu Cys Lys Ser Ala Ser Pro Ser Leu Gly Met 
55 60 65 



att cgt gag cac tac cag ccg ggt gaa ate get cgc gtg tac tct cgc 



355 
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Ile Arg Glu His Tyr Gin Pro Gly Glu lie Ala Arg Val Tyr Ser Arg 
70 75 80 85 

tac gcc age ggc att tec gtg ctg tgc gag ccg gat cgt ttt ggt ggc 403 
Tyr Ala Ser Gly He Ser Val Leu Cys Glu Pro Asp Arg Phe Gly Gly 
90 95 100 

gat tac gat cac etc get ace gtt gcc get ace tct cat ctt ccg gtg 451 
Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr Ser His Leu Pro Val 
105 110 115 

ctg tgc aaa gac ttc ate att gat cct gtc cag gta cac gcg gcg cgt 499 
Leu Cys Lys Asp Phe He He Asp Pro Val Gin Val His Ala Ala Arg 
120 125 130 

tac ttt ggt get gat gcc ate ctg etc atg etc tct gtg ctt gat gat 547 
Tyr Phe Gly Ala Asp Ala He Leu Leu Met Leu Ser Val Leu Asp Asp 
135 140 145 

gaa gag tac gca gca etc get gcc gag get gcg cgt ttt gat ctg gat 595 
Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala Arg Phe Asp Leu Asp 
150 155 160 165 

ate etc acc gag gtt att gat gag gag gaa gtc gcc cgc gcc ate aag 643 
He Leu Thr Glu Val He Asp Glu Glu Glu Val Ala Arg Ala He Lys 
170 175 180 

ctg ggt gcg aag ate ttt ggc gtc aac cac cgc aac ctg cat gat ctg 691 
Leu Gly Ala Lys He Phe Gly Val Asn His Arg Asn Leu His Asp Leu 
185 190 195 

tec att gat ttg gat cgt tea cgt cgc ctg tec aag etc att cca gca 739 
Ser He Asp Leu Asp Arg Ser Arg Arg Leu Ser Lys Leu He Pro Ala 
200 205 210 

gat gcc gtg etc gtg tct gag tct ggc gtg cgc gat acc gaa acc gtc 787 
Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg Asp Thr Glu Thr Val 
215 220 225 

cgc cag eta ggt ggg cac tec aat gca ttc etc gtt ggc tec cag ctg 835 
Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu Val Gly Ser Gin Leu 
230 235 240 245 

acc age cag gaa aac gtc gat ctg gca gcc cgc gaa tta gtc tac ggc 883 
Thr Ser Gin Glu Asn Val Asp Leu Ala Ala Arg Glu Leu Val Tyr Gly 
250 255 260 

ccc aac aaa gtc tgc gga etc acc tea cca agt gca gca caa acc get 931 
Pro Asn Lys Val Cys Gly Leu Thr Ser Pro Ser Ala Ala Gin Thr Ala 
265 270 275 

cgc gca gcg ggt gcg gtc tac ggc ggg etc ate ttc gaa gag gca teg 979 
Arg Ala Ala Gly Ala Val Tyr Gly Gly Leu He Phe Glu Glu Ala Ser 
280 285 290 

cca cgc aat gtt tea cgt gaa aca ttg caa aaa ate ate gcc gca gag 1027 
Pro Arg Asn Val Ser Arg Glu Thr Leu Gin Lys He He Ala Ala Glu 
295 300 305 

ccc aac ctg cgc tac gtc gcg gtc age cgt cgc acc tec ggg tac aag 107 5 
Pro Asn Leu Arg Tyr Val Ala Val Ser Arg Arg Thr Ser Gly Tyr Lys 
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310 315 320 325 

gat ttg ctt gtc gac ggc ate ttc gec gta caa ate cac gec cca ctg 1123 
Asp Leu Leu Val Asp Gly lie Phe Ala Val Gin lie His Ala Pro Leu 
330 335 340 

cag gac age gtc gaa gca gaa aag gca ttg ate gee gec gtt cgt gaa 1171 
Gin Asp Ser Val Glu Ala Glu Lys Ala Leu He Ala Ala Val Arg Glu 
345 350 355 

gag gtt gga ccg cag gtc cag gtc tgg cgc gcg ate teg atg tec age 1219 
Glu Val Gly Pro Gin Val Gin Val Trp Arg Ala He Ser Met Ser Ser 
360 365 370 

ccc ttg ggg get gaa gtg gca get gcg gtg gag ggt gac gtc gat aag 12 67 
Pro Leu Gly Ala Glu Val Ala Ala Ala Val Glu Gly Asp Val Asp Lys 
375 380 385 

eta att ctt gat gee cat gaa ggt ggc age ggg gaa gta ttc gac tgg 1315 
Leu He Leu Asp Ala His Glu Gly Gly Ser Gly Glu Val Phe Asp Trp 
390 395 400 405 

get acg gtg ccg gee get gtg aag gca aag tct ttg etc gcg gga ggc 13 63 
Ala Thr Val Pro Ala Ala Val Lys Ala Lys Ser Leu Leu Ala Gly Gly 
410 415 420 

ate tct ccg gac aac get gcg cag gca etc get gtg ggc tgc gca ggt 1411 
He Ser Pro Asp Asn Ala Ala Gin Ala Leu Ala Val Gly Cys Ala Gly 
425 430 435 

ttg gac ate aac tct ggc gtg gaa tac ccc gee ggt gca ggc acg tgg 1459 
Leu Asp He Asn Ser Gly Val Glu Tyr Pro Ala Gly Ala Gly Thr Trp 
440 445 450 

get ggg gcg aaa gac gee ggc gcg ctg ctg aaa att tta gcg ace ate 1507 
Ala Gly Ala Lys Asp Ala Gly Ala Leu Leu Lys He Leu Ala Thr He 
455 460 465 

tec aca ttc cat tac taaaggttta aataggatca tga 1545 

Ser Thr Phe His Tyr 

470 



<210> 432 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Met Thr Ser Asn Asn Leu Pro Thr Val Leu Glu Ser He Val Glu Gly 
15 10 15 

Arg Arg Gly His Leu Glu Glu He Arg Ala Arg He Ala His Val Asp 
20 25 30 

Val Asp Ala Leu Pro Lys Ser Thr Arg Ser Leu Phe Asp Ser Leu Asn 
35 40 45 



Gin Gly Arg Gly Gly Ala Arg Phe He Met Glu Cys Lys Ser Ala Ser 
50 55 60 
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Pro Ser Leu Gly Met lie Arg Glu His Tyr Gin Pro Gly Glu lie Ala 
65 70 75 80 

Arg Val Tyr Ser Arg Tyr Ala Ser Gly lie Ser Val Leu Cys Glu Pro 
85 90 95 

Asp Arg Phe Gly Gly Asp Tyr Asp His Leu Ala Thr Val Ala Ala Thr 
100 105 110 

Ser His Leu Pro Val Leu Cys Lys Asp Phe lie lie Asp Pro Val Gin 
115 120 125 

Val His Ala Ala Arg Tyr Phe Gly Ala Asp Ala lie Leu Leu Met Leu 
130 135 140 

Ser Val Leu Asp Asp Glu Glu Tyr Ala Ala Leu Ala Ala Glu Ala Ala 
145 150 155 160 

Arg Phe Asp Leu Asp lie Leu Thr Glu Val lie Asp Glu Glu Glu Val 
165 170 175 

Ala Arg Ala lie Lys Leu Gly Ala Lys lie Phe Gly Val Asn His Arg 
180 185 190 

Asn Leu His Asp Leu Ser lie Asp Leu Asp Arg Ser Arg Arg Leu Ser 
195 200 205 

Lys Leu lie Pro Ala Asp Ala Val Leu Val Ser Glu Ser Gly Val Arg 
210 215 220 

Asp Thr Glu Thr Val Arg Gin Leu Gly Gly His Ser Asn Ala Phe Leu 
225 230 235 240 

Val Gly Ser Gin Leu Thr Ser Gin Glu Asn Val Asp Leu Ala Ala Arg 
245 250 255 

Glu Leu Val Tyr Gly Pro Asn Lys Val Cys Gly Leu Thr Ser Pro Ser 
260 265 270 

Ala Ala Gin Thr Ala Arg Ala Ala Gly Ala Val Tyr Gly Gly Leu lie 
275 280 285 

Phe Glu Glu Ala Ser Pro Arg Asn Val Ser Arg Glu Thr Leu Gin Lys 
290 295 300 

lie lie Ala Ala Glu Pro Asn Leu Arg Tyr Val Ala Val Ser Arg Arg 
305 310 315 320 

Thr Ser Gly Tyr Lys Asp Leu Leu Val Asp Gly lie Phe Ala Val Gin 



lie His Ala Pro Leu Gin Asp Ser Val Glu Ala Glu Lys Ala Leu lie 
340 345 350 

Ala Ala Val Arg Glu Glu Val Gly Pro Gin Val Gin Val Trp Arg Ala 
355 360 365 

lie Ser Met Ser Ser Pro Leu Gly Ala Glu Val Ala Ala Ala Val Glu 



325 



330 



335 



370 



375 



380 



Gly Asp Val Asp Lys Leu lie Leu Asp Ala His Glu Gly Gly Ser Gly 
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385 390 

Glu Val Phe Asp Trp Ala Thr Val 
405 

Leu Leu Ala Gly Gly lie Ser Pro 
420 

Val Gly Cys Ala Gly Leu Asp lie 
435 440 

Gly Ala Gly Thr Trp Ala Gly Ala 
450 455 

lie Leu Ala Thr lie Ser Thr Phe 
465 470 



395 400 

Pro Ala Ala Val Lys Ala Lys Ser 
410 415 

Asp Asn Ala Ala Gin Ala Leu Ala 
425 430 

Asn Ser Gly Val Glu Tyr Pro Ala 
445 

Lys Asp Ala Gly Ala Leu Leu Lys 
460 

His Tyr 



<210> 433 
<211> 494 
<212> DKfA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) • . (471) 
<223> RXA02814 

<400> 433 

gcc aaa aac eta gaa gaa cac tec tac gtg gtc aac cac ctg cgc acc 48 
Ala Lys Asn Leu Glu Glu His Ser Tyr Val Val Asn His Leu Arg Thr 
15 10 15 

ate ctg gaa cca ctg tgc tea caa ttc gac gcc cca aca gtt cct gaa 96 
lie Leu Glu Pro Leu Cys Ser Gin Phe Asp Ala Pro Thr Val Pro Glu 
20 25 30 

ctg ace aaa acc aac gaa atg tgg cac etc gca aca ccc ate gtt ggc 144 
Leu Thr Lys Thr Asn Glu Met Trp His Leu Ala Thr Pro lie Val Gly 
35 40 45 

acc etc aag tac cca cac ate acc gca eta gaa eta gcc ata cga aca 192 
Thr Leu Lys Tyr Pro His lie Thr Ala Leu Glu Leu Ala lie Arg Thr 
50 55 60 

cac ccc acc ccc gcg ate tgt ggc acc ccc acc gac gcc gcc gaa gcc 240 
His Pro Thr Pro Ala lie Cys Gly Thr Pro Thr Asp Ala Ala Glu Ala 
65 70 75 80 

etc ate ate gaa gcg gaa tec ccc cga aac ttc tac gcc gga gca gcc 2 88 
Leu lie lie Glu Ala Glu Ser Pro Arg Asn Phe Tyr Ala Gly Ala Ala 
85 90 95 

ggc tgg tgt gac tec acc gga gac ggc gaa tac atg gta gcc ate cgc 33 6 
Gly Trp Cys Asp Ser Thr Gly Asp Gly Glu Tyr Met Val Ala lie Arg 
100 105 110 



tgc gcc gaa gta tec gaa gac gga acc tgg gcc aga gca tgg gca ggc 3 84 
Cys Ala Glu Val Ser Glu Asp Gly Thr Trp Ala Arg Ala Trp Ala Gly 
115 120 125 
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ggc ate gtc gec gaa tea gac gee caa gaa gag ttt gat gaa acc 43 2 
Gly Gly lie Val Ala Glu Ser Asp Ala Gin Glu Glu Phe Asp Glu Thr 
130 135 140 

acc gcg aag etc caa acc ate atg cgc teg ctt ggt ttg tgagatgtgg 481 
Thr Ala Lys Leu Gin Thr lie Met Arg Ser Leu Gly Leu 
145 150 155 

tcttaaaaca ccg 49 4 



<210> 434 
<211> 157 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 434 

Ala Lys Asn Leu Glu Glu 
1 5 

lie Leu Glu Pro Leu Cys 
20 

Leu Thr Lys Thr Asn Glu 
35 

Thr Leu Lys Tyr Pro His 
50 

His Pro Thr Pro Ala He 
65 70 

Leu He He Glu Ala Glu 
85 

Gly Trp Cys Asp Ser Thr 
100 

Cys Ala Glu Val Ser Glu 
115 

Gly Gly He Val Ala Glu 
130 

Thr Ala Lys Leu Gin Thr 
145 150 



<210> 435 
<211> 803 
<212> DNA 
<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> RXA00229 

<400> 435 

gag gcg aaa ggc etc gcg cag gga cgt gcg acg gtg tac agg cgc ate 48 
Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg He 



His Ser Tyr Val Val 
10 

Ser Gin Phe Asp Ala 
25 

Met Trp His Leu Ala 
40 

He Thr Ala Leu Glu 
55 

Cys Gly Thr Pro Thr 
75 

Ser Pro Arg Asn Phe 
90 

Gly Asp Gly Glu Tyr 
105 

Asp Gly Thr Trp Ala 
120 

Ser Asp Ala Gin Glu 
135 

He Met Arg Ser Leu 
155 



Asn His Leu Arg Thr 
15 

Pro Thr Val Pro Glu 

30 

Thr Pro He Val Gly 
45 

Leu Ala He Arg Thr 
60 

Asp Ala Ala Glu Ala 
80 

Tyr Ala Gly Ala Ala 
95 

Met Val Ala He Arg 
110 

Arg Ala Trp Ala Gly 
125 

Glu Phe Asp Glu Thr 
140 

Gly Leu 
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15 10 15 

gac acg ctt ggg teg cgt get tec ggg caa gat tta aat acg ctt etc 9 6 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 
20 25 30 

gac gec gec etc tac ctt ggc ttc age ggc ctg aac ate act cac ccg 144 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 
35 40 45 

tac aag caa gca gta tta ccc ctg ctt ggc gaa gtc tec gaa caa gee 192 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

acc caa etc ggc gca gtg aat act gtc gtt atg gac gec ace ggc cac 240 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

acc acc ggc cac aac acc gac gtc tec gga ttt ggc cgc gga atg gaa 28 8 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 

85 90 95 

gaa ggc etc ccc aac gec aag etc gat tec gtc gtg cag gtc ggc gee 3 36 

Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 
100 105 110 

QQC 99& gta gaa aac gca gtg gca tac gec ctg gtc acc cac ggt gtg 3 84 

Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 

cag aaa ctt cag gtc get gac etc gac act tec cgc gcg cag gca ctg 432 

Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 

gca gat gtc ate aac aac gca gtc ggc cgt gaa gee gtc gtg gga gta 48 0 

Ala Asp Val He Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 

145 150 155 160 

gac gee cgc ggc ate gaa gac gtc ate gee gee gec gac gga gta gtc 52 8 

Asp Ala Arg Gly He Glu Asp Val He Ala Ala Ala Asp Gly Val Val 

165 170 175 

aac gca acc ccc atg gga atg cca gca cac ccc ggc acc gec ttt gat 57 6 

Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 
180 185 190 

gtc age tgc etc acc aag gat cac tgg gtt ggc gac gtc gtg tac atg 62 4 

Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

ccc ate gaa act gaa ctt etc aaa gec gec cgt gee etc ggc tgc gaa 672 

Pro He Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

acc etc gac gga acc cgc atg gca ate cac caa gec gtc gat gec ttc 720 

Thr Leu Asp Gly Thr Arg Met Ala He His Gin Ala Val Asp Ala Phe 

225 230 235 240 

cga ctg ttc acc ggc etc gaa ccc gac gtc tec cgc atg egg gaa act 768 

Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 

245 250 255 
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ttc ctg tec etc taaaagagtc agtaaaacct cga 803 
Phe Leu Ser Leu 
260 



<210> 436 
<211> 260 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 436 

Glu Ala Lys Gly Leu Ala Gin Gly Arg Ala Thr Val Tyr Arg Arg lie 
15 10 15 

Asp Thr Leu Gly Ser Arg Ala Ser Gly Gin Asp Leu Asn Thr Leu Leu 
20 25 30 

Asp Ala Ala Leu Tyr Leu Gly Phe Ser Gly Leu Asn lie Thr His Pro 
35 40 45 

Tyr Lys Gin Ala Val Leu Pro Leu Leu Gly Glu Val Ser Glu Gin Ala 
50 55 60 

Thr Gin Leu Gly Ala Val Asn Thr Val Val Met Asp Ala Thr Gly His 
65 70 75 80 

Thr Thr Gly His Asn Thr Asp Val Ser Gly Phe Gly Arg Gly Met Glu 
85 90 95 

Glu Gly Leu Pro Asn Ala Lys Leu Asp Ser Val Val Gin Val Gly Ala 
100 105 110 

Gly Gly Val Glu Asn Ala Val Ala Tyr Ala Leu Val Thr His Gly Val 
115 120 125 

Gin Lys Leu Gin Val Ala Asp Leu Asp Thr Ser Arg Ala Gin Ala Leu 
130 135 140 

Ala Asp Val lie Asn Asn Ala Val Gly Arg Glu Ala Val Val Gly Val 
145 150 155 160 

Asp Ala Arg Gly lie Glu Asp Val lie Ala Ala Ala Asp Gly Val Val 
165 170 175 

Asn Ala Thr Pro Met Gly Met Pro Ala His Pro Gly Thr Ala Phe Asp 
180 185 190 

Val Ser Cys Leu Thr Lys Asp His Trp Val Gly Asp Val Val Tyr Met 
195 200 205 

Pro lie Glu Thr Glu Leu Leu Lys Ala Ala Arg Ala Leu Gly Cys Glu 
210 215 220 

Thr Leu Asp Gly Thr Arg Met Ala lie His Gin Ala Val Asp Ala Phe 
225 230 235 240 

Arg Leu Phe Thr Gly Leu Glu Pro Asp Val Ser Arg Met Arg Glu Thr 
245 250 255 



Phe Leu Ser Leu 
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260 



<210> 437 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA02093 

<400> 437 

ggcaggaatt tcccgaaaac ttccaccaat aatcaagcca tatcccacac aatcaggcat 60 

ttgctcttcc tttgctccgc atgagtataa aatcactgtc atg gtc aac tac gtc 115 

Met Val Asn Tyr Val 
1 5 

gac agg gaa aca acc ctg tgc ate tct etc get get cgt cca tec aac 163 
Asp Arg Glu Thr Thr Leu Cys lie Ser Leu Ala Ala Arg Pro Ser Asn 
10 15 20 

cat ggt gtt cgt ttc cac aac tgg ctt tac get gaa ctt gga ttg aac 211 
His Gly Val Arg Phe His Asn Trp Leu Tyr Ala Glu Leu Gly Leu Asn 
25 30 35 

tac ctg tac aag get gtt gec cca gca gat ate acc get gca gtc gca 259 
Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie Thr Ala Ala Val Ala 
40 45 50 

ggt ate cgt ggt ctg aac att cgc ggc gca ggt gtc tec atg cca tac 3 07 
Gly lie Arg Gly Leu Asn lie Arg Gly Ala Gly Val Ser Met Pro Tyr 
55 60 65 

aag age gat gtc ate cca etc ate gat gag ttg cat cct tec gca gag 3 55 
Lys Ser Asp Val lie Pro Leu lie Asp Glu Leu His Pro Ser Ala Glu 
70 75 80 85 

cgc ata cgt tct gtt aac acc ate gtc aac aat gac gga cac ctt gtc 403 
Arg lie Arg Ser Val Asn Thr lie Val Asn Asn Asp Gly His Leu Val 
90 95 100 

gga tac aac acc gac tac act gcg gtg tac cac etc ctt gaa gaa cac 451 
Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His Leu Leu Glu Glu His 
105 110 115 

cgc gtg aac ccc aat gca cga gta get ate aag gga tec ggc ggc atg 499 
Arg Val Asn Pro Asn Ala Arg Val Ala lie Lys Gly Ser Gly Gly Met 
120 125 130 

gec aat get gtt gtt gca get ctt get gag tat ggt ctg agt ggc acc 547 
Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr Gly Leu Ser Gly Thr 
135 140 145 

gtc gtt gec cgc aac cac acc acc ggt tct gcg eta get tec cgt tac 595 
Val Val Ala Arg Asn His Thr Thr Gly Ser Ala Leu Ala Ser Arg Tyr 
150 155 160 165 



ggt tgg gaa tac tec gca act gtt ccg gaa gac gca aaa att ttg gtt 



643 
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Gly Trp Glu Tyr Ser Ala Thr Val Pro Glu Asp Ala Lys lie Leu Val 
170 175 180 

aat gta acc cca atg gga atg aat gga cct gac caa gac gtt gta tct 691 
Asn Val Thr Pro Met Gly Met Asn Gly Pro Asp Gin Asp Val Val Ser 
185 190 195 

ttt ggt gag gat gaa gta gac cga gcc gac gta ate ttt gac tgc gta 739 
Phe Gly Glu Asp Glu Val Asp Arg Ala Asp Val lie Phe Asp Cys Val 
200 205 210 

gca ttc ccc gtc gag acc cca ctg att aag ttg gcc aag gaa aag ggt 7 87 
Ala Phe Pro Val Glu Thr Pro Leu lie Lys Leu Ala Lys Glu Lys Gly 
215 220 225 

aag caa acc ate gac ggc gga gaa gtt gcc get ctt cag gca gca gag 835 
Lys Gin Thr lie Asp Gly Gly Glu Val Ala Ala Leu Gin Ala Ala Glu 
230 235 240 245 

cag ttc cac etc tac acc gga gtt ctt cca acc aac gac cag ate att 883 
Gin Phe His Leu Tyr Thr Gly Val Leu Pro Thr Asn Asp Gin lie lie 
250 255 260 

get gcg gag gag ttc tec aag taaatttctc tcccctattt tta 927 
Ala Ala Glu Glu Phe Ser Lys 
265 



<210> 438 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

Met Val Asn Tyr Val Asp Arg Glu Thr Thr Leu Cys lie Ser Leu Ala 
15 10 15 

Ala Arg Pro Ser Asn His Gly Val Arg Phe His Asn Trp Leu Tyr Ala 
20 25 30 

Glu Leu Gly Leu Asn Tyr Leu Tyr Lys Ala Val Ala Pro Ala Asp lie 
35 40 45 

Thr Ala Ala Val Ala Gly lie Arg Gly Leu Asn lie Arg Gly Ala Gly 
50 55 60 

Val Ser Met Pro Tyr Lys Ser Asp Val lie Pro Leu lie Asp Glu Leu 
65 70 75 80 

His Pro Ser Ala Glu Arg lie Arg Ser Val Asn Thr lie Val Asn Asn 
85 90 95 

Asp Gly His Leu Val Gly Tyr Asn Thr Asp Tyr Thr Ala Val Tyr His 
100 105 110 

Leu Leu Glu Glu His Arg Val Asn Pro Asn Ala Arg Val Ala lie Lys 
115 120 125 



Gly Ser Gly Gly Met Ala Asn Ala Val Val Ala Ala Leu Ala Glu Tyr 
130 135 140 
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Gly Leu Ser Gly 
145 

Leu Ala Ser Arg 



Ala Lys lie Leu 
180 

Gin Asp Val Val 
195 

lie Phe Asp Cys 
210 

Ala Lys Glu Lys 
225 

Leu Gin Ala Ala 



Asn Asp Gin lie 
260 



Thr Val Val Ala 
150 

Tyr Gly Trp Glu 
165 

Val Asn Val Thr 



Ser Phe Gly Glu 
200 

Val Ala Phe Pro 
215 

Gly Lys Gin Thr 
230 

Glu Gin Phe His 
245 

lie Ala Ala Glu 



Arg Asn His Thr 
155 

Tyr Ser Ala Thr 
17 0 

Pro Met Gly Met 
185 

Asp Glu Val Asp 



Val Glu Thr Pro 
220 

lie Asp Gly Gly 
235 

Leu Tyr Thr Gly 
250 

Glu Phe Ser Lys 
265 



Thr Gly Ser Ala 
160 

Val Pro Glu Asp 
175 

Asn Gly Pro Asp 
190 

Arg Ala Asp Val 
205 

Leu lie Lys Leu 



Glu Val Ala Ala 
240 

Val Leu Pro Thr 
255 



<210> 439 
<211> 951 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA02791 

<400> 439 

accgtgttca acgacacctt cgaagagcac gaagccgaca ttgagcaagc tttgaacagt 60 

ggcgttctag acagcaaccg ataaggatca gcgaataaaa ttg ggt tct cac ate 115 

Leu Gly Ser His lie 
1 5 

act cac egg gcg gec gta etc ggc tea ccc ate gag cat tec aaa tec 163 
Thr His Arg Ala Ala Val Leu Gly Ser Pro lie Glu His Ser Lys Ser 
10 15 20 

cca gtc etc cac aac acc ggc tat aaa gee etc gga ctg gac caa tgg 211 
Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu Gly Leu Asp Gin Trp 
25 30 35 

gaa tac gac cgc ttt gag tgc acc ggc gac atg etc ccc ggc ate gtc 2 59 
Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met Leu Pro Gly lie Val 
40 45 50 

tec ggc get gat gaa acc tac tgc gga ttc tec gtc acc atg ccg tct 3 07 
Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser Val Thr Met Pro Ser 
55 60 65 



aaa ttc gca get ctt gaa ttc gec gac gaa gta acc gaa cgc gee tgc 
Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val Thr Glu Arg Ala Cys 
70 75 80 85 



355 
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gcc ate ggc tec gca aac acc ttg ctg cgc acg gec acc gga tgg cgc 403 

Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr Ala Thr Gly Trp Arg 

90 95 100 

gec gac aac acc gac gtc gac ggc ate agg gga get etc ggt gaa etc 451 

Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly Ala Leu Gly Glu Leu 

105 110 115 

etc ggc ggc gca tea ctg gec ggc aaa cac gec ate gtc ate ggc tec 499 

Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala lie Val lie Gly Ser 

120 125 130 

ggc ggc acc gca cgc ccc gee ate tgg gca etc ate gaa gee ggg gtc 547 

Gly Gly Thr Ala Arg Pro Ala lie Trp Ala Leu lie Glu Ala Gly Val 

135 140 145 

gec egg ate acg gtg etc aac cgc tec gat cgc acc gec gaa ctg caa 595 

Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg Thr Ala Glu Leu Gin 
150 155 160 165 

acg ctt ttc gac gaa acc ccc acc acc ttg gec tac gee ccg etc gag 643 

Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala Tyr Ala Pro Leu Glu 

170 175 180 

cat etc cac ate gaa gec gac gtc gta gtc tct aca gtg ccc tec gca 691 

His Leu His lie Glu Ala Asp Val Val Val Ser Thr Val Pro Ser Ala 

185 190 195 

gca ate gca ggc etc gaa gac acc ctt gcg ate gec cca gtc etc gac 73 9 

Ala lie Ala Gly Leu Glu Asp Thr Leu Ala lie Ala Pro Val Leu Asp 

200 205 210 

gtc ate tac gac ccc tgg cca aca cca etc gta gaa gtc aca cga gec 7 87 

Val lie Tyr Asp Pro Trp Pro Thr Pro Leu Val Glu Val Thr Arg Ala 

215 220 225 

aaa ggc etc aaa get gtc gga ggc cac gtc atg ctg gca cac cag tec 83 5 

Lys Gly Leu Lys Ala Val Gly Gly His Val Met Leu Ala His Gin Ser 
230 235 240 245 

tac gga cag ttt gaa caa ttc acc gga atg gat gca ccc cgc gat gec 883 

Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp Ala Pro Arg Asp Ala 

250 255 260 

atg cgt gag get ttg gaa gag tct tta ggc ate tea gaa gaa cac 92 8 

Met Arg Glu Ala Leu Glu Glu Ser Leu Gly Tie Ser Glu Glu His 

265 270 275 

taagtccccg ccacctcctc aac 951 



<210> 440 
<211> 276* 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 440 

Leu Gly Ser His lie Thr His Arg Ala Ala Val Leu Gly Ser Pro lie 
15 10 15 
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Glu His Ser Lys Ser Pro Val Leu His Asn Thr Gly Tyr Lys Ala Leu 
20 25 30 

Gly Leu Asp Gin Trp Glu Tyr Asp Arg Phe Glu Cys Thr Gly Asp Met 
35 40 45 

Leu Pro Gly lie Val Ser Gly Ala Asp Glu Thr Tyr Cys Gly Phe Ser 
50 55 60 

Val Thr Met Pro Ser Lys Phe Ala Ala Leu Glu Phe Ala Asp Glu Val 
65 70 75 80 

Thr Glu Arg Ala Cys Ala lie Gly Ser Ala Asn Thr Leu Leu Arg Thr 
85 90 95 

Ala Thr Gly Trp Arg Ala Asp Asn Thr Asp Val Asp Gly lie Arg Gly 
100 105 110 

Ala Leu Gly Glu Leu Leu Gly Gly Ala Ser Leu Ala Gly Lys His Ala 
115 120 125 

lie Val lie Gly Ser Gly Gly Thr Ala Arg Pro Ala lie Trp Ala Leu 
130 135 140 

lie Glu Ala Gly Val Ala Arg lie Thr Val Leu Asn Arg Ser Asp Arg 
145 150 155 160 

Thr Ala Glu Leu Gin Thr Leu Phe Asp Glu Thr Pro Thr Thr Leu Ala 
165 170 175 

Tyr Ala Pro Leu Glu His Leu His lie Glu Ala Asp Val Val Val Ser 
180 185 190 

Thr Val Pro Ser Ala Ala lie Ala Gly Leu Glu Asp Thr Leu Ala lie 
195 200 205 

Ala Pro Val Leu Asp Val lie Tyr Asp Pro Trp Pro Thr Pro Leu Val 
210 215 220 

Glu Val Thr Arg Ala Lys Gly Leu Lys Ala Val Gly Gly His Val Met 
225 230 235 240 

Leu Ala His Gin Ser Tyr Gly Gin Phe Glu Gin Phe Thr Gly Met Asp 
245 250 255 

Ala Pro Arg Asp Ala Met Arg Glu Ala Leu Glu Glu Ser Leu Gly lie 
260 265 270 

Ser Glu Glu His 
275 



<210> 441 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA01699 
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<400> 441 

ctgcagaaat tcggcggtga ctccctgagc gaaaccaaga gcaacattga cacctacctc 60 

aaaaacattg aggaacgaat gaaattcgaa ggtttagagg atg gag cgt aat gaa 115 

Met Glu Arg Asn Glu 

1 5 

gtg aat gat caa att cac tta gat cat caa tea gat gac acc tct gaa 163 

Val Asn Asp Gin lie His Leu Asp His Gin Ser Asp Asp Thr Ser Glu 

10 15 20 

tgc tec tgc ccg ate gtg gtt ctt gtg ggt ttg cca gga get gga aaa 211 

Cys Ser Cys Pro lie Val Val Leu Val Gly Leu Pro Gly Ala Gly Lys 
25 30 35 

tec acc att gga cgt cga tta gcg cgc gee tta aac act gaa etc gtc 259 

Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu Asn Thr Glu Leu Val 
40 45 50 

gac tec gac gaa ctg att gag cgc gec acc gga aaa gec tgt ggc gec 3 07 

Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly Lys Ala Cys Gly Ala 
55 60 65 

gtg ttc age gag etc ggc gag cca gec ttc cgc gag etc gag gec ate 3 55 

Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg Glu Leu Glu Ala lie 

70 75 80 85 

cac gtg gee gaa gca ctg aaa tec tec gga gtg gtg age ttg gga ggc 403 

His Val Ala Glu Ala Leu Lys Ser Ser Gly Val Val Ser Leu Gly Gly 

90 95 100 

gga tct gtg ctg aca gaa tec acc cgt gaa ctg etc aaa ggc cag gac 451 
Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu Leu Lys Gly Gin Asp 
105 110 115 

gtg gtc tgg ate gac gtg cca gta gaa gaa ggc ate agg cgc acc gca 49 9 

Val Val Trp lie Asp Val Pro Val Glu Glu Gly lie Arg Arg Thr Ala 
120 125 130 

aac gag cgt tec cgc ccc gtg ctg caa gee gec gac ccc gee gag cac 547 

Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala Asp Pro Ala Glu His 
135 140 145 

tac cgc aac ctg gtg aaa gtg cgc acc ccg ttg tac gaa gag gtg gca 59 5 

Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu Tyr Glu Glu Val Ala 

150 155 160 165 

acc tac cga ctt cgc acc aac aac cgc age ccc cag caa gtg gtg gca 643 

Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro Gin Gin Val Val Ala 

170 175 180 

gca gtg ttg cat cat eta gaa ate gat taattaaacc gggcacctga 690 
Ala Val Leu His His Leu Glu lie Asp 
185 190 

tta 693 



<210> 442 
<211> 190 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Met Glu Arg Asn Glu Val Asn Asp Gin lie His Leu Asp His Gin Ser 
15 10 15 

Asp Asp Thr Ser Glu Cys Ser Cys Pro lie Val Val Leu Val Gly Leu 
20 25 30 

Pro Gly Ala Gly Lys Ser Thr lie Gly Arg Arg Leu Ala Arg Ala Leu 
35 40 45 

Asn Thr Glu Leu Val Asp Ser Asp Glu Leu lie Glu Arg Ala Thr Gly 
50 55 60 

Lys Ala Cys Gly Ala Val Phe Ser Glu Leu Gly Glu Pro Ala Phe Arg 
65 70 75 80 

Glu Leu Glu Ala lie His Val Ala Glu Ala Leu Lys Ser Ser Gly Val 
85 90 95 

Val Ser Leu Gly Gly Gly Ser Val Leu Thr Glu Ser Thr Arg Glu Leu 
100 105 110 

Leu Lys Gly Gin Asp Val Val Trp He Asp Val Pro Val Glu Glu Gly 
115 120 125 

He Arg Arg Thr Ala Asn Glu Arg Ser Arg Pro Val Leu Gin Ala Ala 
130 135 140 

Asp Pro Ala Glu His Tyr Arg Asn Leu Val Lys Val Arg Thr Pro Leu 
145 150 155 160 

Tyr Glu Glu Val Ala Thr Tyr Arg Leu Arg Thr Asn Asn Arg Ser Pro 
165 170 175 

Gin Gin Val Val Ala Ala Val Leu His His Leu Glu Tie Asp 
180 185 190 



<210> 443 
<211> 959 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (97) . . (936) 

<223> RXA00952 

<400> 443 

catcctcgtc tccctatccg gccgtggcga 
cgaagaaaat ccagaactga tcctgaagga 



caaggacgtt gaccacgtgc gccgcaccct 60 

caaccgatg age cgt tac gac gat 114 
Met Ser Arg Tyr Asp Asp 
1 5 



ctt ttt gca cgc etc gac acg gca ggg gag ggc gec ttt gtt ccc ttc 162 
Leu Phe Ala Arg Leu Asp Thr Ala Gly Glu Gly Ala Phe Val Pro Phe 
10 15 20 
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atc atg ctg age gac cct tea cca gag gag get ttc cag ate ate tec 210 
lie Met Leu Ser Asp Pro Ser Pro Glu Glu Ala Phe Gin lie He Ser 
25 30 35 

aca gca ate gaa get ggc gca gat gca ctg gaa ctt ggc gta cct ttc 25 8 
Thr Ala He Glu Ala Gly Ala Asp Ala Leu Glu Leu Gly Val Pro Phe 
40 45 50 

tec gac cca gtt gec gat ggc ccc ace gtc gcg gaa tec cac etc cgc 3 06 
Ser Asp Pro Val Ala Asp Gly Pro Thr Val Ala Glu Ser His Leu Arg 
55 60 65 70 

gca etc gac ggc ggc gec acc gta gac age gca etc gag cag ate aag 3 54 
Ala Leu Asp Gly Gly Ala Thr Val Asp Ser Ala Leu Glu Gin He Lys 
75 80 85 

cgc gtg cgc gca gec tac cca gag gtt ccc ate gga atg etc ate tac 402 
Arg Val Arg Ala Ala Tyr Pro Glu Val Pro He Gly Met Leu He Tyr 
90 95 100 

ggc aac gtt cct ttc acc cgt ggc ttg gat cgc ttc tac caa gag ttc 450 
Gly Asn Val Pro Phe Thr Arg Gly Leu Asp Arg Phe Tyr Gin Glu Phe 
105 110 115 

get gaa get ggc gca gac tec ate etc ctg cca gac gtc cca gtc cga 498 
Ala Glu Ala Gly Ala Asp Ser lie Leu Leu Pro Asp Val Pro Val Arg 
120 125 130 

gaa ggc gca ccg ttt tct gca gca get gca gca gec gga att gat ccc 546 
Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala Ala Ala Gly He Asp Pro 
135 140 145 150 

att tac ate get ccg gee aac gee age gag aaa acc etc gag ggt gtc 594 
He Tyr He Ala Pro Ala Asn Ala Ser Glu Lys Thr Leu Glu Gly Val 
155 160 165 

tec gee gca tea aag ggc tac ate tac gec ate tec cgc gac ggc gtc 642 
Ser Ala Ala Ser Lys Gly Tyr He Tyr Ala He Ser Arg Asp Gly Val 
170 175 180 

acc ggc acc gaa cgt gaa tea tec acc gac ggc ctg tec gca gtg gtg 69 0 
Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp Gly Leu Ser Ala Val Val 
185 190 195 

gac aac ate aag aaa ttt gat ggc gca ccc ate etc ttg ggc ttc ggc 73 8 
Asp Asn He Lys Lys Phe Asp Gly Ala Pro He Leu Leu Gly Phe Gly 
200 205 210 

ate tea tec cct cag cac gtg gca gac gcg att gca gcg ggt get tec 786 
He Ser Ser Pro Gin His Val Ala Asp Ala He Ala Ala Gly Ala Ser 
215 220 225 230 

ggt gcg ate acg ggt tec gcg ate acc aag ate att get tec cac tgc 834 
Gly Ala He Thr Gly Ser Ala He Thr Lys He He Ala Ser His Cys 
235 240 245 

gaa ggt gag cac ccg aac ccg tec acc att cga gat atg gac ggt ttg 8 82 
Glu Gly Glu His Pro Asn Pro Ser Thr He Arg Asp Met Asp Gly Leu 
250 255 260 
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aag aag gat etc act gag ttc ate tct gcg atg aag gca gcg acc aag 93 0 
Lys Lys Asp Leu Thr Glu Phe lie Ser Ala Met Lys Ala Ala Thr Lys 
265 270 275 

aag gtt taggecttta aatgtggcaa tgt 9 59 

Lys Val 
280 



<210> 444 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Ser Arg Tyr Asp Asp Leu Plie Ala Arg Leu Asp Thr Ala Gly Glu 
15 10 15 

Gly Ala Phe Val Pro Phe He Met Leu Ser Asp Pro Ser Pro Glu Glu 
20 25 30 

Ala Phe Gin He lie Ser Thr Ala He Glu Ala Gly Ala Asp Ala Leu 
35 40 45 

Glu Leu Gly Val Pro Phe Ser Asp Pro Val Ala Asp Gly Pro Thr Val 
50 55 60 

Ala Glu Ser His Leu Arg Ala Leu Asp Gly Gly Ala Thr Val Asp Ser 
65 70 75 80 

Ala Leu Glu Gin He Lys Arg Val Arg Ala Ala Tyr Pro Glu Val Pro 
85 90 95 

He Gly Met Leu lie Tyr Gly Asn Val Pro Phe Thr Arg Gly Leu Asp 
100 105 110 

Arg Phe Tyr Gin Glu Phe Ala Glu Ala Gly Ala Asp Ser He Leu Leu 
115 120 125 

Pro Asp Val Pro Val Arg Glu Gly Ala Pro Phe Ser Ala Ala Ala Ala 
130 135 140 

Ala Ala Gly He Asp Pro He Tyr He Ala Pro Ala Asn Ala Ser Glu 
145 150 155 160 

Lys Thr Leu Glu Gly Val Ser Ala Ala Ser Lys Gly Tyr He Tyr Ala 
165 170 175 

He Ser Arg Asp Gly Val Thr Gly Thr Glu Arg Glu Ser Ser Thr Asp 
180 185 190 

Gly Leu Ser Ala Val Val Asp Asn He Lys Lys Phe Asp Gly Ala Pro 
195 200 205 

He Leu Leu Gly Phe Gly He Ser Ser Pro Gin His Val Ala Asp Ala 
210 215 220 

He Ala Ala Gly Ala Ser Gly Ala lie Thr Gly Ser Ala He Thr Lys 
225 230 235 240 



He He Ala Ser His Cys Glu Gly Glu His Pro Asn Pro Ser Thr He 
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245 



250 



255 



Arg Asp Met Asp Gly Leu Lys Lys Asp Leu Thr Glu Phe He Ser Ala 
260 265 270 



Met Lys Ala Ala Thr Lys Lys Val 
275 280 



<210> 445 
<211> 1237 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1237) 

<223> RXN00956 

<400> 445 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 
1 5 



aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 
Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 
10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 
25 30 35 

aag gec ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 



70 



ate ate gca gag acc ggc gca ggc cag cac ggc acc gee acc get etc 
He He Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 



163 



211 



259 



307 



tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 355 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg He 

75 80 85 



403 



ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 
90 95 100 

cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 451 
Gin Val He Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 
105 HO H5 



499 



gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 
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gac gtt gcc cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gcc 
Ala Lys Val He Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 

tac ctt etc ggc acc ccc gcc ggc ccg cac cca ttc cca acc ate gtg 73 9 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr He Val 
200 205 210 



cgt gaa ttc cac aag gtg ate tct gag gaa gcc aag gca cag atg eta 
Arg Glu Phe His Lys Val He Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gcc tgt gtc ggt ggt 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gcc ate ggc atg ttc gca gac ttc att gac gat gaa ggt 
Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe He Asp Asp Glu Gly 



250 



255 260 



643 



691 



787 



835 



883 



gta gag etc gtc ggc get gag cca gcc ggt gaa ggc etc gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 
Lys His Gly Ala Thr He Thr Asn Gly Gin He Gly He Leu His Gly 
280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 
Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gcc gga ctt gat tac cca ggc gtc ggc cca cag cac 
Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 
310 315 320 325 

gca cac ctg cac gcc acc ggc cgc gcc acc tac gtt ggt ate acc gac 1123 
Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly He Thr Asp 
330 335 340 

gcc gaa gcc etc caa gca ttc cag tac etc gcc cgc tac gaa ggc ate 1171 
Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly He 
345 350 355 



1027 



1075 



ate ccc gca ctg gaa tec tea cac gcg ttc gcc tac gca etc aag cgc 1219 
He Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 
360 365 370 

gcc aag acc gcc gaa gta 123 7 

Ala Lys Thr Ala Glu Val 
375 
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<210> 446 
<211> 379 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 446 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
85 90 95 

Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 
100 105 HO 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val He Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr He Val Arg Glu Phe His Lys Val lie Ser Glu Glu Ala 
210 215 220 

Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 

Ala Cys Val Gly Gly Gly Ser Asn Ala He Gly Met Phe Ala Asp Phe 
245 250 255 

He Asp Asp Glu Gly Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu 
260 265 270 



Gly Leu Asp Ser Gly Lys His Gly Ala Thr He Thr Asn Gly Gin He 
275 280 285 
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Gly He Leu His Gly Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly 
290 295 300 

Gin Val Glu Glu Ser Tyr Ser He Ser Ala Gly Leu Asp Tyr Pro Gly 
305 310 315 320 

Val Gly Pro Gin His Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr 
325 330 335 

Val Gly He Thr Asp Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala 
340 345 350 

Arg Tyr Glu Gly He He Pro Ala Leu Glu Ser Ser His Ala Phe Ala 
355 360 365 

Tyr Ala Leu Lys Arg Ala Lys Thr Ala Glu Val 
370 375 



<210> 447 
<211> 1231 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1231) 

<223> FRXA00956 

<400> 447 

gccggtgcag gcacgtgggc tggggcgaaa gacgccggcg cgctgctgaa aattttagcg 60 

accatctcca cattccatta ctaaaggttt aaataggatc atg act gaa aaa gaa 115 

Met Thr Glu Lys Glu 
1 5 

aac ttg ggc ggc tec acg ctg ctg cct gca tac ttc ggt gaa ttc ggc 163 
Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr Phe Gly Glu Phe Gly 
10 15 20 

ggc cag ttc gtc gcg gaa tec etc ctg cct get etc gac cag ctg gag 
Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala Leu Asp Gin Leu Glu 
25 30 35 

aag gec ttc gtt gac gcg acc aac age cca gag ttc cgc gaa gaa etc 
Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu Phe Arg Glu Glu Leu 
40 45 50 

ggc ggc tac etc cgc gat tac etc ggc cgc cca acc ccg ctg acc gaa 
Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro Thr Pro Leu Thr Glu 
55 60 65 

tgc tec aac ctg cca etc gca ggc gaa ggc aaa ggc ttt gcg egg ate 
Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys Gly Phe Ala Arg He 
70 75 80 85 

ttc etc aag cgc gaa gac etc gtc cac ggc ggt gca cac aaa act aac 
Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly Ala His Lys Thr Asn 
90 95 100 

cag gtg ate ggc cag gtg ctg ctt gee aag cgc atg ggc aaa acc cgc 451 



211 



259 



307 



355 



403 
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Gln Val lie Gly Gin Val Leu Leu Ala Lys Arg Met Gly Lys Thr Arg 
105 110 115 

ate ate gca gag acc ggc gca ggc cag cac ggc acc gec acc get etc 

lie lie Ala Glu Thr Gly Ala Gly Gin His Gly Thr Ala Thr Ala Leu 
120 125 130 



499 



gca tgt gcg etc atg ggc etc gag tgc gtt gtc tac atg ggc gee aag 547 
Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val Tyr Met Gly Ala Lys 
135 140 145 

gac gtt gec cgc cag cag ccc aac gtc tac cgc atg cag ctg cac ggc 595 
Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg Met Gin Leu His Gly 
150 155 160 165 

gcg aag gtc ate ccc gtg gaa tct ggt tec ggc acc ctg aag gac gec 643 
Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly Thr Leu Lys Asp Ala 
170 175 180 

gtg aat gaa gcg ctg cgc gat tgg acc gca acc ttc cac gag tec cac 691 
Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr Phe His Glu Ser His 
185 190 195 

tac ctt etc ggc acc ccc gee ggc ccg cac cca ttc cca acc ate gtg 739 
Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro Phe Pro Thr lie Val 
200 205 210 

cgt gaa ttc cac aag gtg ate tct gag gaa gee aag gca cag atg eta 7 87 
Arg Glu Phe His Lys Val lie Ser Glu Glu Ala Lys Ala Gin Met Leu 
215 220 225 

gag cgc acc ggc aag ctt ccc gac gtt gtg gtc gee tgt gtc ggt ggt 83 5 
Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val Ala Cys Val Gly Gly 
230 235 240 245 

ggc tec aac gee ate ggc atg ttc gca gac ttc att gac gat gaa ggt 883 
Gly Ser Asn Ala lie Gly Met Phe Ala Asp Phe lie Asp Asp Glu Gly 
250 255 260 

gta gag etc gtc ggc get gag cca gee ggt gaa ggc etc gac tec ggc 931 
Val Glu Leu Val Gly Ala Glu Pro Ala Gly Glu Gly Leu Asp Ser Gly 
265 270 275 

aag cac ggc gca acc ate acc aac ggt cag ate ggc ate ctg cac ggc 979 
Lys His Gly Ala Thr lie Thr Asn Gly Gin lie Gly lie Leu His Gly 
280 285 290 

acc cgt tec tac ctg atg cgc aac tec gac ggc caa gtg gaa gag tec 1027 
Thr Arg Ser Tyr Leu Met Arg Asn Ser Asp Gly Gin Val Glu Glu Ser 
295 300 305 

tac tec ate tec gec gga ctt gat tac cca ggc gtc ggc cca cag cac 1075 
Tyr Ser lie Ser Ala Gly Leu Asp Tyr Pro Gly Val Gly Pro Gin His 
310 315 320 325 

gca cac ctg cac gee acc ggc cgc gee acc tac gtt ggt ate acc gac 1123 
Ala His Leu His Ala Thr Gly Arg Ala Thr Tyr Val Gly lie Thr Asp 
330 335 340 



gec gaa gec etc caa gca ttc cag tac etc gec cgc tac gaa ggc ate 
Ala Glu Ala Leu Gin Ala Phe Gin Tyr Leu Ala Arg Tyr Glu Gly lie 



1171 
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345 350 355 

ate ccc gca ctg gaa tec tea cac gcg ttc gee tac gca etc aag cgc 1219 
lie Pro Ala Leu Glu Ser Ser His Ala Phe Ala Tyr Ala Leu Lys Arg 
360 365 370 

gee aag ace gec 1231 
Ala Lys Thr Ala 
375 



<210> 448 
<211> 377 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 448 

Met Thr Glu Lys Glu Asn Leu Gly Gly Ser Thr Leu Leu Pro Ala Tyr 
15 10 15 

Phe Gly Glu Phe Gly Gly Gin Phe Val Ala Glu Ser Leu Leu Pro Ala 
20 25 30 

Leu Asp Gin Leu Glu Lys Ala Phe Val Asp Ala Thr Asn Ser Pro Glu 
35 40 45 

Phe Arg Glu Glu Leu Gly Gly Tyr Leu Arg Asp Tyr Leu Gly Arg Pro 
50 55 60 

Thr Pro Leu Thr Glu Cys Ser Asn Leu Pro Leu Ala Gly Glu Gly Lys 
65 70 75 80 

Gly Phe Ala Arg lie Phe Leu Lys Arg Glu Asp Leu Val His Gly Gly 
85 90 95 

Ala His Lys Thr Asn Gin Val lie Gly Gin Val Leu Leu Ala Lys Arg 
100 105 110 

Met Gly Lys Thr Arg lie lie Ala Glu Thr Gly Ala Gly Gin His Gly 
115 120 125 

Thr Ala Thr Ala Leu Ala Cys Ala Leu Met Gly Leu Glu Cys Val Val 
130 135 140 

Tyr Met Gly Ala Lys Asp Val Ala Arg Gin Gin Pro Asn Val Tyr Arg 
145 150 155 160 

Met Gin Leu His Gly Ala Lys Val lie Pro Val Glu Ser Gly Ser Gly 
165 170 175 

Thr Leu Lys Asp Ala Val Asn Glu Ala Leu Arg Asp Trp Thr Ala Thr 
180 185 190 

Phe His Glu Ser His Tyr Leu Leu Gly Thr Pro Ala Gly Pro His Pro 
195 200 205 

Phe Pro Thr lie Val Arg Glu Phe His Lys Val lie Ser Glu Glu Ala 
210 215 220 



Lys Ala Gin Met Leu Glu Arg Thr Gly Lys Leu Pro Asp Val Val Val 
225 230 235 240 



BGI-121CP 



-635- 



Ala Cys Val Gly 



lie Asp Asp Glu 
260 

Gly Leu Asp Ser 
275 

Gly lie Leu His 
290 

Gin Val Glu Glu 
305 

Val Gly Pro Gin 



Val Gly He Thr 
340 

Arg Tyr Glu Gly 
355 

Tyr Ala Leu Lys 
370 



Gly Gly Ser Asn 
245 

Gly Val Glu Leu 



Gly Lys His Gly 
280 

Gly Thr Arg Ser 
295 

Ser Tyr Ser He 
310 

His Ala His Leu 
325 

Asp Ala Glu Ala 



He lie Pro Ala 
360 

Arg Ala Lys Thr 
375 



Ala He Gly Met 
250 

Val Gly Ala Glu 
265 

Ala Thr He Thr 



Tyr Leu Met Arg 
300 

Ser Ala Gly Leu 
315 

His Ala Thr Gly 
330 

Leu Gin Ala Phe 
345 

Leu Glu Ser Ser 



Ala 



Phe Ala Asp Phe 
255 

Pro Ala Gly Glu 
270 

Asn Gly Gin He 
285 

Asn Ser Asp Gly 



Asp Tyr Pro Gly 
320 

Arg Ala Thr Tyr 
335 

Gin Tyr Leu Ala 
350 

His Ala Phe Ala 
365 



<210> 449 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1378) 

<223> RXA00064 

<400> 449 

tcccctaaaa cgtctagagt agtggcttga ggtcactgct ctttttttgt gccctttttt 60 

ggtccgtcta ttttgccacc acatgcggag gtacgcagtt atg agt tea gtt teg 115 

Met Ser Ser Val Ser 
1 5 



ctg cag gat ttt gat gca gag cga att ggt ttg ttc cac gag gac att 
Leu Gin Asp Phe Asp Ala Glu Arg He Gly Leu Phe His Glu Asp He 
10 15 20 



163 



aag cgc aag ttt gat gag etc aag tea aaa aat ctg aag ctg gat ctt 211 
Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn Leu Lys Leu Asp Leu 
25 30 35 

act cgc ggt aag cct teg teg gag cag ttg gat ttc get gat gag ttg 2 59 
Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp Phe Ala Asp Glu Leu 
40 45 50 

ttg gcg ttg cct ggt aag ggt gat ttc aag get gcg gat ggt act gat 3 07 
Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala Ala Asp Gly Thr Asp 
55 60 65 
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gtc cgt aac tat ggc ggg ctg gat ggc ate gtt gat att cgc cag att 3 55 
Val Arg Asn Tyr Gly Gly Leu Asp Gly lie Val Asp lie Arg Gin lie 

_ _ r- OA Q rr 



70 75 80 85 

tgg gcg gat ttg ctg ggt gtt cct gtg gag cag gtc ttg gcg ggg gat 
Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin Val Leu Ala Gly Asp 
90 95 100 

get teg age ttg aac ate atg ttt gat gtg ate age tgg teg tac att 
Ala Ser Ser Leu Asn He Met Phe Asp Val He Ser Trp Ser Tyr He 
105 HO H5 

ttc ggt aac aat gat teg gtt cag cct tgg teg aag gaa gaa acc gtt 
Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser Lys Glu Glu Thr Val 
120 125 130 

aag tgg att tgc cct gtt ccg ggc tat gat cgc cat ttc tec ate acg 
Lys Trp He Cys Pro Val Pro Gly Tyr Asp Arg His Phe Ser He Thr 
135 140 145 



aag tgg tac acc ggc cat gcg ggt ate cgt ggc att ggc cct aac aag 
Lys Trp Tyr Thr Gly His Ala Gly He Arg Gly He Gly Pro Asn Lys 
280 285 290 

gtc aat cag ttg get cat gcg cgt tac ttt ggc gat get gag gga gtg 
Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly Asp Ala Glu Gly Val 
295 300 305 



403 



451 



499 



547 



gag cgt ttc ggc ttt gag atg att tct gtg cca atg aat gaa gac ggc 595 
Glu Arg Phe Gly Phe Glu Met lie Ser Val Pro Met Asn Glu Asp Gly 
150 155 160 165 

cct gat atg gat get gtt gag gaa ttg gtg aag aat ccg cag gtt aag 643 
Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys Asn Pro Gin Val Lys 
170 175 180 

ggc atg tgg gtt gtt ccg gtg ttt tct aac ccg act ggt ttc acg gtg 
Gly Met Trp Val Val Pro Val Phe Ser Asn Pro Thr Gly Phe Thr Val 
185 190 195 

aca gaa gac gtc gca aag cgt eta age gca atg gaa acc gca get ccg 
Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met Glu Thr Ala Ala Pro 
200 205 210 

gac ttc cgc gtt gtg tgg gat aat gee tac gee gtt cat acg ctg acc 
Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala Val His Thr Leu Thr 
215 220 225 

gat gaa ttc cct gag gtt ate gat ate gtc ggg ctt ggt gag gec get 
Asp Glu Phe Pro Glu Val He Asp He Val Gly Leu Gly Glu Ala Ala 
230 235 240 245 

ggc aac ccg aac cgt ttc tgg gcg ttc act tct act teg aag ate act 
Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser Thr Ser Lys He Thr 
250 255 260 

etc gcg ggt gcg ggc gtg teg ttc ttc etc acc tct gcg gag aac cgc 931 
Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr Ser Ala Glu Asn Arg 
265 270 275 



691 



739 



787 



835 



883 



979 



1027 
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cgc gcg gtg atg cgt aag cat get gcg teg ttg get ccg aag ttc aac 1075 
Arg Ala Val Met Arg Lys His Ala Ala Ser Leu Ala Pro Lys Phe Asn 
310 315 320 325 

aag gtt ctg gag att ctg gat tct cgc ctt get gag tac ggt gtc gcg 112 3 
Lys Val Leu Glu lie Leu Asp Ser Arg Leu Ala Glu Tyr Gly Val Ala 
330 335 340 

cag tgg act gtc cct gcg ggc ggt tac ttc att tec ctt gat gtg gtt 1171 
Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe lie Ser Leu Asp Val Val 
345 350 355 

cct ggt acg gcg tct cgc gtg get gag ttg get aag gaa gee ggc ate 1219 
Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala Lys Glu Ala Gly lie 
360 365 370 

gcg ttg acg ggt gcg ggt tct tct tac ccg ctg cgt cag gat ccg gag 1267 
Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu Arg Gin Asp Pro Glu 
375 380 385 

aac aaa aat etc cgt ttg gca ccg teg ctg cct cca gtt gag gaa ctt 1315 
Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro Pro Val Glu Glu Leu 
390 395 400 405 

gag gtt gee atg gat ggc gtg get acc tgt gtg ctg ttg gca gca gcg 13 63 
Glu Val Ala Met Asp Gly Val Ala Thr Cys Val Leu Leu Ala Ala Ala 
410 415 420 

gag cat tac get aac taaaagtgaa tacageggag aca 1401 
Glu His Tyr Ala Asn 
425 



<210> 450 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ser Ser Val Ser Leu Gin Asp Phe Asp Ala Glu Arg lie Gly Leu 
15 10 15 

Phe His Glu Asp lie Lys Arg Lys Phe Asp Glu Leu Lys Ser Lys Asn 
20 25 30 

Leu Lys Leu Asp Leu Thr Arg Gly Lys Pro Ser Ser Glu Gin Leu Asp 
35 40 45 

Phe Ala Asp Glu Leu Leu Ala Leu Pro Gly Lys Gly Asp Phe Lys Ala 
50 55 60 

Ala Asp Gly Thr Asp Val Arg Asn Tyr Gly Gly Leu Asp Gly lie Val 
65 70 75 80 

Asp lie Arg Gin lie Trp Ala Asp Leu Leu Gly Val Pro Val Glu Gin 
85 90 95 

Val Leu Ala Gly Asp Ala Ser Ser Leu Asn lie Met Phe Asp Val lie 
100 105 110 



Ser Trp Ser Tyr lie Phe Gly Asn Asn Asp Ser Val Gin Pro Trp Ser 
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115 120 125 

Lys Glu Glu Thr Val Lys Trp He Cys Pro Val Pro Gly Tyr Asp Arg 
130 135 140 

His Phe Ser He Thr Glu Arg Phe Gly Phe Glu Met lie Ser Val Pro 
145 150 155 160 

Met Asn Glu Asp Gly Pro Asp Met Asp Ala Val Glu Glu Leu Val Lys 
165 170 175 

Asn Pro Gin Val Lys Gly Met Trp Val Val Pro Val Phe Ser Asn Pro 
180 185 190 

Thr Gly Phe Thr Val Thr Glu Asp Val Ala Lys Arg Leu Ser Ala Met 
195 200 205 

Glu Thr Ala Ala Pro Asp Phe Arg Val Val Trp Asp Asn Ala Tyr Ala 
210 215 220 

Val His Thr Leu Thr Asp Glu Phe Pro Glu Val He Asp He Val Gly 
225 230 235 240 

Leu Gly Glu Ala Ala Gly Asn Pro Asn Arg Phe Trp Ala Phe Thr Ser 
245 250 255 

Thr Ser Lys He Thr Leu Ala Gly Ala Gly Val Ser Phe Phe Leu Thr 
260 265 270 

Ser Ala Glu Asn Arg Lys Trp Tyr Thr Gly His Ala Gly He Arg Gly 
275 280 285 

He Gly Pro Asn Lys Val Asn Gin Leu Ala His Ala Arg Tyr Phe Gly 
290 295 300 

Asp Ala Glu Gly Val Arg Ala Val Met Arg Lys His Ala Ala Ser Leu 
305 310 315 320 

Ala Pro Lys Phe Asn Lys Val Leu Glu He Leu Asp Ser Arg Leu Ala 
325 330 335 

Glu Tyr Gly Val Ala Gin Trp Thr Val Pro Ala Gly Gly Tyr Phe He 
340 345 350 

Ser Leu Asp Val Val Pro Gly Thr Ala Ser Arg Val Ala Glu Leu Ala 
355 360 365 

Lys Glu Ala Gly He Ala Leu Thr Gly Ala Gly Ser Ser Tyr Pro Leu 
370 375 380 

Arg Gin Asp Pro Glu Asn Lys Asn Leu Arg Leu Ala Pro Ser Leu Pro 
385 390 395 400 

Pro Val Glu Glu Leu Glu Val Ala Met Asp Gly Val Ala Thr Cys Val 
405 410 415 

Leu Leu Ala Ala Ala Glu His Tyr Ala Asn 
420 425 



<210> 451 
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<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN00448 



<400> 451 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 

catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 11 

Val Thr Thr Lys Asp 
1 5 



att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 163 
lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu lie Gly Gly Ser 
10 15 20 



etc etc cgc gac etc cat gca gec aac cac tec gtc ttc ggc tac aac 211 

Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 

25 30 35 

cgc tea cgc tec ggc get aaa tea gec gtc gac gaa ggc ttc gac gtt 2 59 

Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 

tec gee gat ctt gaa gca acc etc cag cgt gca gee gee gaa gat gcg 307 

Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg ctt etc gac 3 55 

Leu lie Val Leu Ala Val Pro Met Thr Ala lie Asp Ser Leu Leu Asp 

70 75 80 85 

gee gtc cac acc cac gca cca aac aac ggc ttc acc gac gtc gta tec 403 

Ala Val His Thr His Ala Pro Asn Asn Gly Phe Thr Asp Val Val Ser 

90 95 100 



gta aaa acc gec gtc tac gac gca gta aaa gee cgc aac atg caa cac 451 
Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala Arg Asn Met Gin His 
105 110 115 

cgt tat gtg gga tec cac ccc atg gca ggc acc gec aac tec ggc tgg 49 9 
Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp 
120 125 130 

age gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc 547 
Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr 
135 140 145 

ttc gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age 595 
Phe Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser 
150 155 160 165 



ate tgg aaa gac gtc gtc caa atg gca etc gee gtg ggc get gaa gtt 643 
lie Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val 
170 175 180 



gtc cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct 



691 
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Val Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser 
185 190 195 

cat tta aca cac ate ctg get gaa acc etc gee ate gtc ggt gac aac 
His Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn 
200 205 210 

ggt ggc gca ctg tct etc tct tta gec get ggc age tac cgc gac tec 
Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser 
215 220 225 

acc cgc gtt gca ggc acc gac cca gga etc gtc cgc gee atg tgt gaa 
Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu 
230 235 240 245 

age aac gee ggc cca ctg gtc aaa gee etc gac gaa gca ctg gcg ate 
Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie 
250 255 260 

etc cac gaa gee cgc gaa ggc etc acc gca gaa cag cca aac ate gag 
Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu 
265 270 275 

caa ctt gee gac aac ggc tac cga tec cgc ate cgc tac gaa gee cgc 
Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg He Arg Tyr Glu Ala Arg 
280 285 290 

tec ggc cag cga cgc gee aaa gaa tec gtt age cct acc ate acc tea 
Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr He Thr Ser 
295 300 305 

tec agg cca gtg etc cgt etc cac ccg ggc aca cca aac tgg gag aag 
Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys 
310 315 320 325 

cag etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 
Gin Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
330 335 340 



739 



787 



835 



883 



931 



979 



1027 



1075 



1120 



tagttttatc ggctgatgat tct 1143 



<210> 452 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Val Thr Thr Lys Asp He Ser Arg Pro Val Cys He Leu Gly Leu Gly 
15 10 15 

Leu lie Gly Gly Ser Leu Leu Arg Asp Leu His Ala Ala Asn His Ser 
20 25 30 

Val Phe Gly Tyr Asn Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp 
35 40 45 

Glu Gly Phe Asp Val Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala 
50 55 60 

Ala Ala Glu Asp Ala Leu He Val Leu Ala Val Pro Met Thr Ala He 
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65 70 75 80 

Asp Ser Leu Leu Asp Ala Val His Thr His Ala Pro Asn Asn Gly Phe 
85 90 95 

Thr Asp Val Val Ser Val Lys Thr Ala Val Tyr Asp Ala Val Lys Ala 
100 105 110 

Arg Asn Met Gin His Arg Tyr Val Gly Ser His Pro Met Ala Gly Thr 
115 120 125 

Ala Asn Ser Gly Trp Ser Ala Ser Met Asp Gly Leu Phe Lys Arg Ala 
130 135 140 

Val Trp Val Val Thr Phe Asp Gin Leu Phe Asp Gly Thr Asp lie Asn 
145 150 155 160 

Ser Thr Trp lie Ser lie Trp Lys Asp Val Val Gin Met Ala Leu Ala 
165 170 175 

Val Gly Ala Glu Val Val Pro Ser Arg Val Gly Pro His Asp Ala Ala 
180 185 190 

Ala Ala Arg Val Ser His Leu Thr His lie Leu Ala Glu Thr Leu Ala 
195 200 205 

lie Val Gly Asp Asn Gly Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly 
210 215 220 

Ser Tyr Arg Asp Ser Thr Arg Val Ala Gly Thr Asp Pro Gly Leu Val 
225 230 235 240 

Arg Ala Met Cys Glu Ser Asn Ala Gly Pro Leu Val Lys Ala Leu Asp 
245 250 255 

Glu Ala Leu Ala lie Leu His Glu Ala Arg Glu Gly Leu Thr Ala Glu 
260 265 270 

Gin Pro Asn lie Glu Gin Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie 
275 280 285 

Arg Tyr Glu Ala Arg Ser Gly Gin Arg Arg Ala Lys Glu Ser Val Ser 
290 295 300 

Pro Thr lie Thr Ser Ser Arg Pro Val Leu Arg Leu His Pro Gly Thr 
305 310 315 320 

Pro Asn Trp Glu Lys Gin Leu lie His Ala Glu Thr Leu Gly Ala Arg 
325 330 335 

lie Glu Val Phe 
340 



<210> 453 
<211> 689 
<212> DNA 

<213> Corynebacterium glutamicura 



<220> 
<221> CDS 
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<222> (1) . . (666) 
<223> FRXA00448 

<400> 453 

tat gtg gga tec cac ccc atg gca ggc acc gec aac tec ggc tgg age 
Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

gca tec atg gac gga ctg ttc aaa cga gca gta tgg gtg gtc acc ttc 
Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 

gac cag ctt ttc gac ggc acc gac ate aac tec acc tgg ate age ate 
Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser lie 
35 40 45 



cca tec cga gtt ggc cca cac gat gca gca gca gca cga gtg tct cat 
Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 



cgc gtt gca ggc acc gac cca gga etc gtc cgc gee atg tgt gaa age 
Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 



48 



96 



144 



tgg aaa gac gtc gtc caa atg gca etc gee gtg ggc get gaa gtt gtc 192 
Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 



240 



tta aca cac ate ctg get gaa acc etc gee ate gtc ggt gac aac ggt 288 
Leu Thr His lie Leu Ala Glu Thr Leu Ala lie Val Gly Asp Asn Gly 
85 90 95 

ggc gca ctg tct etc tct tta gee get ggc age tac cgc gac tec acc 33 6 
Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 
100 105 HO 



384 



aac gee ggc cca ctg gtc aaa gee etc gac gaa gca ctg gcg ate etc 432 
Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala lie Leu 
130 135 140 

cac gaa gee cgc gaa ggc etc acc gca gaa cag cca aac ate gag caa 48 0 
His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn lie Glu Gin 
145 150 155 160 

ctt gee gac aac ggc tac cga tec cgc ate cgc tac gaa gee cgc tec 52 8 
Leu Ala Asp Asn Gly Tyr Arg Ser Arg lie Arg Tyr Glu Ala Arg Ser 
165 170 175 

ggc cag cga cgc gec aaa gaa tec gtt age cct acc ate acc tea tec 57 6 
Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr lie Thr Ser Ser 
180 185 190 

agg cca gtg etc cgt etc cac ccg ggc aca cca aac tgg gag aag cag 62 4 
Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

etc ate cac get gaa acc etc ggc gca egg ate gaa gtg ttc 666 
Leu lie His Ala Glu Thr Leu Gly Ala Arg lie Glu Val Phe 
210 215 220 



tagttttatc ggctgatgat tct 



689 



BGI-121CP 



-643- 



<210> 454 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Tyr Val Gly Ser His Pro Met Ala Gly Thr Ala Asn Ser Gly Trp Ser 
15 10 15 

Ala Ser Met Asp Gly Leu Phe Lys Arg Ala Val Trp Val Val Thr Phe 
20 25 30 

Asp Gin Leu Phe Asp Gly Thr Asp lie Asn Ser Thr Trp lie Ser He 
35 40 45 

Trp Lys Asp Val Val Gin Met Ala Leu Ala Val Gly Ala Glu Val Val 
50 55 60 

Pro Ser Arg Val Gly Pro His Asp Ala Ala Ala Ala Arg Val Ser His 
65 70 75 80 

Leu Thr His He Leu Ala Glu Thr Leu Ala He Val Gly Asp Asn Gly 
85 90 95 

Gly Ala Leu Ser Leu Ser Leu Ala Ala Gly Ser Tyr Arg Asp Ser Thr 
100 105 HO 

Arg Val Ala Gly Thr Asp Pro Gly Leu Val Arg Ala Met Cys Glu Ser 
115 120 125 

Asn Ala Gly Pro Leu Val Lys Ala Leu Asp Glu Ala Leu Ala He Leu 
130 135 140 

His Glu Ala Arg Glu Gly Leu Thr Ala Glu Gin Pro Asn He Glu Gin 
145 150 155 160 

Leu Ala Asp Asn Gly Tyr Arg Ser Arg He Arg Tyr Glu Ala Arg Ser 
165 170 175 

Gly Gin Arg Arg Ala Lys Glu Ser Val Ser Pro Thr He Thr Ser Ser 
180 185 190 

Arg Pro Val Leu Arg Leu His Pro Gly Thr Pro Asn Trp Glu Lys Gin 
195 200 205 

Leu He His Ala Glu Thr Leu Gly Ala Arg He Glu Val Phe 
210 215 220 



<210> 455 
<211> 346 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (346) 

<223> FRXA00452 
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<400> 455 

ccatttacct tcaactaagg tagccgtaac tgcaaagctc aggccatcct cttcagtgtt 60 

catagagata accgtagtag gtatgtgcca cacttgtcag gtg act acc aaa gac 11 

Val Thr Thr Lys Asp 
1 5 



att tec cgc cca gta tgc ate ctg ggc etc ggc etc ate ggc gga tec 163 
lie Ser Arg Pro Val Cys lie Leu Gly Leu Gly Leu lie Gly Gly Ser 
10 15 20 



etc etc cgc gac etc cat gca gee aac cac tec gtc ttc ggc tac aac 211 
Leu Leu Arg Asp Leu His Ala Ala Asn His Ser Val Phe Gly Tyr Asn 
25 30 35 



cgc tea cgc tec ggc get aaa tea gee gtc gac gaa ggc ttc gac gtt 2 59 
Arg Ser Arg Ser Gly Ala Lys Ser Ala Val Asp Glu Gly Phe Asp Val 
40 45 50 



tec gec gat ctt gaa gca acc etc cag cgt gca gee gee gaa gat gcg 
Ser Ala Asp Leu Glu Ala Thr Leu Gin Arg Ala Ala Ala Glu Asp Ala 
55 60 65 

etc ate gtc etc gcg gtc ccc atg acc gca ate gat teg 
Leu lie Val Leu Ala Val Pro Met Thr Ala lie Asp Ser 
70 75 80 



<210> 456 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 456 
Val Thr Thr Lys 
1 

Leu lie Gly Gly 
20 

Val Phe Gly Tyr 
35 

Glu Gly Phe Asp 
50 

Ala Ala Glu Asp 
65 



Asp lie Ser Arg 
5 

Ser Leu Leu Arg 

Asn Arg Ser Arg 
40 

Val Ser Ala Asp 
55 

Ala Leu lie Val 
70 



Pro Val Cys lie 
10 

Asp Leu His Ala 
25 

Ser Gly Ala Lys 



Leu Glu Ala Thr 
60 

Leu Ala Val Pro 
75 



Leu Gly Leu Gly 
15 

Ala Asn His Ser 
30 

Ser Ala Val Asp 
45 

Leu Gin Arg Ala 



Met Thr Ala lie 
80 



Asp Ser 



<210> 457 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1225) 
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<223> RXA00584 
<400> 457 

tagttgtgcc acctaaaacg cgaacagaac cggagtcgag cagcacctcc ccgcaagggt 60 

agaggggctg cttttttgtt tcctaaattc accccatccc atg cat age cct gaa 115 

Met His Ser Pro Glu 
1 5 



agg caa gaa aaa atg agt tct cca gtc tea etc gaa aac gcg gcg tea 
Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu Glu Asn Ala Ala Ser 
10 15 20 



gee ate gat tac gca aac cgc ctg get ccg ctg gca aag cgc ctt gat 
Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu Ala Lys Arg Leu Asp 
90 95 100 



163 



ace age aac aag cgc gtc gtg get ttc cac gag ctg cct age cct aca 211 
Thr Ser Asn Lys Arg Val Val Ala Phe His Glu Leu Pro Ser Pro Thr 
25 30 35 



259 



307 



gat etc ate gee gca aac cca ctg aca cca aag cag get tec aag gtg 
Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys Gin Ala Ser Lys Val 
40 45 50 

gag cag gat cgc cag gac ate get gat ate ttc get ggc gac gat gac 
Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe Ala Gly Asp Asp Asp 
55 60 65 

cgc etc gtt gtc gtt gtg gga cct tgc tea gtt cac gat cct gaa gca 355 
Arg Leu Val Val Val Val Gly Pro Cys Ser Val His Asp Pro Glu Ala 
70 75 80 85 



403 



cag gac etc aag att gtc atg cgc gtg tac ttc gag aag cct cgc acc 451 
Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe Glu Lys Pro Arg Thr 
105 110 115 

ate gtc gga tgg aag gga ttg ate aat gat cct cac etc aac gaa acc 49 9 
lie Val Gly Trp Lys Gly Leu lie Asn Asp Pro His Leu Asn Glu Thr 
120 125 130 

tac gac ate cca gag ggc ttg cgc att gcg cgc aaa gtg ctt ate gac 
Tyr Asp lie Pro Glu Gly Leu Arg lie Ala Arg Lys Val Leu lie Asp 
135 140 145 

gtt gtg aac ctt gat etc cca gtc ggc tgc gaa ttc etc gaa cca aac 
Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu Phe Leu Glu Pro Asn 
150 155 160 165 

age cct cag tac tac gee gac act gtc gca tgg gga gca ate ggc get 
Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp Gly Ala lie Gly Ala 
170 175 180 

cgt acc acc gaa tct cag gtg cac cgc cag ctg get tct ggg atg tct 
Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu Ala Ser Gly Met Ser 
185 190 195 

atg cca att ggt ttc aag aac gga act gac gga aac ate cag gtt gca 73 9 
Met Pro lie Gly Phe Lys Asn Gly Thr Asp Gly Asn lie Gin Val Ala 
200 205 210 



547 



595 



643 



691 
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tac gga cag tct gtg acc gat aag tgc ate gat att gac acc acc ate 
Tyr Gly Gin Ser Val Thr Asp Lys Cys lie Asp lie Asp Thr Thr lie 
345 350 355 



gec aag taattaaggg cgctagactg tta 
Ala Lys 
375 



835 



gtc gac gcg gta cag get gee cag aac cca cac ttc ttc ttc gga acc 787 
Val Asp Ala Val Gin Ala Ala Gin Asn Pro His Phe Phe Phe Gly Thr 
215 220 225 

tec gac gac ggc gcg ctg age gtc gtg gag acc gca ggc aac age aac 
Ser Asp Asp Gly Ala Leu Ser Val Val Glu Thr Ala Gly Asn Ser Asn 
230 235 240 245 

tec cac ate att ttg cgc ggc ggt acc tec ggc ccg aat cat gat gca 883 
Ser His lie lie Leu Arg Gly Gly Thr Ser Gly Pro Asn His Asp Ala 
250 255 260 

get teg gtg gag gec gtc gtc gag aag ctt ggt gaa aac get cgt etc 931 
Ala Ser Val Glu Ala Val Val Glu Lys Leu Gly Glu Asn Ala Arg Leu 
265 270 275 

atg ate gat get tec cat get aac tec ggc aag gat cat ate cga cag 979 
Met lie Asp Ala Ser His Ala Asn Ser Gly Lys Asp His lie Arg Gin 
280 285 290 

gtt gag gtt gtt cgt gaa ate gca gag cag att tct ggc ggt tct gaa 
Val Glu Val Val Arg Glu lie Ala Glu Gin lie Ser Gly Gly Ser Glu 
295 300 305 

get gtg get gga ate atg att gag tec ttc etc gtt ggt ggc gca cag 
Ala Val Ala Gly He Met lie Glu Ser Phe Leu Val Gly Gly Ala Gin 
310 315 320 325 

aac ctt gat cct gcg aaa ttg cgc ate aat ggc ggt gaa ggc ctg gtg 1123 
Asn Leu Asp Pro Ala Lys Leu Arg lie Asn Gly Gly Glu Gly Leu Val 
330 335 340 



1027 



1075 



1171 



gat ttg etc get gag ctg gee gca gca gta agg gaa cgc cga gca gca 1219 
Asp Leu Leu Ala Glu Leu Ala Ala Ala Val Arg Glu Arg Arg Ala Ala 
360 365 370 



1248 



<210> 458 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Met His Ser Pro Glu Arg Gin Glu Lys Met Ser Ser Pro Val Ser Leu 
15 10 15 

Glu Asn Ala Ala Ser Thr Ser Asn Lys Arg Val Val Ala Phe His Glu 
20 25 30 

Leu Pro Ser Pro Thr Asp Leu lie Ala Ala Asn Pro Leu Thr Pro Lys 
35 40 45 

Gin Ala Ser Lys Val Glu Gin Asp Arg Gin Asp lie Ala Asp lie Phe 
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50 55 60 

Ala Gly Asp Asp Asp Arg Leu Val Val Val Val Gly Pro Cys Ser Val 
65 70 75 80 

His Asp Pro Glu Ala Ala lie Asp Tyr Ala Asn Arg Leu Ala Pro Leu 
85 90 95 

Ala Lys Arg Leu Asp Gin Asp Leu Lys lie Val Met Arg Val Tyr Phe 
100 105 110 

Glu Lys Pro Arg Thr He Val Gly Trp Lys Gly Leu He Asn Asp Pro 
115 120 125 

His Leu Asn Glu Thr Tyr Asp He Pro Glu Gly Leu Arg He Ala Arg 
130 135 140 

Lys Val Leu He Asp Val Val Asn Leu Asp Leu Pro Val Gly Cys Glu 
145 150 155 160 

Phe Leu Glu Pro Asn Ser Pro Gin Tyr Tyr Ala Asp Thr Val Ala Trp 
165 170 175 

Gly Ala He Gly Ala Arg Thr Thr Glu Ser Gin Val His Arg Gin Leu 
180 185 190 

Ala Ser Gly Met Ser Met Pro He Gly Phe Lys Asn Gly Thr Asp Gly 
195 200 205 

Asn He Gin Val Ala Val Asp Ala Val Gin Ala Ala Gin Asn Pro His 
210 215 220 



Phe Phe Phe Gly 
225 

Ala Gly Asn Ser 



Pro Asn His Asp 
260 

Glu Asn Ala Arg 
275 

Asp His He Arg 
290 

Ser Gly Gly Ser 
305 

Val Gly Gly Ala 



Gly Glu Gly Leu 
340 

He Asp Thr Thr 
355 



Thr Ser Asp Asp 
230 

Asn Ser His He 
245 

Ala Ala Ser Val 



Leu Met He Asp 
280 

Gin Val Glu Val 
295 

Glu Ala Val Ala 
310 

Gin Asn Leu Asp 
325 

Val Tyr Gly Gin 



He Asp Leu Leu 
360 



Gly Ala Leu Ser 
235 

He Leu Arg Gly 
250 

Glu Ala Val Val 

265 

Ala Ser His Ala 



Val Arg Glu He 
300 

Gly He Met He 
315 

Pro Ala Lys Leu 
330 

Ser Val Thr Asp 
345 

Ala Glu Leu Ala 



Val Val Glu Thr 
240 

Gly Thr Ser Gly 
255 

Glu Lys Leu Gly 
270 

Asn Ser Gly Lys 
285 

Ala Glu Gin He 



Glu Ser Phe Leu 
320 

Arg He Asn Gly 
335 

Lys Cys He Asp 
350 

Ala Ala Val Arg 
365 



Glu Arg Arg Ala Ala Ala Lys 
370 375 
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ttg gcc tat ggc ggt gat gtt gat ttg gcg ccc agg ccg gtc cac ggt 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 
90 95 100 



cct gaa acg ttt gag gcg gtg cgt tat cac teg atg gtg gca acc cgc 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 



atg gca ttg gca cat gaa gtg ctt ccg cag tgg ggt gtg caa ttt cat 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 

ccg gaa tct att ggt gga caa ttc ggc cat cag ate att aag aac ttc 
Pro Glu Ser lie Gly Gly Gin Phe Gly His Gin lie He Lys Asn Phe 



163 



<210> 459 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1960) 
<223> RXA00579 

<400> 459 

tegtctaagt ttttctttga gttttcatat gtagaaggca tegteggett cggcctggcg 6 0 

gtgettttet cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 115 

Met Arg Val Leu He 
1 5 

att gat aat tat gat tct ttc acg ttt aat etc gcc acc tat gtg gaa 
He Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 
10 15 20 

gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu He 
25 30 35 

gat gag atg ctt ttc gac gcc gtc ate etc tea cct ggc ccg ggc cac 259 
Asp Glu Met Leu Phe Asp Ala Val He Leu Ser Pro Gly Pro Gly His 
40 45 50 

gcc ggc gtt gcg get gat ttt ggt ate tgt gca ggc gtc att gag cgt 3 07 
Ala Gly Val Ala Ala Asp Phe Gly He Cys Ala Gly Val He Glu Arg 
55 60 65 

gca cgc gtt ccg att ttg ggt gtg tgt tta ggc cac cag ggc att gcg 355 
Ala Arg Val Pro He Leu Gly Val Cys Leu Gly His Gin Gly He Ala 
70 75 80 85 



403 



gag gtt teg cag ate acc cat gat ggt tea ggt tta ttt gca ggc ate 451 
Glu Val Ser Gin He Thr His Asp Gly Ser Gly Leu Phe Ala Gly He 
105 HO H5 



499 



ttg ccg gag tea ttg aaa get aca get acc age gat gat ggt ttg ate 547 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu He 
135 140 145 



595 



643 
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170 175 180 

ctt aat tta gcg cgc aca tat cgc tgg caa etc acg gag aaa act att 
Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu Thr Glu Lys Thr He 
185 190 195 

ccg etc age gtt gat tea gca gcg gtt ttt gaa aca ttc ttt gec cat 
Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu Thr Phe Phe Ala His 
200 205 210 

tec tec cat get ttt tgg etc gat gat gec caa gga acc age tat ctt 
Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin Gly Thr Ser Tyr Leu 
215 220 225 

ggt gat gec age ggt cct etc gca cgc aca aaa acc cat aat gtc ggc 
Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys Thr His Asn Val Gly 
230 235 240 245 

gag ggg gat ttc ttc acc tgg eta aag gag gat etc gec gee aac tea 
Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp Leu Ala Ala Asn Ser 
250 255 260 



tat gaa ate tgc ctg acc aca aaa ctt cag ggc acc act gat gtg gec 
Tyr Glu He Cys Leu Thr Thr Lys Leu Gin Gly Thr Thr Asp Val Ala 
375 380 385 



691 



739 



787 



835 



883 



1027 



gtt gcg ccc ggt caa ggt ttt cgt ctt ggc tgg gtt ggt tac gtt ggt 931 
Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp Val Gly Tyr Val Gly 
265 270 275 

tat gag ctt aaa gcg gaa get ggc gca egg get gcg cac act teg agt 97 9 
Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala Ala His Thr Ser Ser 
280 285 290 

ctt ccg gat gcg cac etc att ttt gec gat cgc gee ate gca gtg gaa 
Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg Ala He Ala Val Glu 
295 300 305 

teg gat cag gtt egg ttg ctg gcg ttg ggg gag cag gac gag tgg ttt 1075 
Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu Gin Asp Glu Trp Phe 
310 315 320 325 

gaa gaa acc ate aag aag ctg cat aat ctt gtc gec ccg egg ata cct 1123 
Glu Glu Thr He Lys Lys Leu His Asn Leu Val Ala Pro Arg He Pro 
330 335 340 

gcg tec gga cac etc get ttg cag gtt cga gat tec aaa gat gag tat 1171 
Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp Ser Lys Asp Glu Tyr 
345 350 355 

etc gac aaa att cgc aga gec cag gag ctg att act cgc ggc gaa teg 1219 
Leu Asp Lys He Arg Arg Ala Gin Glu Leu He Thr Arg Gly Glu Ser 
360 365 370 



1267 



cct ctg get gec tat eta gca ctg cgt ggg gec aat ccc acc gca tat 1315 
Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala Asn Pro Thr Ala Tyr 
390 395 400 405 

ggt gcg tat ctt cag ctg ggg gat acc tct att ttg agt tec teg ccg 13 63 
Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser He Leu Ser Ser Ser Pro 
410 415 420 
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gag egg ttc ate acc att gat teg gca ggg tat gtg gaa tea aag ccc 1411 
Glu Arg Phe lie Thr He Asp Ser Ala Gly Tyr Val Glu Ser Lys Pro 
425 430 435 

att aaa ggc acc agg ccg cgt ggg cga aca gcg caa gaa gac caa gaa 1459 
He Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala Gin Glu Asp Gin Glu 
440 445 450 

ate att get gag ctg cgc agt aat cct aaa gat cgt gca gaa aac ttg 1507 
He He Ala Glu Leu Arg Ser Asn Pro Lys Asp Arg Ala Glu Asn Leu 
455 460 465 

atg ate gtg gat ttg gtc cgc aac gac tta gec cgc ggc get ttg ccc 1555 
Met He Val Asp Leu Val Arg Asn Asp Leu Ala Arg Gly Ala Leu Pro 
470 475 480 485 



acc aca gtt aaa aca tec aag ctt ttc gac gtc gaa acc tac gee aca 
Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val Glu Thr Tyr Ala Thr 



490 495 500 



gca gtt gat etc tec atg gtg ate aga act etc gtc ate cag aac aat 
Ala Val Asp Leu Ser Met Val He Arg Thr Leu Val He Gin Asn Asn 
570 575 580 

cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 
His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 
585 590 595 

gag get gag tgg gag gaa ate cgc gtt aaa tea egg cct ctg ctg aat 
Glu Ala Glu Trp Glu Glu He Arg Val Lys Ser Arg Pro Leu Leu Asn 
600 605 610 



1603 



gtc cac caa ctt gtc age acc gtc tct gca gag ttg ggg cca cgc agt 1651 
Val His Gin Leu Val Ser Thr Val Ser Ala Glu Leu Gly Pro Arg Ser 
505 510 515 

ccg att gag tgc gtg cgc gca gca ttc ccc ggt ggt teg atg act ggt 1699 
Pro He Glu Cys Val Arg Ala Ala Phe Pro Gly Gly Ser Met Thr Gly 
520 525 530 

gec cca aag ctg cgc acc atg gag ate ate gat gag ctg gag gca get 1747 
Ala Pro Lys Leu Arg Thr Met Glu He He Asp Glu Leu Glu Ala Ala 
535 540 545 

cct cgc ggt att tac tea ggt ggc ttg gga tat ttt tec etc gac ggc 1795 
Pro Arg Gly He Tyr Ser Gly Gly Leu Gly Tyr Phe Ser Leu Asp Gly 
550 555 560 565 



1843 



1891 



1939 



ttg ttt ggg gtt gaa ttc cca tgaegtaect cgtgtgggac ggt 1983 
Leu Phe Gly Val Glu Phe Pro 
615 620 



<210> 460 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 460 

Met Arg Val Leu He He Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu 
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15 10 15 

Ala Thr Tyr Val Glu Glu Val Thr Gly Gin Ala Pro Val Val Val Pro 
20 25 30 

Asn Asp Gin Glu lie Asp Glu Met Leu Phe Asp Ala Val lie Leu Ser 
35 40 45 

Pro Gly Pro Gly His Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala 
50 55 60 

Gly Val lie Glu Arg Ala Arg Val Pro lie Leu Gly Val Cys Leu Gly 
65 70 75 80 

His Gin Gly lie Ala Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro 
85 90 95 

Arg Pro Val His Gly Glu Val Ser Gin lie Thr His Asp Gly Ser Gly 
100 105 110 

Leu Phe Ala Gly lie Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser 
115 120 125 

Met Val Ala Thr Arg Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser 
130 135 140 

Asp Asp Gly Leu lie Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser lie Gly Gly Gin Phe Gly His Gin 
165 170 175 

lie lie Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 
180 185 190 

Thr Glu Lys Thr lie Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 

Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 
245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 
260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg 
290 295 300 

Ala lie Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 

Gin Asp Glu Trp Phe Glu Glu Thr lie Lys Lys Leu His Asn Leu Val 
325 330 335 
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Ala Pro Arg He Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 
340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys He Arg Arg Ala Gin Glu Leu He 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu He Cys Leu Thr Thr Lys Leu Gin Gly 
370 375 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser He 
405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe He Thr He Asp Ser Ala Gly Tyr 
420 425 430 

Val Glu Ser Lys Pro He Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu He He Ala Glu Leu Arg Ser Asn Pro Lys Asp 
450 455 460 

Arg Ala Glu Asn Leu Met He Val Asp Leu Val Arg Asn Asp Leu Ala 
465 470 475 480 

Arg Gly Ala Leu Pro Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val 
485 490 495 

Glu Thr Tyr Ala Thr Val His Gin Leu Val Ser Thr Val Ser Ala Glu 
500 505 510 

Leu Gly Pro Arg Ser Pro He Glu Cys Val Arg Ala Ala Phe Pro Gly 
515 520 525 

Gly Ser Met Thr Gly Ala Pro Lys Leu Arg Thr Met Glu He He Asp 
530 535 540 

Glu Leu Glu Ala Ala Pro Arg Gly He Tyr Ser Gly Gly Leu Gly Tyr 
545 550 555 560 

Phe Ser Leu Asp Gly Ala Val Asp Leu Ser Met Val He Arg Thr Leu 
565 570 575 

Val He Gin Asn Asn His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu 
580 585 590 

Ala Leu Ser Asp Pro Glu Ala Glu Trp Glu Glu He Arg Val Lys Ser 
595 600 605 

Arg Pro Leu Leu Asn Leu Phe Gly Val Glu Phe Pro 
610 615 620 



<210> 461 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) , . (724) 

<223> RXA00958 

<400> 461 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 6 0 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg aca cac gtt gtt 115 

Met Thr His Val Val 



1 5 



etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 
Leu He Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe 
10 15 20 



25 



gaa acc att ttg gca gec aac ccg gac ctg ate tgc ctt tea cct gga 
Glu Thr He Leu Ala Ala Asn Pro Asp Leu He Cys Leu Ser Pro Gly 
40 45 50 

cct ggt tac cct gec gat gcg ggc aac atg atg gcg ctg ate gag cgc 
Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu He Glu Arg 
55 60 65 



70 



etc ate gaa tac cac ggc ggc aag gtt gag cct tgt ggc cct gtg cac 
Leu He Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 
90 95 100 



gtt gec cca gac ggt att gaa tea eta ggt acc tgt tec teg gag att 
Val Ala Pro Asp Gly He Glu Ser Leu Gly Thr Cys Ser Ser Glu He 



150 



155 160 165 



163 



gec gtg gec ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg 211 
Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 

30 35 



259 



307 



aca etc ggc cag att cct tta ctg ggt att tgc etc ggc tac cag gca 355 
Thr Leu Gly Gin lie Pro Leu Leu Gly He Cys Leu Gly Tyr Gin Ala 

75 80 85 



403 



ggc acc acc gac aac atg ate ctt act gat gca ggt gtg cag age cct 451 
Gly Thr Thr Asp Asn Met He Leu Thr Asp Ala Gly Val Gin Ser Pro 
105 HO H5 

gtt ttt gca ggt ctt gec act gat gtt gag cct gat cat cca gaa ate 499 
Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu He 
120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 547 
Pro Gly Arg Lys Val Pro He Gly Arg Tyr His Ser Leu Gly Cys Val 
135 140 145 



595 



643 



ggt gat gtc ate atg gcg gca cgc acc acc gat gga aag gec att ggc 
Gly Asp Val He Met Ala Ala Arg Thr Thr Asp Gly Lys Ala He Gly 
170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gtc att 
Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val He 
185 190 195 

ttg tec cgc tgt gtc gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 



691 
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Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
200 205 

747 

tea 



<210> 462 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Thr His Val Val Leu He Asp Asn His Asp Ser Phe Val Tyr Asn 
15 10 15 

Leu Val Asp Ala Phe Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg 
20 25 30 

Asn Thr Val Pro Val Glu Thr He Leu Ala Ala Asn Pro Asp Leu He 
35 40 45 

Cys Leu Ser Pro Gly Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met 
50 55 60 

Ala Leu He Glu Arg Thr Leu Gly Gin He Pro Leu Leu Gly He Cys 
65 70 75 80 

Leu Gly Tyr Gin Ala Leu He Glu Tyr His Gly Gly Lys Val Glu Pro 
85 90 95 

Cys Gly Pro Val His Gly Thr Thr Asp Asn Met He Leu Thr Asp Ala 
100 105 HO 

Gly Val Gin Ser Pro Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro 
115 120 125 

Asp His Pro Glu He Pro Gly Arg Lys Val Pro He Gly Arg Tyr His 
130 135 140 

Ser Leu Gly Cys Val Val Ala Pro Asp Gly He Glu Ser Leu Gly Thr 
145 150 155 160 

Cys Ser Ser Glu He Gly Asp Val He Met Ala Ala Arg Thr Thr Asp 
165 170 175 

Gly Lys Ala lie Gly Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro 

180 185 190 

Thr Gly Pro Val He Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 
195 200 205 



<210> 463 
<211> 469 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (469) 

<223> RXN03007 

<400> 463 

cagtttcacc ctgagtcagt gctaagccca acgggtcctg tcattttgtc ccgctgtgtc 60 

gaacagcttc tcgcgaacta ataaaaaaag gatttgattc atg act tct cca gca 115 

Met Thr Ser Pro Ala 
1 5 

aca ctg aaa gtt etc aac gec tac ttg gat aac ccc act cca acc ctg 

Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn Pro Thr Pro Thr Leu 
10 15 20 

gag gag gca att gag gtg ttc acc ccg ctg acc gtg ggt gaa tac gat 211 
Glu Glu Ala lie Glu Val Phe Thr Pro Leu Thr Val Gly Glu Tyr Asp 
25 30 35 



gac gtg cac ate gca gcg ctg ctt gec acc ate cgt act cgc ggt gag 
Asp Val His lie Ala Ala Leu Leu Ala Thr He Arg Thr Arg Gly Glu 
40 45 50 

cag ttc get gat att gec ggc get gec aag gcg ttc etc gcg gcg get 
Gin Phe Ala Asp He Ala Gly Ala Ala Lys Ala Phe Leu Ala Ala Ala 
55 60 65 

cgt ccg ttc ccg att act ggc gca ggt ttg eta gat tec get ggt act 
Arg Pro Phe Pro He Thr Gly Ala Gly Leu Leu Asp Ser Ala Gly Thr 
70 75 80 85 



gtg age tec aag tec ggc 
Val Ser Ser Lys Ser Gly 
120 



163 



259 



307 



355 



ggt ggc gac ggt gec aac acc ate aac ate acc acc ggc gca tec ctg 403 

Gly Gly Asp Gly Ala Asn Thr He Asn He Thr Thr Gly Ala Ser Leu 
90 95 100 

ate gca gca tec ggt gga gtg aag ctg gtt aag cac ggc aac cgt teg 451 

He Ala Ala Ser Gly Gly Val Lys Leu Val Lys His Gly Asn Arg Ser 
105 HO H5 



469 



<210> 464 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Thr Ser Pro Ala Thr Leu Lys Val Leu Asn Ala Tyr Leu Asp Asn 
15 10 15 

Pro Thr Pro Thr Leu Glu Glu Ala He Glu Val Phe Thr Pro Leu Thr 
20 25 30 

Val Gly Glu Tyr Asp Asp Val His He Ala Ala Leu Leu Ala Thr He 
35 40 45 

Arg Thr Arg Gly Glu Gin Phe Ala Asp He Ala Gly Ala Ala Lys Ala 
50 55 60 
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Phe Leu Ala Ala Ala Arg Pro Phe 
65 70 

Asp Ser Ala Gly Thr Gly Gly Asp 
85 

Thr Gly Ala Ser Leu lie Ala Ala 
100 

His Gly Asn Arg Ser Val Ser Ser 
115 120 



Pro lie Thr Gly Ala Gly Leu Leu 
75 80 

Gly Ala Asn Thr lie Asn lie Thr 
90 95 

Ser Gly Gly Val Lys Leu Val Lys 
105 HO 

Lys Ser Gly 



<210> 465 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXN02918 

<400> 465 

agattgtcgc ttttcccatt tctccgggtt ttctggaact ttttgggcgt atgctgggaa 60 

tgattctatt attgccaaat cagaaagcag gagagacccg atg age gaa ate eta 115 

Met Ser Glu lie Leu 
1 5 

gaa ace tat tgg gca ccc cac ttt gga aaa ace gaa gaa gee aca gca 163 
Glu Thr Tyr Trp Ala Pro His Phe Gly Lys Thr Glu Glu Ala Thr Ala 
10 15 20 

etc gtt tea tac ctg gca caa get tec ggc gat ccc att gag gtt cac 
Leu Val Ser Tyr Leu Ala Gin Ala Ser Gly Asp Pro lie Glu Val His 
25 30 35 

acc ctg ttc ggg gat tta ggt tta gac gga etc tct gga aac tac ace 
Thr Leu Phe Gly Asp Leu Gly Leu Asp Gly Leu Ser Gly Asn Tyr Thr 
40 45 50 

gac act gag att gac ggc tac ggc gac gca ttc ctg ctg gtt gca gcg 
Asp Thr Glu He Asp Gly Tyr Gly Asp Ala Phe Leu Leu Val Ala Ala 
55 60 65 

eta tec gtg ttg atg get gaa aac aaa gca aca ggt ggc gtg aat ctg 3 55 
Leu Ser Val Leu Met Ala Glu Asn Lys Ala Thr Gly Gly Val Asn Leu 
70 75 80 85 



ggt gag ctt ggg gga get gat aaa teg ate egg ctg cat gtt gaa tec 
Gly Glu Leu Gly Gly Ala Asp Lys Ser lie Arg Leu His Val Glu Ser 
90 95 100 



211 



259 



307 



403 



aag gag aac acc caa ate aac acc gca ttg aag tat ttt gcg etc tec 451 
Lys Glu Asn Thr Gin He Asn Thr Ala Leu Lys Tyr Phe Ala Leu Ser 
105 HO H5 



cca gaa gac cac gca gca gca gat cgc ttc gat gag gat gac ctg tct 
Pro Glu Asp His Ala Ala Ala Asp Arg Phe Asp Glu Asp Asp Leu Ser 



499 
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120 125 " 130 

gag ctt gcc aac ttg agt gaa gag ctg cgc gga cag ctg gac 541 
Glu Leu Ala Asn Leu Ser Glu Glu Leu Arg Gly Gin Leu Asp 
135 140 145 

taattgtctc ccatttaagg agt 564 



<210> 466 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Met Ser Glu lie Leu Glu Thr 
1 5 

Glu Glu Ala Thr Ala Leu Val 
20 

Pro lie Glu Val His Thr Leu 

35 

Ser Gly Asn Tyr Thr Asp Thr 
50 55 

Leu Leu Val Ala Ala Leu Ser 
65 70 

Gly Gly Val Asn Leu Gly Glu 
85 

Leu His Val Glu Ser Lys Glu 
100 

Tyr Phe Ala Leu Ser Pro Glu 
115 

Glu Asp Asp Leu Ser Glu Leu 
130 135 

Gin Leu Asp 
145 



<210> 467 
<211> 735 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01116 

<400> 467 

tgccaggaat ttacgtcaac cgcgtcgtcc acgttggacc gcaggaaacc ggaatcgaaa 60 

acaggacggt gtctaactaa tgacttggga tcataaccaa atg gca gcc cgc gtt 115 

Met Ala Ala Arg Val 



Tyr Trp Ala Pro His Phe Gly Lys Thr 
10 15 

Ser Tyr Leu Ala Gin Ala Ser Gly Asp 
25 30 

Phe Gly Asp Leu Gly Leu Asp Gly Leu 
40 45 

Glu lie Asp Gly Tyr Gly Asp Ala Phe 
60 

Val Leu Met Ala Glu Asn Lys Ala Thr 
75 80 

Leu Gly Gly Ala Asp Lys Ser lie Arg 
90 95 

Asn Thr Gin lie Asn Thr Ala Leu Lys 
105 110 

Asp His Ala Ala Ala Asp Arg Phe Asp 
120 125 

Ala Asn Leu Ser Glu Glu Leu Arg Gly 
140 
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gcc cag gaa ctt gaa gac ggc cag tac gtc aac etc ggc ate ggc atg 163 
Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn Leu Gly He Gly Met 
10 15 20 

cct aca ctt ate ccc ggc tac ctg cct gag gga eta gag gtt ate ctt 
Pro Thr Leu He Pro Gly Tyr Leu Pro Glu Gly Leu Glu Val He Leu 
25 30 35 

cac tec gaa aac ggt gtg ctg ggc gtt gga cct tac cca act gaa gag 
His Ser Glu Asn Gly Val Leu Gly Val Gly Pro Tyr Pro Thr Glu Glu 
40 45 50 

gaa ctt gat cct gag ctg ate aac gee ggc aag gaa acc ate acg gtt 
Glu Leu Asp Pro Glu Leu He Asn Ala Gly Lys Glu Thr He Thr Val 
55 60 65 

gca cct ggc gca tec tac ttc tec tct tct gat tct ttc gee atg ate 
Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp Ser Phe Ala Met He 

70 7B 80 85 

cgc tec aag tct gtc gac gtt gca gtc ttg ggc gtt atg gaa gtc tec 
Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly Val Met Glu Val Ser 
90 95 100 

cag tac ggc gac ctg gee aac tgg atg att ccc ggc aag ctg gtc aag 451 
Gin Tyr Gly Asp Leu Ala Asn Trp Met He Pro Gly Lys Leu Val Lys 
105 HO H5 



ggt atg ggt ggc gca atg gat ctg gtg cac ggc gca tec aag ate ate 
Gly Met Gly Gly Ala Met Asp Leu Val His Gly Ala Ser Lys He He 
120 125 130 

gee atg acc gat cac ate acc aag aag ggc get ccg aag ate ctt aag 
Ala Met Thr Asp His He Thr Lys Lys Gly Ala Pro Lys He Leu Lys 
135 140 145 



150 

acc acc cac get gtg ttc tct gtg gac cct gaa gaa ggc etc acg etc 
Thr Thr His Ala Val Phe Ser Val Asp Pro Glu Glu Gly Leu Thr Leu 
170 175 180 

ate gag tgc gee gac ggt gtc acc gtt gag gaa etc cgc gaa ate acc 
He Glu Cys Ala Asp Gly Val Thr Val Glu Glu Leu Arg Glu He Thr 
185 190 195 

gaa gec gat ttc aaa gtt get taagcaaacg ctgegcaatt aag 
Glu Ala Asp Phe Lys Val Ala 
200 



211 



259 



307 



355 



403 



499 



547 



gag tgt cgc etc cca ctg act ggc gcg aag tgc gtg gac atg att gtc 59 5 
Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys Val Asp Met He Val 

155 160 165 



643 



691 



735 



<210> 468 
<211> 204 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 468 
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Met Ala Ala Arg Val Ala Gin Glu Leu Glu Asp Gly Gin Tyr Val Asn 
15 10 15 

Leu Gly lie Gly Met Pro Thr Leu lie Pro Gly Tyr Leu Pro Glu Gly 
20 25 30 

Leu Glu Val He Leu His Ser Glu Asn Gly Val Leu Gly Val Gly Pro 
35 40 45 

Tyr Pro Thr Glu Glu Glu Leu Asp Pro Glu Leu lie Asn Ala Gly Lys 
50 55 60 

Glu Thr He Thr Val Ala Pro Gly Ala Ser Tyr Phe Ser Ser Ser Asp 
65 70 75 80 

Ser Phe Ala Met He Arg Ser Lys Ser Val Asp Val Ala Val Leu Gly 
85 90 95 

Val Met Glu Val Ser Gin Tyr Gly Asp Leu Ala Asn Trp Met lie Pro 
100 105 HO 

Gly Lys Leu Val Lys Gly Met Gly Gly Ala Met Asp Leu Val His Gly 
115 120 125 

Ala Ser Lys lie lie Ala Met Thr Asp His lie Thr Lys Lys Gly Ala 
130 135 140 

Pro Lys He Leu Lys Glu Cys Arg Leu Pro Leu Thr Gly Ala Lys Cys 
145 150 155 160 

Val Asp Met He Val Thr Thr His Ala Val Phe Ser Val Asp Pro Glu 
165 170 175 

Glu Gly Leu Thr Leu He Glu Cys Ala Asp Gly Val Thr Val Glu Glu 
180 185 190 

Leu Arg Glu He Thr Glu Ala Asp Phe Lys Val Ala 
195 200 



<210> 469 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXN01115 

<400> 469 

ctcaccgcat gcagcgtgaa aacactcagt 
gccagggtct tgcagctgtc tttgaaaagg 



acggactggc caccatgtgc atcggtggcg 60 

agaactaaaa atg get att ttg cac 115 
Met Ala He Leu His 
1 5 



age gtt tec tac gga act tec gac aac acc ttg gtg ttc att ggc teg 
Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu Val Phe He Gly Ser 
10 15 20 



163 
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ttg ggt tec acc acc gac atg tgg ctg cca cag ctg gat gec ttg cat 211 
Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin Leu Asp Ala Leu His 
25 30 35 



aag gat ttc cgc gtc ate get gtt gat cac cgc gga cat ggt ctg tct 
Lys Asp Phe Arg Val He Ala Val Asp His Arg Gly His Gly Leu Ser 

45 50 



40 



eta gca cag cat ttc get taatgttgta ggcatgttca caa 
Leu Ala Gin His Phe Ala 
250 



259 



307 



gaa etc ate gaa ggc acc ccc act gtg gcg gat ctg gcg cag gat gtg 
Glu Leu He Glu Gly Thr Pro Thr Val Ala Asp Leu Ala Gin Asp Val 
55 60 65 

ctg gat acc etc gat gac ctg ggt gtc gga aac ttc ggc gtc ate gga 3 55 
Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn Phe Gly Val He Gly 
70 75 80 85 

eta tct etc ggc gga gcg gtt gca caa tac ttg gcg gec acc tct gat 
Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu Ala Ala Thr Ser Asp 
90 95 100 

cgt gtc acc aag gca gca ttc atg tgt acc get gca aaa ttc ggc gag 
Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala Ala Lys Phe Gly Glu 
105 HO H5 

ccc cag ggc tgg eta gat cgc gec gca gcg tgc cgc gaa aac ggc act 
Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys Arg Glu Asn Gly Thr 
120 125 130 

ggt tct ctg tec gaa get gtg ate cag cgc tgg ttc tec ccc act tgg 
Gly Ser Leu Ser Glu Ala Val He Gin Arg Trp Phe Ser Pro Thr Trp 
135 140 145 



403 



451 



499 



547 



ttg gag aac aac cca gcg tec cgc gag cac ttc gaa gec atg gtt gee 59 5 
Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe Glu Ala Met Val Ala 
150 155 160 165 

ggc acc cca tct gag ggt tac gcg ctg tgc tgc gag gcg ttg gca acc 
Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys Glu Ala Leu Ala Thr 
170 175 180 

tgg gat ttc acc gat cgc ctg gga gaa ate acc gtg cca gtg etc acc 
Trp Asp Phe Thr Asp Arg Leu Gly Glu He Thr Val Pro Val Leu Thr 
185 190 195 

ate gca ggt gee gat gac ccc tec act cct cca gca acc gtg cag ate 
He Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro Ala Thr Val Gin He 
200 205 210 

att gee gat ggc gtt ggc ggc gag tec cgc gca gag gtc eta age cca 
He Ala Asp Gly Val Gly Gly Glu Ser Arg Ala Glu Val Leu Ser Pro 
215 220 225 



643 



691 



739 



787 



gee gcg cac gta cca acc gtg gaa cgt cca aac gag gta aat gaa ctg 83 5 
Ala Ala His Val Pro Thr Val Glu Arg Pro Asn Glu Val Asn Glu Leu 
230 235 240 245 



876 
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<210> 470 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Ala He Leu His Ser Val Ser Tyr Gly Thr Ser Asp Asn Thr Leu 
15 10 15 

Val Phe He Gly Ser Leu Gly Ser Thr Thr Asp Met Trp Leu Pro Gin 
20 25 30 

Leu Asp Ala Leu His Lys Asp Phe Arg Val He Ala Val Asp His Arg 
35 40 45 

Gly His Gly Leu Ser Glu Leu He Glu Gly Thr Pro Thr Val Ala Asp 
50 55 60 

Leu Ala Gin Asp Val Leu Asp Thr Leu Asp Asp Leu Gly Val Gly Asn 
65 70 75 80 

Phe Gly Val He Gly Leu Ser Leu Gly Gly Ala Val Ala Gin Tyr Leu 
85 90 95 

Ala Ala Thr Ser Asp Arg Val Thr Lys Ala Ala Phe Met Cys Thr Ala 
100 105 HO 

Ala Lys Phe Gly Glu Pro Gin Gly Trp Leu Asp Arg Ala Ala Ala Cys 
115 120 125 

Arg Glu Asn Gly Thr Gly Ser Leu Ser Glu Ala Val He Gin Arg Trp 
130 135 140 

Phe Ser Pro Thr Trp Leu Glu Asn Asn Pro Ala Ser Arg Glu His Phe 
145 150 155 160 

Glu Ala Met Val Ala Gly Thr Pro Ser Glu Gly Tyr Ala Leu Cys Cys 
165 170 175 

Glu Ala Leu Ala Thr Trp Asp Phe Thr Asp Arg Leu Gly Glu He Thr 
180 185 190 

Val Pro Val Leu Thr He Ala Gly Ala Asp Asp Pro Ser Thr Pro Pro 
195 200 205 

Ala Thr Val Gin He He Ala Asp Gly Val Gly Gly Glu Ser Arg Ala 
210 215 220 

Glu Val Leu Ser Pro Ala Ala His Val Pro Thr Val Glu Arg Pro Asn 
225 230 235 240 

Glu Val Asn Glu Leu Leu Ala Gin His Phe Ala 
245 250 



<210> 471 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (1261) 
<223> RXS00116 

<400> 471 

cgcggcacgc acgctggggg caagcgtcga caagcacaaa ctttttgctt aattgaatcc 6 0 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atg agt aat gac ttc 115 

Met Ser Asn Asp Phe 
1 5 



gtc gtt tct agg ctt aga ccc ttt ggt gaa acg att ttt gca acc atg 
Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr He Phe Ala Thr Met 
10 15 20 



att etc ggg gga aat aat cag tat teg gcg ggg cgt ggg gat get teg 
He Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser 
55 60 65 



tac aac cct gat teg gag gtg ttg ate acg gtg ggg gee act gag gcg 
Tyr Asn Pro Asp Ser Glu Val Leu He Thr Val Gly Ala Thr Glu Ala 
90 95 100 



atg att ate gtt aat teg ccg cat aat ccg acg ggt teg gtg ttt tct 
Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe Ser 
170 175 180 

aag aag gcg ttg aag cag ttg gcg ggt gtt get cgt gcg tat gac ttg 
Lys Lys Ala Leu Lys Gin Leu Ala Gly Val Ala Arg Ala Tyr Asp Leu 
185 190 195 

ttg gtg ttg tea gat gag gtg tat gag cat ctt gtt ttt gat gat cag 
Leu Val Leu Ser Asp Glu Val Tyr Glu His Leu Val Phe Asp Asp Gin 



163 



acc cag cga get gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt 211 
Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe 
25 30 35 

cct gat gag gat ggt cct cgt egg atg tta gag ate gcg teg gag cag 259 
Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu He Ala Ser Glu Gin 
40 45 50 



307 



ttg agg gca get gtg get cgt gat cat ttg gag agg ttt gat ctg gag 355 
Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu 
70 75 80 85 



403 



att acg gcg act gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate 451 
He Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He 
105 HO H5 

gtt ttg gaa ccg tat tac gat gcg tat gcg gcg get att gcg ttg gcg 499 
Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala 
120 125 130 

ggg gcg acg egg gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg 547 
Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp 
135 140 145 

gat gtg gat gtc gat aag ttg cat gcg gcg gtg act aag aag acg egg 595 
Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg 
150 155 160 165 



643 



691 



739 



BGI-121CP 
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200 205 210 

aag cat gtg agt gtc gcg aag ctg ccc ggt atg tgg gat cgc acg gtg 
Lys His Val Ser Val Ala Lys Leu Pro Gly Met Trp Asp Arg Thr Val 
215 220 225 

acg gtg teg teg gcg gcg aaa acg ttc aat gtg act ggt tgg aag acg 
Thr Val Ser Ser Ala Ala Lys Thr Phe Asn Val Thr Gly Trp Lys Thr 
230 235 240 245 

ggg tgg gcg ttg gca ccg gag ccg ttg ttg gag gcg gtg ttg aag gcg 
Gly Trp Ala Leu Ala Pro Glu Pro Leu Leu Glu Ala Val Leu Lys Ala 
250 255 260 



etc cgc gaa get gcg gag cgt etc aag ggg att aag aaa eta 

Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly lie Lys Lys Leu 

375 380 385 

tagtttgaac aggttgttgg ggg 



787 



835 



883 



1027 



aag cag ttt atg tct tat gtg ggg get aca cct ttt cag ccg get gtg 931 
Lys Gin Phe Met Ser Tyr Val Gly Ala Thr Pro Phe Gin Pro Ala Val 
265 270 275 

gcg cat gcg att gaa cat gag cag aag tgg gtg tea aag atg tct aag 979 
Ala His Ala He Glu His Glu Gin Lys Trp Val Ser Lys Met Ser Lys 
280 285 290 

ggg ctt gag etc aag egg gat att ttg cgt act gcg tta gat aag gcg 
Gly Leu Glu Leu Lys Arg Asp He Leu Arg Thr Ala Leu Asp Lys Ala 
295 300 305 

ggg ctg aag act cat gac agt atg ggc acg tat ttc ate gtt gcg gat 107 5 
Gly Leu Lys Thr His Asp Ser Met Gly Thr Tyr Phe He Val Ala Asp 
310 315 320 325 

att ggg gat cgt gat ggt gcg gag ttc tgt ttt gag ttg att gag aag 1123 
lie Gly Asp Arg Asp Gly Ala Glu Phe Cys Phe Glu Leu lie Glu Lys 
330 335 340 

gtt ggg gtg gcg gcg att ccg gtg cag gcg ttt gtg gat cat ccg aag 1171 
Val Gly Val Ala Ala He Pro Val Gin Ala Phe Val Asp His Pro Lys 
345 350 355 

aag tgg teg teg aag gtt cgt ttt gcg ttt tgc aaa aaa gaa gag acg 1219 
Lys Trp Ser Ser Lys Val Arg Phe Ala Phe Cys Lys Lys Glu Glu Thr 
360 365 370 



1261 



1284 



<210> 472 
<211> 387 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 472 

Met Ser Asn Asp Phe Val Val Ser Arg Leu Arg Pro Phe Gly Glu Thr 
15 10 15 

He Phe Ala Thr Met Thr Gin Arg Ala Val Glu Ala Gly Ala He Asn 
20 25 30 
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Leu Gly Gin Gly 
35 

lie Ala Ser Glu 
50 

Arg Gly Asp Ala 
65 

Arg Phe Asp Leu 



Gly Ala Thr Glu 
100 

Gly Asp Glu Val 
115 

Ala lie Ala Leu 
130 

Val Glu Asn Ser 
145 

Thr Lys Lys Thr 



Gly Ser Val Phe 

180 

Arg Ala Tyr Asp 
195 

Val Phe Asp Asp 
210 

Trp Asp Arg Thr 
225 

Thr Gly Trp Lys 



Ala Val Leu Lys 
260 

Phe Gin Pro Ala 
275 

Ser Lys Met Ser 
290 

Ala Leu Asp Lys 
305 

Phe lie Val Ala 



Glu Leu lie Glu 
340 

Val Asp His Pro 



Phe Pro Asp Glu 
40 

Gin lie Leu Gly 
55 

Ser Leu Arg Ala 
70 

Glu Tyr Asn Pro 
85 

Ala lie Thr Ala 



lie Val Leu Glu 
120 

Ala Gly Ala Thr 

135 

Trp Asp Val Asp 
150 

Arg Met lie lie 
165 

Ser Lys Lys Ala 



Leu Leu Val Leu 
200 

Gin Lys His Val 
215 

Val Thr Val Ser 
230 

Thr Gly Trp Ala 
245 

Ala Lys Gin Phe 



Val Ala His Ala 
280 

Lys Gly Leu Glu 
295 

Ala Gly Leu Lys 
310 

Asp lie Gly Asp 
325 

Lys Val Gly Val 



Lys Lys Trp Ser 



Asp Gly Pro Arg 



Gly Asn Asn Gin 
60 

Ala Val Ala Arg 
75 

Asp Ser Glu Val 
90 

Thr Val Leu Gly 
105 

Pro Tyr Tyr Asp 



Arg Val Ala Val 
140 

Val Asp Lys Leu 
155 

Val Asn Ser Pro 
170 

Leu Lys Gin Leu 
185 

Ser Asp Glu Val 



Ser Val Ala Lys 
220 

Ser Ala Ala Lys 
235 

Leu Ala Pro Glu 
250 

Met Ser Tyr Val 
265 

lie Glu His Glu 



Leu Lys Arg Asp 
300 

Thr His Asp Ser 
315 

Arg Asp Gly Ala 
330 

Ala Ala lie Pro 
345 

Ser Lys Val Arg 



Arg Met Leu Glu 
45 

Tyr Ser Ala Gly 



Asp His Leu Glu 
80 

Leu lie Thr Val 
95 

Leu Val Glu Pro 
110 

Ala Tyr Ala Ala 
125 

Pro Leu Gin Glu 



His Ala Ala Val 
160 

His Asn Pro Thr 
175 

Ala Gly Val Ala 
190 

Tyr Glu His Leu 
205 

Leu Pro Gly Met 



Thr Phe Asn Val 
240 

Pro Leu Leu Glu 
255 

Gly Ala Thr Pro 
270 

Gin Lys Trp Val 
285 

lie Leu Arg Thr 



Met Gly Thr Tyr 
320 

Glu Phe Cys Phe 
335 

Val Gin Ala Phe 
350 

Phe Ala Phe Cys 
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355 360 365 

Lys Lys Glu Glu Thr Leu Arg Glu Ala Ala Glu Arg Leu Lys Gly He 
370 375 380 

Lys Lys Leu 
385 



<210> 473 
<211> 607 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (607) 

<223> FRXA00116 

<400> 473 

tttgcgcacc aatcaatggg ggatcaaata tagtagctgc atgagtaatg acttcgtcgt 60 

ttctaggctt agaccctttg gtgaaacgat ttttgcaacc atg acc cag cga get 115 

Met Thr Gin Arg Ala 
1 5 



gtt gag gcg ggt gca ate aat ctt ggt cag ggc ttt cct gat gag gat 
Val Glu Ala Gly Ala He Asn Leu Gly Gin Gly Phe Pro Asp Glu Asp 
10 15 20 

ggt cct cgt egg atg tta gag ate gcg teg gag cag att etc ggg gga 
Gly Pro Arg Arg Met Leu Glu He Ala Ser Glu Gin He Leu Gly Gly 
25 30 35 

aat aat cag tat teg gcg ggg cgt ggg gat get teg ttg agg gca get 
Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala Ser Leu Arg Ala Ala 
40 45 50 

gtg get cgt gat cat ttg gag agg ttt gat ctg gag tac aac cct gat 
Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu Glu Tyr Asn Pro Asp 
55 60 65 



163 



211 



259 



307 



teg gag gtg ttg ate acg gtg ggg gee act gag gcg att acg gcg act 3 55 
Ser Glu Val Leu He Thr Val Gly Ala Thr Glu Ala He Thr Ala Thr 
70 75 80 85 



gtg ttg ggt ttg gtg gag cct ggg gat gaa gtg ate gtt ttg gaa ccg 
Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val He Val Leu Glu Pro 
90 95 100 



403 



tat tac gat gcg tat gcg gcg get att gcg ttg gcg ggg gcg acg egg 451 
Tyr Tyr Asp Ala Tyr Ala Ala Ala He Ala Leu Ala Gly Ala Thr Arg 
105 HO H5 

gtg gcg gtt cct ttg cag gag gtg gag aac teg tgg gat gtg gat gtc 499 
Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser Trp Asp Val Asp Val 
120 125 130 

gat aag ttg cat gcg gcg gtg act aag aag acg egg atg att ate gtt 547 
Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr Arg Met He He Val 
135 140 145 
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aat teg ccg cat aat ccg acg ggt 
Asn Ser Pro His Asn Pro Thr Gly 
150 155 

aag cag ttg gcg 
Lys Gin Leu Ala 



teg gtg ttt tct aag aag gcg ttg 595 
Ser Val Phe Ser Lys Lys Ala Leu 
160 165 

607 



<210> 474 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met Thr Gin Arg Ala Val Glu Ala Gly Ala lie Asn Leu Gly Gin Gly 
15 10 15 

Phe Pro Asp Glu Asp Gly Pro Arg Arg Met Leu Glu lie Ala Ser Glu 
20 25 30 

Gin lie Leu Gly Gly Asn Asn Gin Tyr Ser Ala Gly Arg Gly Asp Ala 
35 40 45 

Ser Leu Arg Ala Ala Val Ala Arg Asp His Leu Glu Arg Phe Asp Leu 
50 55 60 

Glu Tyr Asn Pro Asp Ser Glu Val Leu lie Thr Val Gly Ala Thr Glu 
65 70 75 80 

Ala lie Thr Ala Thr Val Leu Gly Leu Val Glu Pro Gly Asp Glu Val 
85 90 95 

lie Val Leu Glu Pro Tyr Tyr Asp Ala Tyr Ala Ala Ala lie Ala Leu 
100 105 HO 

Ala Gly Ala Thr Arg Val Ala Val Pro Leu Gin Glu Val Glu Asn Ser 
115 120 125 

Trp Asp Val Asp Val Asp Lys Leu His Ala Ala Val Thr Lys Lys Thr 
130 135 140 

Arg Met He He Val Asn Ser Pro His Asn Pro Thr Gly Ser Val Phe 
145 150 155 160 

Ser Lys Lys Ala Leu Lys Gin Leu Ala 
165 



<210> 475 
<211> 843 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXS00391 



<400> 475 



BGI-121CP 



-667- 



atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 

1 5 



caa cga gtt ggc etc gec ate gat cct teg ate get ttg gtg atg gec 
Gin Arg Val Gly Leu Ala lie Asp Pro Ser He Ala Leu Val Met Ala 
10 15 20 

act tct ggt tct aca ggt acc ccg aag ggc get cag etc act ccg ttg 
Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 
25 30 35 

aat ttg gtg agt tec gec gat get acg cat cag ttt tta ggt ggc gaa 
Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe Leu Gly Gly Glu 
40 45 50 

ggc cag tgg ttg ctt gee atg cca gca cac cae att gca ggc atg cag 
Gly Gin Trp Leu Leu Ala Met Pro Ala His His He Ala Gly Met Gin 



ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gee cga 
Phe Asp Val He Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 



135 140 145 



163 



211 



259 



307 



403 



60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 3 55 

Val Leu Leu Arg Ser Leu He Ala Gly Val Glu Pro Leu Ala He Asp 

70 75 80 85 

etc age aca ggt ttt cac att gac get ttc gca ggc gec gcg gca gaa 

Leu Ser Thr Gly Phe His lie Asp Ala Phe Ala Gly Ala Ala Ala GlU 

90 95 100 

ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 

Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 

105 HO H5 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gee ctg aaa ctt 
Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He Glu Ala Leu Lys Leu 

120 125 130 



499 



547 



595 



att tct gcg gag cag eta gac ate aac att gtc acc acc tac ggc tec 

He Ser Ala Glu Gin Leu Asp He Asn He Val Thr Thr Tyr Gly Ser 

150 155 160 165 

tea gag act tea ggt ggc tgc gtt tat gat ggc aag ccc att ccc ggc 643 

Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro He Pro Gly 

170 175 180 



gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 
Ala Lys Val Arg lie Ser Asp Glu Arg He Glu Leu Gly Gly Pro Met 
185 190 195 

att gcg cag ggc tac aga aat gca cct gaa cat ccg gat ttc gee aac 73 9 
He Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 
200 205 210 

gag ggt tgg ttt acc acc tct gat tea ggt gaa etc cac gac ggg att 7 87 
Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly He 

_ ^ ^ /-x o o c: 



215 220 225 
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ctc acc gtg act ggt cgc gtg gat acc cgt cat tgattccggt ggattgaagt 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 



<210> 476 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala He Asp Pro Ser He 
15 10 15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 
20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

He Ala Gly Met Gin Val Leu Leu Arg Ser Leu He Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala He Asp Leu Ser Thr Gly Phe His He Asp Ala Phe Ala 
85 90 95 

Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 
100 105 HO 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val He Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg He Ser Ala Glu Gin Leu Asp He Asn He Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 
165 170 175 

Lys Pro He Pro Gly Ala Lys Val Arg He Ser Asp Glu Arg He Glu 
180 185 190 

Leu Gly Gly Pro Met He Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 

Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 
210 215 220 

Leu His Asp Gly He Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 
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<210> 477 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS00393 



<400> 477 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 

Met Ser His Thr Glu 
1 5 



ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 



163 



10 



15 20 



ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val lie Ala Gly Ser Gly 
25 30 35 



gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 
Leu Val Val Ala Trp Ala Leu He He Gly Val Asn Tyr Ala Asn Asp 
55 60 65 



cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 



259 



307 



tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 35 5 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 



403 



gcg ttt att tct ttc ggt 
Ala Phe He Ser Phe Gly 
105 

ctg ttg age gcg tgg tgg 
Leu Leu Ser Ala Trp Trp 
120 

ggc gcg tgg ttc tac acc 
Gly Ala Trp Phe Tyr Thr 
135 

etc ggc gag att get gtg 
Leu Gly Glu He Ala Val 
150 155 

gga acg cag ttc acc caa 
Gly Thr Gin Phe Thr Gin 



ate gca ggt gtc gec ggc 
He Ala Gly Val Ala Gly 
110 

ctg ate etc ate ggc ate 
Leu He Leu He Gly He 
125 

ggc ggt aaa aat cct tat 
Gly Gly Lys Asn Pro Tyr 
140 145 

ttc ate ttc ttc ggc etc 
Phe He Phe Phe Gly Leu 
160 

acc ggt tec gtc age tgg 
Thr Gly Ser Val Ser Trp 



acc gcg ctg age 451 
Thr Ala Leu Ser 
115 

ctg tgt gtg ctg 499 

Leu Cys Val Leu 

130 

ggt tac cgc ggg 547 
Gly Tyr Arg Gly 



gtc gcg gtc atg 595 
Val Ala Val Met 
165 

gec ggt ttg gee 643 
Ala Gly Leu Ala 
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170 175 180 

gcc gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gec aac 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag ace gga aaa att ace etc 
Asn lie Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gcc tgg 
lie Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gcc gca 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 



691 



739 



787 



835 



883 



ggg ccg ate cgc aac aac gcc acc ggc aag gat etc ate ccc gtc ate 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Val He 
265 270 275 

ggc tea aca ggg cgc gcc atg gcg ttg tgg gcc gtg etc acg ggc ctg 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 



979 



gca tta gcg ttt age taaaacgett ttcgacgctc ccc 1017 
Ala Leu Ala Phe Ser 
295 



<210> 478 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 478 
Met Ser His Thr 
1 

He Gin Gly Ala 
20 

He Ala Gly Ser 
35 

Lys Ala Leu Leu 
50 

Asn Tyr Ala Asn 
65 

Arg Thr Gly Pro 



Lys Val Lys Ala 
100 



Glu Pro Gin Pro 
5 

Arg Pro Arg Thr 



Gly Val Ala Ala 
40 

Ala Leu Val Val 
55 

Asp Tyr Ser Asp 
70 

Leu Arg Leu Thr 
85 

Ala Ala Phe He 



Asn Ser Val Thr 
10 

Trp Ala Asn Ala 
25 

Phe His Asp Gly 



Ala Trp Ala Leu 
60 

Gly He Arg Gly 
75 

Gly Ser Gly Leu 
90 

Ser Phe Gly He 
105 



Leu Ser Asp Trp 
15 

Phe Ala Pro Val 
30 

Phe Val Trp Trp 
45 

He He Gly Val 



Thr Asp Glu Asp 
80 

Ala Glu Pro Lys 
95 

Ala Gly Val Ala 
110 
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Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys He Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
260 265 270 

Leu He Pro Val He Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala 
275 280 285 

Val Leu Thr Gly Leu Ala Leu Ala Phe Ser 
290 295 



<210> 479 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> FRXA00393 

<400> 479 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 6 0 

115 



163 



10 15 



atg 


tct 


cac 


acg 


gaa 


Met 


Ser 


His 


Thr 


Glu 


1 








5 


att 


caa 


ggc 


gca 


cgc 


He 


Gin 


Gly 


Ala 


Arg 








20 




att 


gcc 


ggt 


tea 


ggt 


He 


Ala 


Gly 


Ser 


Gly 



211 
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25 30 35 

gtc gcc get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gcc aat gat 
Leu Val Val Ala Trp Ala Leu He He Gly Val Asn Tyr Ala Asn Asp 
55 60 65 



70 



150 



155 160 165 



gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gcc tgg 
lie Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gcc gca 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 



259 



307 



tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 3 55 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 

75 80 85 



403 



451 



499 



cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gcc ggc acc gcg ctg age 
Ala Phe He Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 HO H5 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 



595 



643 



gga acg cag ttc acc caa acc ggt tec gtc age tgg gcc ggt ttg gcc 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gcc gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gcc aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 73 9 
Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 



787 



835 



883 



ggg ccg ate cgc aac aac gcc acc ggc aag gat etc ate ccg tea teg 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Ser Ser 
265 270 275 
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gct caa cag ggc gcg cca tgg cgt tgt ggg ccg tgc tea egg gec tgg 
Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagegtttag etaaaacget ttt 
His 



<210> 480 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 480 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
1 5 10 15 

He Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

He Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu He He Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe He Ser Phe Gly He Ala Gly Val Ala 
100 105 HO 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys He Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 
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Ala Phe Val Ala Trp Pro Ala Leu 
245 

Ala Leu Lys Ala Ala Gly Pro lie 
260 

Leu lie Pro Ser Ser Ala Gin Gin 
275 280 

Cys Ser Arg Ala Trp His 
290 



lie Ala lie lie Val Phe Pro Leu 
250 255 

Arg Asn Asn Ala Thr Gly Lys Asp 
265 270 

Gly Ala Pro Trp Arg Cys Gly Pro 
285 



<210> 481 
<211> 987 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> RXS00446 

<400> 481 

tgctacgaag ttatctagta atgaagttag tttttcccct ctcccggcag cagttgatgc 60 

ggtgacggag gctacttggg gggctaatcg gtacccggat atg ggt gcg gtt gag 115 

Met Gly Ala Val Glu 
1 5 

etc cgt gag get ctt gca gag cat tta gag gtt gag ttt gac cag gtc 163 
Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val Glu Phe Asp Gin Val 
10 15 20 

acg gta ggt tgc ggc teg tct gcg ctg tgt caa cag ctg gtt cag gca 211 
Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin Gin Leu Val Gin Ala 
25 30 35 

acg tgc get cag ggc gat gag gtc att ttt cca tgg cgc age ttt gag 259 
Thr Cys Ala Gin Gly Asp Glu Val He Phe Pro Trp Arg Ser Phe Glu 
40 45 50 



get tat cca att ttc gcg cag gtc gcg ggc gee act cct gtt gee att 
Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala Thr Pro Val Ala He 



55 60 65 



70 



ate act gat aag acc cgc etc att ttc ate tgc aac ccc aac aat cct 
He Thr Asp Lys Thr Arg Leu He Phe He Cys Asn Pro Asn Asn Pro 



90 95 100 



gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat ttt gag ttc 
Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr Phe Glu Phe 
120 125 130 



307 



ccg ctg act get gat cag aat cat gat ctt gat gcg atg gca gee gcg 3 55 
Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp Ala Met Ala Ala Ala 

75 80 85 



403 



teg ggc acc acc ate acc cag gcg cag ttt gat aat ttc atg gaa aag 451 
Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp Asn Phe Met Glu Lys 
105 HO H5 



499 
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aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate cac cgc cac 547 
Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He His Arg His 
135 140 145 

gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat ggc ctg gcg 595 
Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr Gly Leu Ala 
150 155 160 165 

ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate ate gca gcg 643 
Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He He Ala Ala 
170 175 180 

atg aat aag gtg get att cct ttc gcg gtg aat tea gca get cag gcg 691 
Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala Ala Gin Ala 
185 190 195 

gca gcg Ctt gcg agt ttg aat tct gcc gat gag ttg atg gaa egg gtg 73 9 

Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met Glu Arg Val 
200 205 210 

gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg ctt ggt get 7 87 
Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala Leu Gly Ala 
215 220 225 

gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag ggc gcc get 83 5 
Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu Gly Ala Ala 
230 235 240 245 

gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att cgc gcg ttc 883 
Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He Arg Ala Phe 
250 255 260 

ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa act gac aag 931 
Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu Thr Asp Lys 
265 270 275 

ctg ctg cgc gcg tgg gag gcc ate aat get ggg tagtctttgg cgttttgcgg 984 
Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
280 285 

tgc 987 



<210> 482 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 482 

Met Gly Ala Val Glu Leu Arg Glu Ala Leu Ala Glu His Leu Glu Val 
15 10 15 

Glu Phe Asp Gin Val Thr Val Gly Cys Gly Ser Ser Ala Leu Cys Gin 
20 25 30 

Gin Leu Val Gin Ala Thr Cys Ala Gin Gly Asp Glu Val He Phe Pro 
35 40 45 

Trp Arg Ser Phe Glu Ala Tyr Pro He Phe Ala Gin Val Ala Gly Ala 
50 55 60 
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Thr Pro Val Ala He Pro Leu Thr Ala Asp Gin Asn His Asp Leu Asp 
65 70 75 80 

Ala Met Ala Ala Ala He Thr Asp Lys Thr Arg Leu He Phe He Cys 
85 90 95 

Asn Pro Asn Asn Pro Ser Gly Thr Thr He Thr Gin Ala Gin Phe Asp 
100 105 HO 

Asn Phe Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu 
115 120 125 

Ala Tyr Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu 
130 135 140 

Glu He His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys 
145 150 155 160 

Ala Tyr Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala 
165 170 175 

Glu He He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn 
180 185 190 

Ser Ala Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu 
195 200 205 

Leu Met Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val 
210 215 220 

Ser Ala Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro 
225 230 235 240 

Gly Glu Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He 
245 250 255 

Val He Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala 
260 265 270 

Glu Glu Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
275 280 285 



<210> 483 
<211> 545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (522) 

<223> FRXA00446 

<400> 483 

atg gaa aag gtt cca aac gat gtc gtt gtt ggg ctg gat gag get tat 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 

15 10 15 
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ttt gag ttc aac cgc gcg gac gac acc cca gtt gcc act gag gaa ate 
Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 
20 25 30 

cac cgc cac gac aac gtg att ggt ttg cgc acg ttc tec aag gcg tat 
His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 

ggc ctg gcg ggc ttg cgt gtt ggt tac gcc ttc gga aac gca gag ate 
Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 

ate gca gcg atg aat aag gtg get att cct ttc gcg gtg aat tea gca 
He Ala Ala Met Asn Lys Val Ala He Pro Phe Ala Val Asn Ser Ala 
65 70 75 80 

get cag gcg gca gcg ctt gcg agt ttg aat tct gcc gat gag ttg atg 
Ala Gin Ala Ala Ala Leu Ala Ser Leu Asn Ser Ala Asp Glu Leu Met 
85 90 95 



96 



144 



192 



240 



288 



gaa egg gtg gag gaa acc gtc gaa aag cgt gat get gtg gtg tea gcg 33 6 
Glu Arg Val Glu Glu Thr Val Glu Lys Arg Asp Ala Val Val Ser Ala 
100 105 HO 

ctt ggt get gcg ccg acg cag gcc aat ttc gtc tgg ctg ccg ggc gag 3 84 
Leu Gly Ala Ala Pro Thr Gin Ala Asn Phe Val Trp Leu Pro Gly Glu 
115 120 125 

ggc gcc get gag ttg gcg get aaa ttg gcc gag cac ggc ate gtg att 432 
Gly Ala Ala Glu Leu Ala Ala Lys Leu Ala Glu His Gly He Val He 
130 135 140 

cgc gcg ttc ccc gag ggt gcg cgc att teg gtg acc aac gcc gag gaa 
Arg Ala Phe Pro Glu Gly Ala Arg He Ser Val Thr Asn Ala Glu Glu 
145 150 155 160 

act gac aag ctg ctg cgc gcg tgg gag gcc ate aat get ggg 
Thr Asp Lys Leu Leu Arg Ala Trp Glu Ala He Asn Ala Gly 
165 170 

tagtctttgg cgttttgcgg tgc 545 



480 



522 



<210> 484 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 484 

Met Glu Lys Val Pro Asn Asp Val Val Val Gly Leu Asp Glu Ala Tyr 
15 10 15 

Phe Glu Phe Asn Arg Ala Asp Asp Thr Pro Val Ala Thr Glu Glu He 
20 25 30 

His Arg His Asp Asn Val He Gly Leu Arg Thr Phe Ser Lys Ala Tyr 
35 40 45 



Gly Leu Ala Gly Leu Arg Val Gly Tyr Ala Phe Gly Asn Ala Glu He 
50 55 60 
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Ile Ala Ala Met 
65 

Ala Gin Ala Ala 



Glu Arg Val Glu 
100 

Leu Gly Ala Ala 
115 

Gly Ala Ala Glu 
130 

Arg Ala Phe Pro 
145 

Thr Asp Lys Leu 



Asn Lys Val Ala 
70 

Ala Leu Ala Ser 
85 

Glu Thr Val Glu 



Pro Thr Gin Ala 
120 

Leu Ala Ala Lys 
135 

Glu Gly Ala Arg 
150 

Leu Arg Ala Trp 
165 



lie Pro Phe Ala 
75 

Leu Asn Ser Ala 
90 

Lys Arg Asp Ala 
105 

Asn Phe Val Trp 



Leu Ala Glu His 
140 

lie Ser Val Thr 
155 

Glu Ala He Asn 
170 



Val Asn Ser Ala 
80 

Asp Glu Leu Met 
95 

Val Val Ser Ala 
110 

Leu Pro Gly Glu 
125 

Gly He Val He 



Asn Ala Glu Glu 
160 

Ala Gly 



<210> 485 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1207) 

<223> RXS00618 



<400> 485 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg 
gaagccaagc actagaagca atgttcagcc gtttcgcgtc 



cagataggct tgtctcttat 60 



atg cag atg ttg gac 
Met Gin Met Leu Asp 
1 5 



115 



cga gtc cac cgt cgc agg cgc gaa ggc aaa gac 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
10 15 



acc tta atg ttc tgc 
Thr Leu Met Phe Cys 
20 



163 



get ggc cag ccg tea act ggt gcg cca gaa gca 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
25 30 



gtc ate gaa gaa gca 
Val He Glu Glu Ala 
35 



211 



gag ate get ctt cgc teg ggt cct ttg gga tac 
Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
40 45 



acc gag gtg att ggt 
Thr Glu Val He Gly 
50 



259 



gat cgt gag ttc cgt gaa cgc ate gec gat tgg 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
55 60 



cac tct get act tat 
His Ser Ala Thr Tyr 
65 



307 



gac gta gac acc aac cct gac aat gtt att gtc 
Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
70 75 80 



acc acc ggt tct tea 
Thr Thr Gly Ser Ser 
85 



355 



ggt gga ttc gtg gca teg ttt ate gec acc ttg gat cac ggg gat tat 



403 
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Gly Gly Phe Val Ala Ser Phe lie Ala Thr Leu Asp His Gly Asp Tyr 
90 95 100 

gtg gca atg cct acc ccg ggg tac ccg gca tat cgc aat att ctg gaa 451 
Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr Arg Asn He Leu Glu 
105 HO H5 



tct ttg ggg gcg aag gtt ctg aac ctg cgc tgt act gca gag act cgt 499 
Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys Thr Ala Glu Thr Arg 
120 125 130 

ttc cag cca acc get caa atg ttg gag gaa ctg cca cac aag ccg aag 
Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu Pro His Lys Pro Lys 
135 140 145 

get gtt att gtc acc age cca gga aac cca acg ggc acc ate att gat 
Ala Val He Val Thr Ser Pro Gly Asn Pro Thr Gly Thr He He Asp 
150 155 160 165 

ccg gaa gag eta gag cgc ate gee aag tgg tgc gat gac aat gat get 
Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys Asp Asp Asn Asp Ala 
170 175 180 

gtt ctt ate tct gat gag gac tac cac ggc atg age ttt ggt cgt ccg 
Val Leu He Ser Asp Glu Asp Tyr His Gly Met Ser Phe Gly Arg Pro 
185 190 195 

ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt acc 
Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala He Val Val Gly Thr 
200 205 210 

ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate ate 787 
Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp He He 
215 220 225 



gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct ctt 

Val Pro Asp Glu Leu Val Thr Pro He Glu Asn Leu Gin Ala Ser Leu 

230 235 240 245 

tec ttg tgt get cct gec ate ggg cag get gcg gga cgc gca gee ttc 

Ser Leu Cys Ala Pro Ala He Gly Gin Ala Ala Gly Arg Ala Ala Phe 

250 255 260 



547 



595 



643 



691 



739 



835 



883 



act ttg gag get ggg gec gaa ctt gat gee cac gtt gaa gcg tat cgc 931 
Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr Arg 
265 270 275 

gag gee egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt ggc 979 
Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu He Gly Leu Gly 
280 285 290 

act ttc gee gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt tct 1027 
Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val Ser 
295 300 305 

gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat gaa 1075 
Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp Glu 
310 315 320 325 

gcg ggc gtg gee gtc gcg ccg ggt gtt gat ttt gat cct gag gaa ggc 1123 
Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu Gly 
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330 335 340 

cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc att 
His Lys Trp He Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr He 
345 350 355 



taggttagtt teg 



1171 



gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 1217 
Glu Gly Val Arg Lys He Gly Glu Phe He Lys Lys 
360 365 



1230 



<210> 486 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 486 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val He Glu Glu Ala Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val He Gly Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val He Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe He Ala Thr Leu 
85 90 95 

Asp His Gly Asp Tyr Val Ala Met Pro Thr Pro Gly Tyr Pro Ala Tyr 
100 105 HO 

Arg Asn He Leu Glu Ser Leu Gly Ala Lys Val Leu Asn Leu Arg Cys 
115 120 125 

Thr Ala Glu Thr Arg Phe Gin Pro Thr Ala Gin Met Leu Glu Glu Leu 
130 135 140 

Pro His Lys Pro Lys Ala Val He Val Thr Ser Pro Gly Asn Pro Thr 
145 150 155 160 

Gly Thr He He Asp Pro Glu Glu Leu Glu Arg He Ala Lys Trp Cys 
165 170 175 

Asp Asp Asn Asp Ala Val Leu He Ser Asp Glu Asp Tyr His Gly Met 
180 185 190 

Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala 
195 200 205 

He Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg 
210 215 220 
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Val Gly Trp lie lie Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn 
225 230 235 240 

Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala 
245 250 255 

Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His 
260 265 270 

Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro 
275 280 285 

Glu lie Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu 
290 295 300 

Trp Val Asp Val Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu 
305 310 315 320 

Arg Leu Leu Asp Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe 
325 330 335 

Asp Pro Glu Glu Gly His Lys Trp lie Arg Leu Ser Leu Cys Ala Ser 
340 345 350 

Lys Glu Asp Thr He Glu Gly Val Arg Lys He Gly Glu Phe He Lys 
355 360 365 

Lys 



<210> 487 
<211> 657 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> FRXA00618 

<400> 487 

cccaacgggc accatcattg atccggaaga gctagagcgc atcgccaagt ggtgcgatga 60 

caatgatgct gttcttatct ctgatgagga ctaccacggc atg age ttt ggt cgt 115 

Met Ser Phe Gly Arg 
1 5 

ccg ctg gca act gcg cat cag ttt tec aag aac gec ate gtg gtg ggt 163 
Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn Ala He Val Val Gly 
10 15 20 

acc ttg tec aag tac ttc tec atg acg ggt tgg cgc gtg ggt tgg ate 211 
Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp Arg Val Gly Trp He 
25 30 35 

ate gtt cca gat gag ctg gtc aca ccg att gaa aac ctg cag get tct 259 
He Val Pro Asp Glu Leu Val Thr Pro lie Glu Asn Leu Gin Ala Ser 
40 45 50 



ctt tec ttg tgt get cct gee ate ggg cag get gcg gga cgc gca gec 



307 
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Leu Ser Leu Cys Ala Pro Ala lie Gly Gin Ala Ala Gly Arg Ala Ala 

55 60 65 

ttc act ttg gag get ggg gec gaa ctt gat gec cac gtt gaa gcg tat 3 55 

Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala His Val Glu Ala Tyr 

70 75 80 85 

cgc gag gec egg gag gtg ttc gtc gat aag etc cct gaa ate ggg ctt 403 

Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu Pro Glu He Gly Leu 

90 95 100 

ggc act ttc gec gac ccg gat ggc ggc ctg tat ttg tgg gtc gat gtt 451 

Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr Leu Trp Val Asp Val 

105 110 115 

tct gca tac acc gat gat tea gag gaa tgg gca ttg cgt ttg etc gat 499 

Ser Ala Tyr Thr Asp Asp Ser Glu Glu Trp Ala Leu Arg Leu Leu Asp 

120 125 130 

gaa gcg ggc gtg gec gtc gcg ccg ggt gtt gat ttt gat cct gag gaa 547 

Glu Ala Gly Val Ala Val Ala Pro Gly Val Asp Phe Asp Pro Glu Glu 

135 140 145 

ggc cac aag tgg att cgt ttg age ctg tgc gcg tea aag gaa gac acc 59 5 

Gly His Lys Trp He Arg Leu Ser Leu Cys Ala Ser Lys Glu Asp Thr 

150 155 160 165 

att gaa ggt gtg cgc aaa ate gga gaa ttc ate aaa aaa tagcagegae 644 

He Glu Gly Val Arg Lys He Gly Glu Phe He Lys Lys 
170 175 

taggttagtt teg 65 7 



<210> 488 
<211> 178 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 488 

Met Ser Phe Gly Arg Pro Leu Ala Thr Ala His Gin Phe Ser Lys Asn 
15 10 15 

Ala He Val Val Gly Thr Leu Ser Lys Tyr Phe Ser Met Thr Gly Trp 
20 25 30 

Arg Val Gly Trp He He Val Pro Asp Glu Leu Val Thr Pro He Glu 
35 40 45 

Asn Leu Gin Ala Ser Leu Ser Leu Cys Ala Pro Ala He Gly Gin Ala 
50 55 60 

Ala Gly Arg Ala Ala Phe Thr Leu Glu Ala Gly Ala Glu Leu Asp Ala 
65 70 75 80 

His Val Glu Ala Tyr Arg Glu Ala Arg Glu Val Phe Val Asp Lys Leu 
85 90 95 



Pro Glu He Gly Leu Gly Thr Phe Ala Asp Pro Asp Gly Gly Leu Tyr 
100 105 110 
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Leu Trp Val Asp Val Ser Ala Tyr 
115 120 

Leu Arg Leu Leu Asp Glu Ala Gly 
130 135 

Phe Asp Pro Glu Glu Gly His Lys 
145 150 

Ser Lys Glu Asp Thr lie Glu Gly 
165 



Thr Asp Asp Ser Glu Glu Trp Ala 
125 

Val Ala Val Ala Pro Gly Val Asp 
140 

Trp lie Arg Leu Ser Leu Cys Ala 
155 160 

Val Arg Lys lie Gly Glu Phe lie 
170 175 



Lys Lys 



<210> 489 
<211> 385 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> FRXA00627 

<400> 489 

gctgcattag agggtcgtat ctcgatctaa aagcagtacg cagataggct tgtctcttat 60 



gaagccaagc actagaagca atgttcagcc gtttcgcgtc atg cag atg ttg gac 

Met Gin Met Leu Asp 
1 5 



ggt gga ttc gtg gca teg ttt ate gee acc 
Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
90 95 



115 



cga gtc cac cgt cgc agg cgc gaa ggc aaa gac acc tta atg ttc tgc 163 
Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp Thr Leu Met Phe Cys 
10 15 20 

get ggc cag ccg tea act ggt gcg cca gaa gca gtc ate gaa gaa gca 211 
Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala Val lie Glu Glu Ala 
25 30 35 

gag ate get ctt cgc teg ggt cct ttg gga tac acc gag gtg att ggt 2 59 
Glu He Ala Leu Arg Ser Gly Pro Leu Gly Tyr Thr Glu Val He Gly 
40 45 50 

gat cgt gag ttc cgt gaa cgc ate gee gat tgg cac tct get act tat 3 07 
Asp Arg Glu Phe Arg Glu Arg He Ala Asp Trp His Ser Ala Thr Tyr 
55 60 65 

gac gta gac acc aac cct gac aat gtt att gtc acc acc ggt tct tea 3 55 
Asp Val Asp Thr Asn Pro Asp Asn Val He Val Thr Thr Gly Ser Ser 
70 75 80 85 



385 



<210> 490 
<211> 95 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 490 

Met Gin Met Leu Asp Arg Val His Arg Arg Arg Arg Glu Gly Lys Asp 
15 10 15 

Thr Leu Met Phe Cys Ala Gly Gin Pro Ser Thr Gly Ala Pro Glu Ala 
20 25 30 

Val lie Glu Glu Ala Glu lie Ala Leu Arg Ser Gly Pro Leu Gly Tyr 
35 40 45 

Thr Glu Val lie Gly Asp Arg Glu Phe Arg Glu Arg lie Ala Asp Trp 
50 55 60 

His Ser Ala Thr Tyr Asp Val Asp Thr Asn Pro Asp Asn Val lie Val 
65 70 75 80 

Thr Thr Gly Ser Ser Gly Gly Phe Val Ala Ser Phe lie Ala Thr 
85 90 95 



<210> 491 
<211> 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXS01105 

<400> 491 

ttgtcatcaa ctttgccaac gccgaagatc ttccagcgca cggcgaagca atccgtgcac 60 



gctttgaaaa cctcccca.cc accgacgagg cctaagaaaa atg acc aaa att act 

Met Thr Lys lie Thr 
1 5 



115 



ttg age gat ttg cca ttg cgt gaa gaa ctg cgc ggt gag cac get tac 
Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg Gly Glu His Ala Tyr 
10 15 20 



163 



ggc gca ccc cag etc aac gtt gat att cgc etc aac acc aac gaa aac 
Gly Ala Pro Gin Leu Asn Val Asp lie Arg Leu Asn Thr Asn Glu Asn 
25 30 35 



211 



cct tac cca ccg tea gag gca ttg gtc get gac ttg gtt gec acc gtg 
Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp Leu Val Ala Thr Val 
40 45 50 



259 



gat aag ate gee acc gag ctg aac cgc tac cca gag cgc gat get gtg 
Asp Lys lie Ala Thr Glu Leu Asn Arg Tyr Pro Glu Arg Asp Ala Val 
55 60 65 



307 



gaa ctg cgt gat gag ttg get gcg tac ate acc aag caa acc ggc gtg 
Glu Leu Arg Asp Glu Leu Ala Ala Tyr lie Thr Lys Gin Thr Gly Val 
70 75 80 85 



355 



get gtc acc agg gat aac ctg tgg get gee aat ggt tec aat gaa att 
Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn Gly Ser Asn Glu lie 



403 
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90 95 100 

ctg cag cag ctg ctg cag get ttt ggt gga cct gga cgc acc gcg ttg 451 
Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro Gly Arg Thr Ala Leu 
105 110 115 

gga ttc caa ccc age tat tec atg cac cca att ttg get aaa ggc acc 499 
Gly Phe Gin Pro Ser Tyr Ser Met His Pro lie Leu Ala Lys Gly Thr 
120 125 130 

cac act gaa ttc att gcg gtg tec cga ggt get gat ttc cgc ate gat 547 
His Thr Glu Phe lie Ala Val Ser Arg Gly Ala Asp Phe Arg lie Asp 
135 140 145 

atg gat gtg gcg ctg gaa gaa att cgt gca aag cag cct gac att gtt 595 
Met Asp Val Ala Leu Glu Glu lie Arg Ala Lys Gin Pro Asp lie Val 
150 155 160 165 

ttt gtc acc acc ccg aac aac ccg acc ggt gat gtg acc teg ctg gac 643 
Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp Val Thr Ser Leu Asp 
170 175 180 

gat gtt gag cgc ate ate aac gtt gee cca ggc ate gtg ate gtg gat 6 91 
Asp Val Glu Arg lie lie Asn Val Ala Pro Gly He Val He Val Asp 
185 190 195 

gaa get tat gcg gaa ttc tec cca tea cct tea gca acc act ctt ctg 739 
Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser Ala Thr Thr Leu Leu 
200 205 210 

gag aag tac cca acc aag ctg gtg gtg tec cgc acc atg agt aag get 787 
Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg Thr Met Ser Lys Ala 
215 220 225 

ttt gat ttc gca ggt gga cgc etc ggc tac ttc gtg gee aac cca gcg 83 5 
Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe Val Ala Asn Pro Ala 
230 235 240 245 

ttt ate gac gee gtg atg eta gtc cgc ctt ccg tat cat ctt tea gcg 883 
Phe He Asp Ala Val Met Leu Val Arg Leu Pro Tyr His Leu Ser Ala 
250 255 260 

ctg age caa gca gee gca ate gta gcg ctg cgt cac tec get gac acg 931 
Leu Ser Gin Ala Ala Ala He Val Ala Leu Arg His Ser Ala Asp Thr 
265 270 275 

ctg gga acc gtc gaa aag etc tct gta gag cgt gtt cgc gtg gca gca 979 
Leu Gly Thr Val Glu Lys Leu Ser Val Glu Arg Val Arg Val Ala Ala 
280 285 290 

cgc ttg gag gaa ctg ggc tac get gtg gtt cca agt gag tec aac ttt 1027 
Arg Leu Glu Glu Leu Gly Tyr Ala Val Val Pro Ser Glu Ser Asn Phe 
295 300 305 

gtg ttc ttt gga gat ttc tec gat cag cac gcg gca tgg cag gca ttt 1075 
Val Phe Phe Gly Asp Phe Ser Asp Gin His Ala Ala Trp Gin Ala Phe 
310 315 320 325 

ttg gat agg gga gtg etc ate cgc gat gtg gga ate get ggg cac ttg 1123 
Leu Asp Arg Gly Val Leu He Arg Asp Val Gly He Ala Gly His Leu 
330 335 340 
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cgc act acc att ggt gtg cct gag gaa aat gat gcg ttt ttg gac gca 1171 
Arg Thr Thr lie Gly Val Pro Glu Glu Asn Asp Ala Phe Leu Asp Ala 
345 350 355 

get gca gag ate ate aag ctg aac ctg taagagagaa gaatttttca 1218 
Ala Ala Glu lie lie Lys Leu Asn Leu 
360 365 



tga 



1221 



<210> 492 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 492 

Met Thr Lys He Thr Leu Ser Asp Leu Pro Leu Arg Glu Glu Leu Arg 
15 10 15 

Gly Glu His Ala Tyr Gly Ala Pro Gin Leu Asn Val Asp He Arg Leu 
20 25 30 

Asn Thr Asn Glu Asn Pro Tyr Pro Pro Ser Glu Ala Leu Val Ala Asp 
35 40 45 

Leu Val Ala Thr Val Asp Lys He Ala Thr Glu Leu Asn Arg Tyr Pro 
50 55 60 

Glu Arg Asp Ala Val Glu Leu Arg Asp Glu Leu Ala Ala Tyr He Thr 
65 70 75 80 

Lys Gin Thr Gly Val Ala Val Thr Arg Asp Asn Leu Trp Ala Ala Asn 
85 90 95 

Gly Ser Asn Glu He Leu Gin Gin Leu Leu Gin Ala Phe Gly Gly Pro 
100 105 HO 

Gly Arg Thr Ala Leu Gly Phe Gin Pro Ser Tyr Ser Met His Pro He 
115 120 125 

Leu Ala Lys Gly Thr His Thr Glu Phe He Ala Val Ser Arg Gly Ala 
130 135 140 

Asp Phe Arg He Asp Met Asp Val Ala Leu Glu Glu He Arg Ala Lys 
145 150 155 160 

Gin Pro Asp lie Val Phe Val Thr Thr Pro Asn Asn Pro Thr Gly Asp 
165 170 175 

Val Thr Ser Leu Asp Asp Val Glu Arg He He Asn Val Ala Pro Gly 
180 185 190 

He Val He Val Asp Glu Ala Tyr Ala Glu Phe Ser Pro Ser Pro Ser 
195 200 205 

Ala Thr Thr Leu Leu Glu Lys Tyr Pro Thr Lys Leu Val Val Ser Arg 
210 215 220 

Thr Met Ser Lys Ala Phe Asp Phe Ala Gly Gly Arg Leu Gly Tyr Phe 
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225 

Val Ala Asn Pro 



Tyr His Leu Ser 
260 

His Ser Ala Asp 
275 

Val Arg Val Ala 
290 

Ser Glu Ser Asn 
305 

Ala Trp Gin Ala 



lie Ala Gly His 
340 

Ala Phe Leu Asp 
355 



230 

Ala Phe lie Asp 
245 

Ala Leu Ser Gin 



Thr Leu Gly Thr 
280 

Ala Arg Leu Glu 
295 

Phe Val Phe Phe 
310 

Phe Leu Asp Arg 
325 

Leu Arg Thr Thr 



Ala Ala Ala Glu 
360 



235 

Ala Val Met Leu 
250 

Ala Ala Ala lie 
265 

Val Glu Lys Leu 



Glu Leu Gly Tyr 
300 

Gly Asp Phe Ser 
315 

Gly Val Leu lie 
330 

lie Gly Val Pro 
345 

lie lie Lys Leu 



240 

Val Arg Leu Pro 
255 

Val Ala Leu Arg 
270 

Ser Val Glu Arg 
285 

Ala Val Val Pro 



Asp Gin His Ala 
320 

Arg Asp Val Gly 
335 

Glu Glu Asn Asp 
350 

Asn Leu 
365 



<210> 493 
<211> 1752 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1729) 

<223> RXS02315 



<400> 493 

cgtttggaaa cgcttgctgc cagcaaagat aggcgtgatt 
gaatcgtatc cgtacctgga gacgatctag actgttgtgc 



ggtggtttga gcgcgtgcgt 60 



atg tec age acg cca 
Met Ser Ser Thr Pro 
1 5 



115 



get caa gat ctt gee cgc gec gtt att gat tec 
Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
10 15 



etc gca cca cac gtc 
Leu Ala Pro His Val 
20 



163 



act gac gtg gtg tta tgc cca gga tec agg aac 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
25 30 

gag ttg ctg gcg egg cag gat ctg cgt gtc cat 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
40 45 

cgc age gee tea ttt ttg gcg ctg tec eta gcg 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
55 60 



tea ccg ttg teg ctt 211 
Ser Pro Leu Ser Leu 
35 

gtg cgt ate gac gag 2 59 
Val Arg lie Asp Glu 
50 

cgt ace cag gee egg 3 07 
Arg Thr Gin Ala Arg 
65 



ccg gtg get gtg gtg atg acc tec ggc acg get gta get aac tgc ctg 3 55 
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Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 
70 75 80 85 

cct get gtt get gaa get gcg cat gec cat ate ccg ttg att gtg etc 403 
Pro Ala Val Ala Glu Ala Ala His Ala His lie Pro Leu lie Val Leu 
90 95 100 

tct get gac cgt cct gca cat ttg gtg gga acg ggg gcg age caa acg 451 
Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 
105 110 115 

att aac cag acc ggt att ttt ggt gat ctt gca ccg acg gtc ggt ate 499 
lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala Pro Thr Val Gly lie 
120 125 130 

act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 547 
Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 
135 140 145 

get tec cag att ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 
Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala Leu Asp Val Pro Leu 
150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 
Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 
170 175 180 

tgg acg cat cgc tgg ate aac cac ggt gag gtg acc gtg gac ctg ggg 691 
Trp Thr His Arg Trp lie Asn His Gly Glu Val Thr Val Asp Leu Gly 
185 190 195 

gag cac acc etc gtg att gec ggt gat gaa gca tgg gaa gtg gaa ggg 73 9 
Glu His Thr Leu Val lie Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 
200 205 210 

ctg gaa gat gtg ccc acc ate get gaa cct act gca cca aag cct tat 787 
Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr Ala Pro Lys Pro Tyr 
215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 83 5 
Asn Pro Val His Pro Leu Ala Ala Glu lie Leu Leu Lys Glu Gin Val 
230 235 240 245 

tee gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 883 
Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val lie Val 
250 255 260 

gtg gga cac ccc acg ctg cac cgc gga gtg ttg aag ttg atg tea gat 931 
Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 
265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc acc gat ate ate act gat 97 9 
Pro Gly lie Lys Leu Thr Val Leu Ser Arg Thr Asp He He Thr Asp 
280 285 290 

ccc ggc cgc cat gee gat cag gtg ggc age aca gtg aaa gtc acc ggc 1027 
Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 
295 300 305 



acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 
Thr Gin Glu Lys Gin Trp Leu Lys He Cys Ser Ala Ala Ser Glu Leu 



1075 
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310 315 320 325 

gcg gcc gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 1123 
Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 
330 335 . 340 



1171 



1219 



acc ggc etc cat gtt gcc gca gcc gtg gcg gat acc tta ggc acc ggc 
Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 
345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 
Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser He Arg Asp Leu Ser Leu 
360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 12 67 
Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 
375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 1315 
Ala Gly He Asp Gly Ser Val Ala Gin Ala He Gly Thr Ser Leu Ala 
390 395 400 405 

gtg cag tec cgc cac ccc gat gaa ate cgc gcg cca cgc act gtg gcc 13 63 
Val Gin Ser Arg His Pro Asp Glu He Arg Ala Pro Arg Thr Val Ala 
410 415 420 

ctt ctg ggc gat ctg teg ttc ctt cac gat att ggc gga ctg etc ate 1411 
Leu Leu Gly Asp Leu Ser Phe Leu His Asp He Gly Gly Leu Leu He 
425 430 435 

ggc cet gat gaa cca cgc cca gaa aac etc acc ate gtg gtc tec aac 1459 
Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr He Val Val Ser Asn 
440 445 450 

gac aac ggt ggc gga ate ttc gaa etc eta gaa acc ggc gca gat ggt 1507 
Asp Asn Gly Gly Gly He Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 
455 460 465 

etc cgc ccc aac ttc gag cgt get ttc ggt acc cca cac gac gcg tec 1555 
Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 
470 475 480 485 

ate gcg gat etc tgc gca ggc tac ggc att gaa cac caa gtg gta gac 
He Ala Asp Leu Cys Ala Gly Tyr Gly He Glu His Gin Val Val Asp 
490 495 500 



1603 



1699 



aac etc caa gac etc ate ate gcg eta gtt gat acc acc gaa gta tec 1651 
Asn Leu Gin Asp Leu He He Ala Leu Val Asp Thr Thr Glu Val Ser 
505 510 515 

gga ttc acc att att gaa get teg acc gtc cga gat acc cgc cgt gca 
Gly Phe Thr He He Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 
520 525 530 

caa cag caa get etc atg gac acg gtg cac taaatggagt ggtaccaagt 1749 
Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 



gcg 



1752 
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<210> 494 
<211> 543 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 494 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
1 5 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg He Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His He 
85 90 95 

Pro Leu He Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 
100 105 HO 

Gly Ala Ser Gin Thr He Asn Gin Thr Gly He Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly He Thr Glu Leu Asp Gin Val Ala Gin He Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin He Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 
165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp He Asn His Gly Glu Val 
180 185 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val He Ala Gly Asp Glu Ala 
195 200 205 

Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr He Ala Glu Pro Thr 
210 215 220 

Ala Pro Lys Pro Tyr Asn Pro Val His Pro Leu Ala Ala Glu He Leu 
225 230 235 240 

Leu Lys Glu Gin Val Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro 
245 250 255 

Asp His Val He Val Val Gly His Pro Thr Leu His Arg Gly Val Leu 
260 265 270 

Lys Leu Met Ser Asp Pro Gly He Lys Leu Thr Val Leu Ser Arg Thr 
275 280 285 



Asp He He Thr Asp Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr 
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290 295 300 

Val Lys Val Thr Gly Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser 
305 310 315 320 

Ala Ala Ser Glu Leu Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn 
325 330 335 

Gin Glu Phe Gly Phe Thr Gly Leu His Val Ala Ala Ala Val Ala Asp 
340 345 350 

Thr Leu Gly Thr Gly Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser He 
355 360 365 

Arg Asp Leu Ser Leu Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe 
370 375 380 

Ser Pro Arg Gly Val Ala Gly He Asp Gly Ser Val Ala Gin Ala He 
385 390 395 400 

Gly Thr Ser Leu Ala Val Gin Ser Arg His Pro Asp Glu He Arg Ala 
405 410 415 

Pro Arg Thr Val Ala Leu Leu Gly Asp Leu Ser Phe Leu His Asp He 
420 425 430 

Gly Gly Leu Leu He Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr 
435 440 445 

He Val Val Ser Asn Asp Asn Gly Gly Gly He Phe Glu Leu Leu Glu 
450 455 460 

Thr Gly Ala Asp Gly Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr 
465 470 475 480 

Pro His Asp Ala Ser He Ala Asp Leu Cys Ala Gly Tyr Gly He Glu 
485 490 495 

His Gin Val Val Asp Asn Leu Gin Asp Leu He He Ala Leu Val Asp 
500 505 510 

Thr Thr Glu Val Ser Gly Phe Thr He He Glu Ala Ser Thr Val Arg 
515 520 525 

Asp Thr Arg Arg Ala Gin Gin Gin Ala Leu Met Asp Thr Val His 
530 535 540 



<210> 495 
<211> 1434 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXS02550 

<400> 495 

gatcttaggc agccgtggga ttacaccctt ttagagctag aacagtaaaa attcacccaa 



BGI-121CP 



-692- 



att atg cgt gac atg ate gec aac ctt cca act tec caa ggg tat tec 
lie Met Arg Asp Met lie Ala Asn Leu Pro Thr Ser Gin Gly Tyr Ser 
90 95 100 



163 



tagctttcaa ctacgcacac aaagtggcaa cattgagegg gtg act aca gac aag 115 

Val Thr Thr Asp Lys 
1 5 

cgc aaa acc tct aag acc acc gac acc gec aac aag get gtg ggc gcg 
Ara Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn Lys Ala Val Gly Ala 
10 15 20 

gat cag gca gcg cgt ccc act egg cga aca act cgc cgc ate ttc gat 211 
Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr Arg Arg lie Phe Asp 
25 30 35 

cag teg gag aag atg aag gac gtg ctg tac gag ate cgt ggc ccg gtg 259 
Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu lie Arg Gly Pro Val 
40 45 50 

gec gcg gag gcg gaa cgc atg gag ctt gat ggg cat aac ate tta aag 3 07 
Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly His Asn He Leu Lys 
55 60 65 

etc aac acg gga aat cca gec gtg ttc gga ttc gat gee ccc gac gtg 3 55 
Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe Asp Ala Pro Asp Val 
70 75 80 85 



403 



acc tec aaa ggc att att ccg gec egg cga gca gtg gtc acc cgc tac 451 
Thr Ser Lys Gly He He Pro Ala Arg Arg Ala Val Val Thr Arg Tyr 
105 HO H5 

gaa gtt gtg ccc gga ttc ccc cac ttc gat gtt gat gat gtg ttc tta 499 
Glu Val Val Pro Gly Phe Pro His Phe Asp Val Asp Asp Val Phe Leu 
120 125 130 

ggc aac ggt gtc tea gaa eta ate acc atg acc acc caa gca etc etc 
Gly Asn Gly Val Ser Glu Leu He Thr Met Thr Thr Gin Ala Leu Leu 
135 140 145 

aac gac ggc gat gaa gtt ctt ate ccc gca ccg gac tac cca ctg tgg 5 95 
Asn Asp Gly Asp Glu Val Leu He Pro Ala Pro Asp Tyr Pro Leu Trp 
150 155 160 165 



547 



act gec gca acc tec ctg get ggt ggt aag cct gtg cac tac etc tgt 643 
Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro Val His Tyr Leu Cys 
170 175 180 

gat gag gaa gat gac tgg aac cca tec ate gaa gac ate aag tec aaa 
Asp Glu Glu Asp Asp Trp Asn Pro Ser He Glu Asp He Lys Ser Lys 
185 190 195 

ate tea gag aaa acc aaa get att gtg gtg ate aac ccc aac aac ccc 
He Ser Glu Lys Thr Lys Ala He Val Val He Asn Pro Asn Asn Pro 
200 205 210 

acg gga get gtc tac ccg cgc egg gtg ttg gaa caa ate gtc gag att 7 87 
Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu Gin He Val Glu He 

215 220 225 

gca cgc gag cat gac ctg ctg att ttg gec gat gaa ate tac gac cgc 83 5 



691 



739 
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Ala Arg Glu His Asp Leu Leu He Leu Ala Asp Glu He Tyr Asp Arg 
230 235 240 245 

att etc tac gat gat gec gag cac ate age ctg gca ace ctt gca cca 
He Leu Tyr Asp Asp Ala Glu His He Ser Leu Ala Thr Leu Ala Pro 
250 255 260 



883 



gat etc ctt tgc ate aca tac aac ggt eta tec aag gca tac cgc gtc 931 
Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser Lys Ala Tyr Arg Val 
265 270 275 



gca gga tac cga get ggc tgg atg gta ttg act gga cca aag caa tac 979 
Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr Gly Pro Lys Gin Tyr 
280 285 290 

gca cgt gga ttt att gag ggc etc gaa etc etc gca ggc act cga etc 1027 
Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu Ala Gly Thr Arg Leu 
295 300 305 

tgc cca aat gtc cca get cag cac get att cag gta get ctg ggt gga 107 5 
Cys Pro Asn Val Pro Ala Gin His Ala He Gin Val Ala Leu Gly Gly 
310 315 320 325 

cgc cag tec ate tac gac etc act ggc gaa cac ggc cga etc ctg gaa 1123 
Arg Gin Ser He Tyr Asp Leu Thr Gly Glu His Gly Arg Leu Leu Glu 
330 335 340 

cag cgc aac atg gca tgg acg aaa etc aac gaa ate cca ggt gtc age 1171 
Gin Arg Asn Met Ala Trp Thr Lys Leu Asn Glu He Pro Gly Val Ser 
345 350 355 

tgt gtg aaa cca atg gga get eta tac gcg ttc ccc aag etc gac ccc 1219 
Cys Val Lys Pro Met Gly Ala Leu Tyr Ala Phe Pro Lys Leu Asp Pro 
360 365 370 

aac gtg tac gaa ate cac gac gac ace caa etc atg ctg gat ctt etc 12 67 
Asn Val Tyr Glu He His Asp Asp Thr Gin Leu Met Leu Asp Leu Leu 
375 380 385 

cgt gec gag aaa ate etc atg gtt cag ggc act ggc ttc aac tgg cca 1315 
Arg Ala Glu Lys He Leu Met Val Gin Gly Thr Gly Phe Asn Trp Pro 
390 395 400 405 

cat cac gat cac ttc cga gtg gtc ace ctg cca tgg gca tec cag ttg 1363 
His His Asp His Phe Arg Val Val Thr Leu Pro Trp Ala Ser Gin Leu 
410 415 420 

gaa aac gca att gag cgc ctg ggt aac ttc ctg tec act tac aag cag 1411 
Glu Asn Ala He Glu Arg Leu Gly Asn Phe Leu Ser Thr Tyr Lys Gin 
425 430 435 

tagtagttgt taggattcac cac 143 4 



<210> 496 
<211> 437 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 496 

Val Thr Thr Asp Lys Arg Lys Thr Ser Lys Thr Thr Asp Thr Ala Asn 
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15 10 15 

Lys Ala Val Gly Ala Asp Gin Ala Ala Arg Pro Thr Arg Arg Thr Thr 
20 25 30 

Arg Arg lie Phe Asp Gin Ser Glu Lys Met Lys Asp Val Leu Tyr Glu 
35 40 45 

lie Arg Gly Pro Val Ala Ala Glu Ala Glu Arg Met Glu Leu Asp Gly 
50 55 60 

His Asn He Leu Lys Leu Asn Thr Gly Asn Pro Ala Val Phe Gly Phe 
65 70 75 80 

Asp Ala Pro Asp Val He Met Arg Asp Met He Ala Asn Leu Pro Thr 
85 90 95 

Ser Gin Gly Tyr Ser Thr Ser Lys Gly He He Pro Ala Arg Arg Ala 
100 105 110 

Val Val Thr Arg Tyr Glu Val Val Pro Gly Phe Pro His Phe Asp Val 
115 120 125 

Asp Asp Val Phe Leu Gly Asn Gly Val Ser Glu Leu He Thr Met Thr 
130 135 140 

Thr Gin Ala Leu Leu Asn Asp Gly Asp Glu Val Leu He Pro Ala Pro 
145 150 155 160 

Asp Tyr Pro Leu Trp Thr Ala Ala Thr Ser Leu Ala Gly Gly Lys Pro 
165 170 175 

Val His Tyr Leu Cys Asp Glu Glu Asp Asp Trp Asn Pro Ser He Glu 
180 185 190 

Asp He Lys Ser Lys He Ser Glu Lys Thr Lys Ala He Val Val He 
195 200 205 

Asn Pro Asn Asn Pro Thr Gly Ala Val Tyr Pro Arg Arg Val Leu Glu 
210 215 220 

Gin He Val Glu He Ala Arg Glu His Asp Leu Leu He Leu Ala Asp 
225 230 235 240 

Glu He Tyr Asp Arg He Leu Tyr Asp Asp Ala Glu His He Ser Leu 
245 250 255 

Ala Thr Leu Ala Pro Asp Leu Leu Cys He Thr Tyr Asn Gly Leu Ser 
260 265 270 

Lys Ala Tyr Arg Val Ala Gly Tyr Arg Ala Gly Trp Met Val Leu Thr 
275 280 285 

Gly Pro Lys Gin Tyr Ala Arg Gly Phe He Glu Gly Leu Glu Leu Leu 
290 295 300 

Ala Gly Thr Arg Leu Cys Pro Asn Val Pro Ala Gin His Ala He Gin 
305 310 315 320 

Val Ala Leu Gly Gly Arg Gin Ser He Tyr Asp Leu Thr Gly Glu His 
325 330 335 
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Gly Arg Leu Leu 
340 

lie Pro Gly Val 
355 

Pro Lys Leu Asp 
370 

Met Leu Asp Leu 
385 

Gly Phe Asn Trp 



Trp Ala Ser Gin 
420 

Ser Thr Tyr Lys 
435 



Glu Gin Arg Asn 



Ser Cys Val Lys 
360 

Pro Asn Val Tyr 
375 

Leu Arg Ala Glu 
390 

Pro His His Asp 
405 

Leu Glu Asn Ala 



Gin 



Met Ala Trp Thr 
345 

Pro Met Gly Ala 



Glu lie His Asp 
380 

Lys lie Leu Met 
395 

His Phe Arg Val 
410 

lie Glu Arg Leu 
425 



Lys Leu Asn Glu 
350 

Leu Tyr Ala Phe 
365 

Asp Thr Gin Leu 



Val Gin Gly Thr 
400 

Val Thr Leu Pro 
415 

Gly Asn Phe Leu 
430 



<210> 497 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> {101} . . (1057) 
<223> RXS02319 

<400> 497 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 

agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 115 

Met Ser Asn Tyr Ser 

1 5 

acc gac aac cct ttt gat ccc acc caa tgg gec acc gtt cca ggt ttt 163 

Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 

10 15 20 

gaa gaa ttc acc gac ate acc tac cac cgc cac gtg ggc acc acc cgc 211 
Glu Glu Phe Thr Asp lie Thr Tyr His Arg His Val Gly Thr Thr Arg 
25 30 35 

gee gat ggc ate gtg cgc ate gee ttc gac cgc ccc gaa gtt cgc aat 259 
Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg Pro Glu Val Arg Asn 
40 45 50 

get ttc cgc ccc cac acc gtc gac gag ctt tac caa gec etc gac cac 3 07 
Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 

gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 3 55 
Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu Leu Thr Gly Asn Gly 
70 75 80 85 



ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 



403 
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Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 

90 95 100 

cgc ate cgc ggg cgc tec ggc tac caa tac gec acc gaa cac gcg cgc 451 

Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 

105 110 115 

gac gat gec acc get gat gtc ttc acg gta gat att gec cgc acc aaa 499 

Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp lie Ala Arg Thr Lys 

120 125 130 

gtt gaa ggc gga cgc etc cac att ttg gaa gtc caa cgc etc ate cgc 547 

Val Glu Gly Gly Arg Leu His lie Leu Glu Val Gin Arg Leu He Arg 

135 140 145 

acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gee ggc 595 

Thr Met Pro Lys Val Val He Ala Val Val Asn Gly Trp Ala Ala Gly 

150 155 160 165 

ggt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 643 

Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr He Ala Ser Arg 

170 175 180 

caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 

Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 

185 190 195 

get ggc tac ggc tec gec tac eta gcg aaa atg gtc gga cag aaa aac 73 9 

Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 

200 205 210 

gec cgc gaa ate ttc ttc etc gga cgc acc tac gac gee gaa cgc atg 7 87 

Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 

215 220 225 

caa caa atg ggc gca gtc aac ate gtg gec gac cac ggc gac eta gaa 83 5 

Gin Gin Met Gly Ala Val Asn He Val Ala Asp His Gly Asp Leu Glu 

230 235 240 245 

aaa gaa gec ate caa gca gee cgc gaa ate aac acc aaa tec ccc acc 8 83 

Lys Glu Ala He Gin Ala Ala Arg Glu He Asn Thr Lys Ser Pro Thr 

250 255 260 

ggg caa cgc atg ctg aaa ttc gee ttc aat etc acc gac gat ggc etc 931 

Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 

265 270 275 

atg gga caa caa gtc ttc gee ggc gaa gec acc cgc ctg gee tac atg 979 

Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 

280 285 290 

acg gat gaa gec gta gag ggt aag gaa gca ttc eta gaa aag cgc gaa 1027 

Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe Leu Glu Lys Arg Glu 

295 300 305 

ccc aac tgg aat gaa ttc cct tac tac tac tagtgagttc atggggtcct 1077 

Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
310 315 

aaa 108 0 
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<210> 498 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 498 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
15 10 I 5 

Thr val Pro Gly Phe Glu Glu Phe Thr Asp He Thr Tyr His Arg His 
20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly He Val Arg He Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 

Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr He Leu 
65 70 75 80 

Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 
85 90 95 

Ser Gly Gly Asp Gin Arg He Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 
100 105 HO 

Thr Glu His Ala Arg Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp 
115 120 125 

He Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His He Leu Glu Val 
130 135 140 

Gin Arg Leu He Arg Thr Met Pro Lys Val Val He Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 
165 170 175 

Thr He Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 
180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu He Phe Phe Leu Gly Arg Thr Tyr 
210 215 220 

Asp Ala Glu Arg Met Gin Gin Met Gly Ala Val Asn He Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala He Gin Ala Ala Arg Glu He Asn 
245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 
260 265 270 

Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 
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Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 
290 295 300 

Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
305 310 315 



<210> 499 
<211> 384 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXS02908 

<400> 499 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 

1 5 



gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 
Glu Val Leu Glu Arg Ala He Ala Asp He Lys Gly Val Thr Ala Ala 



10 



15 20 



70 



ctg ttt tagtcttcat tettgetgge tgc 
Leu Phe 



163 



tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 211 
Cys Val Val Gly He Pro Asp Pro Arg Leu Gly Gin Ala He Val Ala 
25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att gaa ggc etc gac 259 
Ala Tyr Ser Gly Ser He Ser Pro Ser Glu Val He Glu Gly Leu Asp 
40 45 50 

gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 3 07 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 

ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 3 55 
Leu Pro Ser He Gly Pro Gly Lys Ala Asp Arg Arg Ala He Ala Lys 

75 80 85 



384 



<210> 500 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 500 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala He Ala Asp He Lys 
15 10 15 



Gly Val Thr Ala Ala Cys Val Val Gly He Pro Asp Pro Arg Leu Gly 
20 25 30 
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Gln Ala He Val Ala Ala Tyr Ser Gly Ser He Ser Pro Ser Glu Val 
35 40 45 

He Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala He Ala Lys Leu Phe 
85 



<210> 501 
<211> 775 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXS03003 

<400> 501 

tcgatgatct gggctcccca ggtggtgcgg ctaagcttgg accacaagat tttgatcacc 6 0 



caatgatcgc tgcgctgccg cctcaggcat aatctaacgc atg acc tct cgc acc 

Met Thr Ser Arg Thr 
1 5 



115 



ccg ctt gtt tct gtt ctt cct gat ttt ccg tgg gat teg etc get tec 
Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp Asp Ser Leu Ala Ser 
10 15 20 



163 



gca aaa gec aaa get gcg tct cac ccg gat ggg ate gtg aat ctt tct 
Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly He Val Asn Leu Ser 
25 30 35 



211 



gtt ggc act ccg gtt gat ccg gtc gcg ccc age att cag ate gcg ttg 
Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser He Gin He Ala Leu 
40 45 50 



259 



gca gaa gca gcg ggg ttt teg ggt tac cct caa acc ate ggc acc ccg 
Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin Thr He Gly Thr Pro 
55 60 65 



307 



gaa etc cgc gca gec ate agg ggc gcg ctt gag egg cgc tac aac atg 
Glu Leu Arg Ala Ala He Arg Gly Ala Leu Glu Arg Arg Tyr Asn Met 
70 75 80 85 



355 



aca aag ctt gtc gac gec tec etc etc ccc gtc gtg ggt acc aag gag 
Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val Val Gly Thr Lys Glu 
90 95 100 



403 



gca att gec ctt ctt cca ttc gcg ttg ggt att tec ggc acc gtt gtc 
Ala He Ala Leu Leu Pro Phe Ala Leu Gly He Ser Gly Thr Val Val 
105 110 115 



451 



ate cca gag att gcg tac cca acc tac gaa gtc get gtc gtg gec gca 
He Pro Glu He Ala Tyr Pro Thr Tyr Glu Val Ala Val Val Ala Ala 
120 125 130 



499 
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gga tgc acc gtg ttg cgt tct gat teg ctg ttt aag etc ggc ccg cag 547 
Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe Lys Leu Gly Pro Gin 
135 140 145 

ate ccg teg atg atg ttt ate aac tea cca tec aac ccc aca ggc aag 595 
lie Pro Ser Met Met Phe lie Asn Ser Pro Ser Asn Pro Thr Gly Lys 
150 155 160 165 

gtt ctg ggc ate cca cac ttg cgc aag gtt gtg aag tgg gcg cag gaa 643 
Val Leu Gly lie Pro His Leu Arg Lys Val Val Lys Trp Ala Gin Glu 
170 175 180 

aac aac gtg ate etc gca get gat gaa tgc tac ttg ggt ctt ggc tgg 691 
Asn Asn Val lie Leu Ala Ala Asp Glu Cys Tyr Leu Gly Leu Gly Trp 
185 190 195 

gac gat gaa aac cca ccg ate tea att ttg gat cca cgt gtc tgc gat 739 
Asp Asp Glu Asn Pro Pro lie Ser lie Leu Asp Pro Arg Val Cys Asp 
200 205 210 

ggc gac cac acc aac ttg ate gee att cac teg ctg 77 5 

Gly Asp His Thr Asn Leu lie Ala lie His Ser Leu 
215 220 225 



<210> 502 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 502 

Met Thr Ser Arg Thr Pro Leu Val Ser Val Leu Pro Asp Phe Pro Trp 
15 10 15 

Asp Ser Leu Ala Ser Ala Lys Ala Lys Ala Ala Ser His Pro Asp Gly 
20 25 30 

lie Val Asn Leu Ser Val Gly Thr Pro Val Asp Pro Val Ala Pro Ser 
35 40 45 

lie Gin lie Ala Leu Ala Glu Ala Ala Gly Phe Ser Gly Tyr Pro Gin 
50 55 60 

Thr lie Gly Thr Pro Glu Leu Arg Ala Ala lie Arg Gly Ala Leu Glu 
65 70 75 80 

Arg Arg Tyr Asn Met Thr Lys Leu Val Asp Ala Ser Leu Leu Pro Val 
85 90 95 

Val Gly Thr Lys Glu Ala lie Ala Leu Leu Pro Phe Ala Leu Gly lie 
100 105 110 

Ser Gly Thr Val Val lie Pro Glu lie Ala Tyr Pro Thr Tyr Glu Val 
115 120 125 

Ala Val Val Ala Ala Gly Cys Thr Val Leu Arg Ser Asp Ser Leu Phe 
130 135 140 



Lys Leu Gly Pro Gin lie Pro Ser Met Met Phe lie Asn Ser Pro Ser 
145 150 155 160 
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Asn Pro Thr Gly Lys Val Leu Gly 
165 

Lys Trp Ala Gin Glu Asn Asn Val 
180 

Leu Gly Leu Gly Trp Asp Asp Glu 
195 200 

Pro Arg Val Cys Asp Gly Asp His 

210 215 



lie Pro His Leu Arg Lys Val Val 
170 175 

lie Leu Ala Ala Asp Glu Cys Tyr 
185 190 

Asn Pro Pro lie Ser lie Leu Asp 
205 

Thr Asn Leu lie Ala lie His Ser 
220 



Leu 
225 



<210> 503 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXS03026 



<400> 503 

gttggcggcg cagtatcgtg aggtgcggga cctcgagcgg ggaatcccaa actagcatcc 60 

cgaactagcc ccccaacaac aattagaaat ggaacctaaa atg cct gga aaa att 115 

Met Pro Gly Lys lie 
1 5 

etc ctt etc aac ggc cca aac ctg aac atg ctg ggc aaa cgc gag cct 163 
Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu Gly Lys Arg Glu Pro 
10 15 20 

gac att tac gga cac gac acc ttg gaa gac gtc gtc gcg ctg gca acc 211 
Asp lie Tyr Gly His Asp Thr Leu Glu Asp Val Val Ala Leu Ala Thr 
25 30 35 

get gag get gcg aaa cac ggc ctt gag gtt gag gcg ctg cag age aat 
Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu Ala Leu Gin Ser Asn 
40 45 50 



259 



cac caa ggt gag eta ate gat gcg ctg cac aac get cgc ggg acc cac 3 07 
His Gin Gly Glu Leu He Asp Ala Leu His Asn Ala Arg Gly Thr His 
55 60 65 

ate ggt tgc gtg att aac ccc ggc ggc ctg act aca ctt egg tgg cgc 355 
He Gly Cys Val He Asn Pro Gly Gly Leu Thr Thr Leu Arg Trp Arg 
70 75 80 85 

ttt tgg atg ctg tgaaggcgtc tgagcttcct acc 390 
Phe Trp Met Leu 



<210> 504 
<211> 89 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 504 

Met Pro Gly Lys lie Leu Leu Leu Asn Gly Pro Asn Leu Asn Met Leu 
15 10 15 

Gly Lys Arg Glu Pro Asp lie Tyr Gly His Asp Thr Leu Glu Asp Val 
20 25 30 

Val Ala Leu Ala Thr Ala Glu Ala Ala Lys His Gly Leu Glu Val Glu 
35 40 45 

Ala Leu Gin Ser Asn His Gin Gly Glu Leu lie Asp Ala Leu His Asn 
50 55 60 

Ala Arg Gly Thr His lie Gly Cys Val He Asn Pro Gly Gly Leu Thr 
65 70 75 80 

Thr Leu Arg Trp Arg Phe Trp Met Leu 
85 



<210> 505 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 

<400> 505 

tttgtgggca atctggtttt ttcgtaattg 
tagcaggaca agcatactgt tttagttcta 



cca gaa ttc att gcc acc gca gac 
Pro Glu Phe lie Ala Thr Ala Asp 
10 



tgtgggatga atctcttaaa aattcacatt 60 

tgctgtgggc atg act caa agt get 115 
Met Thr Gin Ser Ala 
1 5 

etc gta gac ate ate ggc gac aac 163 
Leu Val Asp He lie Gly Asp Asn 
15 20 



gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gcc aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gcc etc 25 9 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 3 07 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 



403 
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Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 

att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gec 451 
He Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 49 9 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 5 95 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 506 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 506 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He lie Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He lie Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val He Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 



Glu Ala Pro He Lys Gin 
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165 



<210> 507 
<211> 3075 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 



<400> 507 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 60 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 



ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 
10 15 20 



gec gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 
25 30 35 



acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie He Gly Ala Pro Leu 
40 45 50 



ctg aca egg atg atg ctg tec tct gag gga caa gtc aac gtg gtc atg 3 07 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 



tec acg gec ttt gcg tat tgg ctg ctg cca cag att ttc ttc tac ggc 355 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin He Phe Phe Tyr Gly 
70 75 80 85 



ctg ttt gee ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 403 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 
90 95 100 



ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val He Thr Leu Thr Val 
105 110 115 



ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 499 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 



gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
Val Gly lie Phe Asp Pro Gin He He Phe Leu Gly Val Gly Thr Thr 
135 140 145 



ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu He Met He Pro Tyr Leu Arg Arg 
150 155 160 165 



gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 



643 
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Ala Gly lie Asp Met Arg Pro Leu Trp Gly He Asp Ala Arg Leu Lys 
170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 
Gin Phe Gly Gly Met Ala Met Ala lie He Val Tyr Val Ala He Ser 
185 190 195 

cag ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 
Gin Phe Gly Tyr He He Thr Thr Arg He Ala Ser He Ala Asp Asp 
200 205 210 

get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 
Ala Ala Pro Phe He Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 
Tyr Gly He He Gly Val Thr Leu Leu Thr Ala He Met Pro Arg Leu 
230 235 240 245 

tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tct gac ctt 
Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 
250 255 260 

cag ttg ggt tec aag eta acc ttc ate gca ctg ate ccc ate gtg gtg 
Gin Leu Gly Ser Lys Leu Thr Phe He Ala Leu He Pro He Val Val 
265 270 275 

ttc ttc acc gee ttc ggt gtc cct att gee aat ggc ctt ttt gee tac 
Phe Phe Thr Ala Phe Gly Val Pro He Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gee aac gee gee aac ate ctt ggt tgg act ctg age 
Gly Gin Phe Asp Ala Asn Ala Ala Asn He Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tct get ttc acg ctg att cct tac get ttg gtg ctg eta cat ctg 
Phe Ser Ala Phe Thr Leu He Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat gcg cgt gaa gag gtc tgg acc cca acc ttc ate ate 1123 
Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe He He 
330 335 340 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 



1171 



1219 



gec ggc ate acc gee acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 
Ala Gly He Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 
345 350 355 

ctg teg age tec ccg gag cgt gtg gtg gtg ctt ctt ggt gcg gee aac 
Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 
360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 1267 
Gly Phe Ser Phe He Thr Gly Ala Val He Gly Ala Tyr Leu Leu Arg 
375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tct ttg get aaa acc tec ctg 1315 
Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 
39Q 395 400 405 

tgg gcg ttg ggc tct gcg gcg gtt ggt gca gca gca gca tgg gcg ttg 13 63 
Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 
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410 415 420 

ggg tgg ctg att caa gcc gtc gtg ggc gat ttc ttg ctg ggc act eta 
Gly Trp Leu He Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 
425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 
Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 

ate ttc gtc acc ggc ate gtg ttg tea cgt tct ggt ttg ccg gag gtc 
He Phe Val Thr Gly He Val Leu Ser Arg Ser Gly Leu Pro Glu Val 
455 460 465 



470 



gcc gat ccc cgc gcc gcc gcg ttc gcg etc gcg gaa eta act gaa acc 
Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala Glu Leu Thr Glu Thr 
650 655 660 



1411 



1459 



1507 



caa aac ttg ggc cag gca ctg acc cgc ate cca ggt ttg age egg ttt 1555 
Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro Gly Leu Ser Arg Phe 

475 480 485 



1603 



att cgc ccg aat acc aag ate tct ttg gat gtc ggc gaa gtc tec gag 
lie Arg Pro Asn Thr Lys He Ser Leu Asp Val Gly Glu Val Ser Glu 
490 495 500 

cag gat ttc tec acc cag ctg gtc gcg cca age gag ttc gca gca acc 1651 
Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser Glu Phe Ala Ala Thr 
505 510 515 

cct gtg ccg cca ccg atg tec gcc ggt att gtc cgc gga cct cgc ctg 1699 
Pro Val Pro Pro Pro Met Ser Ala Gly He Val Arg Gly Pro Arg Leu 
520 525 530 

gtt ccc ggc gcc cca gtc ggc gac ggt cgt ttc cgt ctg etc gcc gat 1747 
Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe Arg Leu Leu Ala Asp 
535 540 545 



cac ggc ggc gtc caa ggc gcg cgt ttc tgg cag gcc cgc gag ate gcc 1795 
His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin Ala Arg Glu He Ala 
550 555 560 565 

acc ggc aag gaa gtc gcg ctg ate ttt gtg gat act tec ggc aac gcc 
Thr Gly Lys Glu Val Ala Leu He Phe Val Asp Thr Ser Gly Asn Ala 
570 575 580 

cca ttt gcg cca ctg tct teg gca gcc gca gcg ggc ate gcc tac gag 
Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala Gly He Ala Tyr Glu 
585 590 595 

gtg cag cgc cgc acc aag aag ctg gcc age ttg ggc age ttg gcg gta 
Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu Gly Ser Leu Ala Val 
600 605 610 

gcc ccc aac ate cac tec gag gcg tac cgc aac ggt tgc etc att gtg 
Ala Pro Asn He His Ser Glu Ala Tyr Arg Asn Gly Cys Leu He Val 
615 620 625 

gcc gat tgg gtg cct ggc tec age ttg age gcc gtc gcg gaa tec ggt 2 03 5 
Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala Val Ala Glu Ser Gly 
630 635 640 645 



1843 



1891 



1939 



1987 



2083 
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atc ggc gag gcc cac gag atg ggt ate ccg gec ggc ttg gac aac aag 2131 
lie Gly Glu Ala His Glu Met Gly He Pro Ala Gly Leu Asp Asn Lys 
665 670 675 

tgc cga att cgt ate aac ace gac ggc cat gcc gtc etc gcc ttg ccg 2179 
Cys Arg He Arg He Asn Thr Asp Gly His Ala Val Leu Ala Leu Pro 
680 685 690 

gcg att ttg ccc gat gcc tea gag etc cge gac gcc aag tec ctg gcc 
Ala He Leu Pro Asp Ala Ser Glu Leu Arg Asp Ala Lys Ser Leu Ala 
695 700 705 

teg gcc gcc gag atg ctt ate gac gcg ace etc get ccc age gac gtc 2275 
Ser Ala Ala Glu Met Leu He Asp Ala Thr Leu Ala Pro Ser Asp Val 
710 715 720 725 



aag gca atg gtc act gaa gcc cag ggg eta get aca gaa gac aat ccc 
Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala Thr Glu Asp Asn Pro 
730 735 740 



ggt ace gcg ttc etc acc age ttc ttc ggc age age ace aac gaa caa 
Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser Ser Thr Asn Glu Gin 
810 815 820 



gtg ggg cca ccg gtc tac ctg gat ctg gat caa gcc cgc acg tgg gat 
Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 
Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 



acg cct gcc cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 
Thr Pro Ala Arg Leu Asp Arg Val He Leu Thr Thr Gly Thr Gly Ser 
890 895 900 



2227 



2323 



gat tac gca tea ctt gcc atg gcg atg cgc acc tgc gga ctg ttc acc 2371 
Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr Cys Gly Leu Phe Thr 
745 750 755 

gag gaa cca acc cac ctt gtg gtg aag aag gaa aag aca cca aag cct 2419 
Glu Glu Pro Thr His Leu Val Val Lys Lys Glu Lys Thr Pro Lys Pro 
760 765 770 

gcg aca cgt gat ggt ttc ggt gcc tec gac tac acc gtc aag ggc atg 2467 
Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr Thr Val Lys Gly Met 
775 780 785 

gca gcc ate gcc get gtg gtg ate ate ttg gtt tec ctg gtg gcc gcc 2515 
Ala Ala He Ala Ala Val Val He He Leu Val Ser Leu Val Ala Ala 
790 795 800 805 



2563 



tec ccg ttg gcc tct gtt gaa gcc acc acc tct gca aca cca gaa cct 2611 
Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser Ala Thr Pro Glu Pro 
825 830 835 



2659 



2707 



acc gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 2755 
Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 
870 875 880 885 



2803 
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gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gee 

Asp Ser Asn Val Thr Ser Thr Val Lys He Tyr Ala Phe Asn Asp Ala 

905 910 915 

tea cca cac tec ctg teg gaa ggc ate gag ate ggc acc gtg gat tat 

Ser Pro His Ser Leu Ser Glu Gly He Glu He Gly Thr Val Asp Tyr 

920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 
Ser Gly Arg Ser Leu Ser His Ser He Arg Asp Ser Ser Lys Leu Pro 



935 



940 945 



ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 
Gly Gin Val Glu Ser Val Val He Leu Val Asp Glu Val Arg Ser Ser 



950 



955 960 965 



caa acc tea gac acc aat cca cag atg cag ate get gaa gta caa ctt 
Gin Thr Ser Asp Thr Asn Pro Gin Met Gin He Ala Glu Val Gin Leu 
970 975 980 

gtt ggt tgg taaattaege gtttgtgatt gac 
Val Gly Trp 



2851 



2899 



2947 



2995 



3043 



3075 



<210> 508 
<211> 984 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 508 

Val Leu Gly Ala Val Leu Thr Ser Leu Val He Pro Val Leu Thr Arg 
! 5 10 I 5 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 
20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr He Leu Ser He 
35 40 45 

He Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 

Val Asn Val Val Met Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin 
65 70 75 80 

He Phe Phe Tyr Gly Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr 
85 90 95 

Arg Glu Val Phe Lys Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val 
100 105 HO 

He Thr Leu Thr Val Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu 
115 120 125 

His Pro His Glu Gin Val Gly He Phe Asp Pro Gin He He Phe Leu 
130 135 140 

Gly Val Gly Thr Thr Leu Gly Val Val Ala Gin Cys Leu He Met He 
145 150 155 160 
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Pro Tyr Leu Arg 



Asp Ala Arg Leu 
180 

Tyr Val Ala lie 
195 

Ser lie Ala Asp 
210 

Leu Leu Gin Val 
225 

lie Met Pro Arg 



Val Val Ser Asp 
260 

lie Pro lie Val 
275 

Gly Leu Phe Ala 
290 

Gly Trp Thr Leu 
305 

Val Leu Leu His 



Pro Thr Phe lie 
340 

Leu Leu Ala Pro 
355 

Leu Gly Ala Ala 
370 

Ala Tyr Leu Leu 
385 

Ala Lys Thr Ser 



Ala Ala Trp Ala 
420 

Leu Leu Gly Thr 
435 

Leu Gly Val Phe 
450 

Gly Leu Pro Glu 
465 

Gly Leu Ser Arg 



Arg Ala Gly lie 
165 

Lys Gin Phe Gly 



Ser Gin Phe Gly 
200 

Asp Ala Ala Pro 
215 

Pro Tyr Gly lie 
230 

Leu Ser Arg Asn 
245 

Leu Gin Leu Gly 



Val Phe Phe Thr 
280 

Tyr Gly Gin Phe 
295 

Ser Phe Ser Ala 
310 

Leu Arg Val Phe 
325 

lie Ala Gly lie 



Leu Leu Ser Ser 
360 

Asn Gly Phe Ser 
375 

Arg Asn Lys Leu 
390 

Leu Trp Ala Leu 
405 

Leu Gly Trp Leu 



Leu Ser Ser Val 
440 

Phe lie Phe Val 
455 

Val Gin Asn Leu 
470 

Phe He Arg Pro 



Asp Met Arg Pro 
170 

Gly Met Ala Met 

185 

Tyr He He Thr 



Phe He Tyr Gin 
220 

He Gly Val Thr 
235 

Ala Ala Asp Gly 
250 

Ser Lys Leu Thr 
265 

Ala Phe Gly Val 



Asp Ala Asn Ala 
300 

Phe Thr Leu He 
315 

Tyr Ala Arg Glu 
330 

Thr Ala Thr Lys 
345 

Ser Pro Glu Arg 



Phe He Thr Gly 
380 

Gly Leu Leu Gly 
395 

Gly Ser Ala Ala 
410 

He Gin Ala Val 
425 

Gly Tyr Leu Leu 



Thr Gly He Val 
460 

Gly Gin Ala Leu 
475 

Asn Thr Lys He 



Leu Trp Gly He 
175 

Ala He He Val 
190 

Thr Arg He Ala 
205 

Gin His Trp Met 



Leu Leu Thr Ala 
240 

Asp Asp Arg Ala 
255 

Phe He Ala Leu 
270 

Pro He Ala Asn 
285 

Ala Asn He Leu 



Pro Tyr Ala Leu 
320 

Glu Val Trp Thr 
335 

Val Val Leu Ser 
350 

Val Val Val Leu 
365 

Ala Val He Gly 



Met Arg Ser Leu 
400 

Val Gly Ala Ala 
415 

Val Gly Asp Phe 
430 

Asn Leu Ala Val 
445 

Leu Ser Arg Ser 



Thr Arg He Pro 
480 

Ser Leu Asp Val 
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485 490 495 

Gly Glu Val Ser Glu Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser 
500 505 510 

Glu Phe Ala Ala Thr Pro Val Pro Pro Pro Met Ser Ala Gly lie Val 
515 520 525 

Arg Gly Pro Arg Leu Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe 
530 535 540 

Arg Leu Leu Ala Asp His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin 
545 550 555 560 

Ala Arg Glu lie Ala Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp 
565 570 575 

Thr Ser Gly Asn Ala Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala 
580 585 590 

Gly lie Ala Tyr Glu Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu 
595 600 605 

Gly Ser Leu Ala Val Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn 
610 615 620 

Gly Cys Leu lie Val Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala 
625 630 635 640 

Val Ala Glu Ser Gly Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala 
645 650 655 

Glu Leu Thr Glu Thr He Gly Glu Ala His Glu Met Gly He Pro Ala 
660 665 670 

Gly Leu Asp Asn Lys Cys Arg He Arg He Asn Thr Asp Gly His Ala 
675 680 685 

Val Leu Ala Leu Pro Ala He Leu Pro Asp Ala Ser Glu Leu Arg Asp 
690 695 700 

Ala Lys Ser Leu Ala Ser Ala Ala Glu Met Leu He Asp Ala Thr Leu 
705 710 715 720 

Ala Pro Ser Asp Val Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala 
725 730 735 

Thr Glu Asp Asn Pro Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr 
740 745 750 

Cys Gly Leu Phe Thr Glu Glu Pro Thr His Leu Val Val Lys Lys Glu 
755 760 765 

Lys Thr Pro Lys Pro Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr 
770 775 780 

Thr Val Lys Gly Met Ala Ala He Ala Ala Val Val He He Leu Val 
785 790 795 800 

Ser Leu Val Ala Ala Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser 
805 810 815 
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Ser Thr Asn Glu Gin Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser 
820 825 830 

Ala Thr Pro Glu Pro Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin 
835 840 845 

Ala Arg Thr Trp Asp Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr 
850 855 860 

Asp Gly Asn Thr Ser Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu 
865 870 875 880 

Leu Val Asp Leu Ser Thr Pro Ala Arg Leu Asp Arg Val lie Leu Thr 
885 890 895 

Thr Gly Thr Gly Ser Asp Ser Asn Val Thr Ser Thr Val Lys lie Tyr 
900 905 910 

Ala Phe Asn Asp Ala Ser Pro His Ser Leu Ser Glu Gly lie Glu lie 
915 920 925 

Gly Thr Val Asp Tyr Ser Gly Arg Ser Leu Ser His Ser lie Arg Asp 
930 935 940 

Ser Ser Lys Leu Pro Gly Gin Val Glu Ser Val Val lie Leu Val Asp 
945 950 955 960 

Glu Val Arg Ser Ser Gin Thr Ser Asp Thr Asn Pro Gin Met Gin lie 
965 970 975 

Ala Glu Val Gin Leu Val Gly Trp 
980 



<210> 509 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXC02080 

<400> 509 

cgtaaattcg aagcgagctt ctaattctag caagcttggt gatggagtat cctgccaaaa 6 0 



tttgtcctgt tgcttattgt gcaggaattc ggaggcggac atg tea ate gag tgg 

Met Ser lie Glu Trp 
1 5 



115 



tta caa att gtt gaa tta gga gcg ate ttt ggt gca ggt ttc etc gca 
Leu Gin lie Val Glu Leu Gly Ala lie Phe Gly Ala Gly Phe Leu Ala 
10 15 20 



163 



gga age ate aat gta att gtc gga gca gga aca tta gtg teg ttt cct 
Gly Ser lie Asn Val lie Val Gly Ala Gly Thr Leu Val Ser Phe Pro 
25 30 35 



211 



att etc gtg ttc ctg ggc ctt cca ccg ttg act gec acc ate gec aac 



259 
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Ile Leu Val Phe Leu Gly Leu Pro Pro Leu Thr Ala Thr lie Ala Asn 

40 45 50 

acc ate ggc ate gtt cct gga agt att teg ggt gtg gtt get tat aga 3 07 

Thr lie Gly lie Val Pro Gly Ser lie Ser Gly Val Val Ala Tyr Arg 

55 60 65 

cgt gaa eta cac gee cat gta aaa acc ate aga ttt ctg ctg cca gca 355 

Arg Glu Leu His Ala His Val Lys Thr lie Arg Phe Leu Leu Pro Ala 

70 75 80 85 

tea ate etc gga ggg ate acc ggc gee teg etc ttg ctg cat ttc tec 403 

Ser lie Leu Gly Gly lie Thr Gly Ala Ser Leu Leu Leu His Phe Ser 

90 95 100 

gca gat gtt ttt aca gca gta att ccc tgg ctg att gga ttc ggc acg 451 

Ala Asp Val Phe Thr Ala Val lie Pro Trp Leu lie Gly Phe Gly Thr 

105 110 115 

ctg ttg gtt ate gca ggt cca tea att aag aag cat gtt ggc get cat 499 

Leu Leu Val lie Ala Gly Pro Ser lie Lys Lys His Val Gly Ala His 

120 125 130 

act tea ggt ggc ate tct get ggg ttt agg caa ttg cct ttc ccg age 547 

Thr Ser Gly Gly lie Ser Ala Gly Phe Arg Gin Leu Pro Phe Pro Ser 

135 140 145 

cga acc acc ttc ate gtc tea gta tgt ggt gec ctg ttg ctg ggc atg 595 

Arg Thr Thr Phe lie Val Ser Val Cys Gly Ala Leu Leu Leu Gly Met 

150 155 160 165 

tat gga ggg tac ttc age gca get caa ggc att ctt etc ate gca ttg 643 

Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly lie Leu Leu He Ala Leu 

170 175 180 

ctt ggc ate aca tea acg ctg cag atg cag gaa etc aac gec ate aaa 691 

Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu Leu Asn Ala He Lys 

185 190 195 

aac etc aca gtg gcg gca gtt aat etc ate gca gec agt gtt ttt ata 73 9 

Asn Leu Thr Val Ala Ala Val Asn Leu lie Ala Ala Ser Val Phe He 

200 205 210 

ate ate tec cct gag ttg ate tec tgg ccg acc gtt gee tta ate gcg 787 

He lie Ser Pro Glu Leu lie Ser Trp Pro Thr Val Ala Leu He Ala 

215 220 225 

ctt ggc tea get tta ggt gga tac ate ggc gga egg tac gec cgc cga 83 5 

Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly Arg Tyr Ala Arg Arg 

230 235 240 245 

ctt cgc ccc agt gtt ttt aga gca ttt gtg gtc ate gtc gga ate acc 883 

Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val He Val Gly He Thr 

250 255 260 

acg gtc ate gtt atg acg ate ggt taatgeagea gactagtaac ccc 93 0 
Thr Val He Val Met Thr He Gly 
265 



<210> 510 
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<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 510 

Met Ser lie Glu Trp Leu Gin lie Val Glu Leu Gly Ala He Phe Gly 
15 10 15 

Ala Gly Phe Leu Ala Gly Ser He Asn Val He Val Gly Ala Gly Thr 
20 25 30 

Leu Val Ser Phe Pro He Leu Val Phe Leu Gly Leu Pro Pro Leu Thr 
35 40 45 

Ala Thr He Ala Asn Thr He Gly He Val Pro Gly Ser He Ser Gly 
50 55 60 

Val Val Ala Tyr Arg Arg Glu Leu His Ala His Val Lys Thr He Arg 
65 70 75 80 

Phe Leu Leu Pro Ala Ser He Leu Gly Gly He Thr Gly Ala Ser Leu 
85 90 95 

Leu Leu His Phe Ser Ala Asp Val Phe Thr Ala Val He Pro Trp Leu 
100 105 110 

He Gly Phe Gly Thr Leu Leu Val He Ala Gly Pro Ser He Lys Lys 
115 120 125 

His Val Gly Ala His Thr Ser Gly Gly He Ser Ala Gly Phe Arg Gin 
130 135 140 

Leu Pro Phe Pro Ser Arg Thr Thr Phe He Val Ser Val Cys Gly Ala 
145 150 155 160 

Leu Leu Leu Gly Met Tyr Gly Gly Tyr Phe Ser Ala Ala Gin Gly He 
165 170 175 

Leu Leu He Ala Leu Leu Gly He Thr Ser Thr Leu Gin Met Gin Glu 
180 185 190 

Leu Asn Ala He Lys Asn Leu Thr Val Ala Ala Val Asn Leu He Ala 
195 200 205 

Ala Ser Val Phe He He lie Ser Pro Glu Leu He Ser Trp Pro Thr 
210 215 220 

Val Ala Leu He Ala Leu Gly Ser Ala Leu Gly Gly Tyr He Gly Gly 
225 230 235 240 

Arg Tyr Ala Arg Arg Leu Arg Pro Ser Val Phe Arg Ala Phe Val Val 
245 250 255 

He Val Gly He Thr Thr Val He Val Met Thr He Gly 
260 265 



<210> 511 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXC02789 

<400> 511 

ttcttccgta cggctatgct taaaagctaa atttgtcttt gtgccttgca acacattaat 60 

ttcttaacac taaacaatgg aaaggtaagc gggtttttct atg aag gtt tec gec 115 

Met Lys Val Ser Ala 
1 5 

gat aca ccc ggt cac gat gat cca ggc cca ggc egg cgc ctt ggc tta 163 
Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly Arg Arg Leu Gly Leu 
10 15 20 

gat gtc ggc acc gtg cgc ate gga gtg gca gec tct gac cgc gat gec 211 
Asp Val Gly Thr Val Arg lie Gly Val Ala Ala Ser Asp Arg Asp Ala 
25 30 35 

aag ctt gec atg cct gtg gaa acc gtt ccg egg gaa act gga ttc aaa 2 59 
Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg Glu Thr Gly Phe Lys 
40 45 50 

ggg cca gac ctg gec gat att gat egg ttg gtc gec ate gtt gag gaa 3 07 
Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val Ala lie Val Glu Glu 
55 60 65 

tac aac gec gtg gaa gtc att gtt ggt eta ccc aca gat ctg cag gga 3 55 
Tyr Asn Ala Val Glu Val He Val Gly Leu Pro Thr Asp Leu Gin Gly 
70 75 80 85 

aat ggc tec gec agt gtg aag cat gca aag gaa att get ttc cgc gtc 403 
Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu He Ala Phe Arg Val 
90 95 100 

cgt egg cgc etc acc aat get gga aag aac att ccg gta egg ctt ggc 451 
Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn He Pro Val Arg Leu Gly 
105 110 115 

gac gaa cgc etc acc acc gtc gtg gee acc caa gee ttg egg gec tea 499 
Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin Ala Leu Arg Ala Ser 
120 125 130 

gga gtc age gaa aaa gcg gga cgt aaa gtt att gat caa get gec gca 547 
Gly Val Ser Glu Lys Ala Gly Arg Lys Val He Asp Gin Ala Ala Ala 
135 140 145 

gta gaa ate ctt caa acc tgg ttg gat get cgc acc cga gec ctt gaa 595 
Val Glu He Leu Gin Thr Trp Leu Asp Ala Arg Thr Arg Ala Leu Glu 
150 155 160 165 

cca caa tec aca gac acc caa gat ttc gac gag aag gga aat ttc cca 643 
Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu Lys Gly Asn Phe Pro 
170 175 180 



gga tgaaccaaat ccgaaaccgc egg 
Gly 



669 
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<210> 512 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 512 

Met Lys Val Ser Ala Asp Thr Pro Gly His Asp Asp Pro Gly Pro Gly 
15 10 15 

Arg Arg Leu Gly Leu Asp Val Gly Thr Val Arg lie Gly Val Ala Ala 
20 25 30 

Ser Asp Arg Asp Ala Lys Leu Ala Met Pro Val Glu Thr Val Pro Arg 
35 40 45 

Glu Thr Gly Phe Lys Gly Pro Asp Leu Ala Asp lie Asp Arg Leu Val 
50 55 60 

Ala lie Val Glu Glu Tyr Asn Ala Val Glu Val lie Val Gly Leu Pro 
65 70 75 80 

Thr Asp Leu Gin Gly Asn Gly Ser Ala Ser Val Lys His Ala Lys Glu 
85 90 95 

lie Ala Phe Arg Val Arg Arg Arg Leu Thr Asn Ala Gly Lys Asn lie 
100 105 110 

Pro Val Arg Leu Gly Asp Glu Arg Leu Thr Thr Val Val Ala Thr Gin 
115 120 125 

Ala Leu Arg Ala Ser Gly Val Ser Glu Lys Ala Gly Arg Lys Val lie 
130 135 140 

Asp Gin Ala Ala Ala Val Glu lie Leu Gin Thr Trp Leu Asp Ala Arg 
145 150 155 160 

Thr Arg Ala Leu Glu Pro Gin Ser Thr Asp Thr Gin Asp Phe Asp Glu 
165 170 175 

Lys Gly Asn Phe Pro Gly 
180 



<210> 513 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXC02295 

<400> 513 

ttcccatgct aatccgcgaa aatggcactt caacagccat atactttaaa caacacaaat 60 



gatgcaagac tgataccggg atgtgatagg agcgcaccac atg ggg ttg gaa tta 115 

Met Gly Leu Glu Leu 
1 5 
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gca get age ggg tgg ggc ate etc ate gca ggc gec gee gta gec gga 163 

Ala Ala Ser Gly Trp Gly lie Leu lie Ala Gly Ala Ala Val Ala Gly 

10 15 20 

tgg ate gac gca gta ate ggc ggt ggc gga etc gtc etc ate ccg ctg 211 

Trp He Asp Ala Val He Gly Gly Gly Gly Leu Val Leu He Pro Leu 

25 30 35 

ate etc gcg gtc atg ccg caa etc gca cct gtg aca gcg ctg gee tec 259 

He Leu Ala Val Met Pro Gin Leu Ala Pro Val Thr Ala Leu Ala Ser 

40 45 50 

aac aaa ctg gca gec gtc ace ggc acg gca teg gcg gca ttc acc ctg 307 

Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser Ala Ala Phe Thr Leu 

55 60 65 

gtc agg cgc gtc aaa ccc gac aaa aaa ctg ctt gcg etc tac gtt ctg 3 55 

Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu Ala Leu Tyr Val Leu 

70 75 80 85 

gtg gca get gtg tgc tec ggt gca ggc gec ctg get gcg agt etc att 403 

Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu Ala Ala Ser Leu He 

90 95 100 

gac aaa caa ate atg cga ccg ctg ate ate gtg ttg atg ctg gtc gtt 451 

Asp Lys Gin He Met Arg Pro Leu He He Val Leu Met Leu Val Val 

105 110 115 

ggc ctg ate gtg gtg ttc aaa cca aac ttc gga acc ggc gaa age aaa 49 9 

Gly Leu He Val Val Phe Lys Pro Asn Phe Gly Thr Gly Glu Ser Lys 

120 125 130 

gee ctg ccc acc gga tgg aaa cgc tgg gee gee ate gtt gca gtc gga 547 

Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala He Val Ala Val Gly 

135 140 145 

etc ate gca gee tac gac ggc ate ttc gga ccc gga acc ggc atg ttc 595 

Leu He Ala Ala Tyr Asp Gly He Phe Gly Pro Gly Thr Gly Met Phe 

150 155 160 165 

etc ate atg gcg ttc acc gca ctg etc tec caa aat ttc ctg tec tec 643 

Leu He Met Ala Phe Thr Ala Leu Leu Ser Gin Asn Phe Leu Ser Ser 

170 175 180 

gca gee atg gcg aag gtc gta aac acc gca aca aac ctg ggt gcg eta 691 

Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr Asn Leu Gly Ala Leu 

185 190 195 

att gta ttc ate ate ggc ggc cac atg tgg tgg acc eta gga etc gtg 739 

He Val Phe He He Gly Gly His Met Trp Trp Thr Leu Gly Leu Val 

200 205 210 

ctg gca gtc gee aat gtc gca ggc gca caa etc ggt gee cga acg gtg 7 87 

Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu Gly Ala Arg Thr Val 

215 220 225 

ctt ggt ggc ggt acc agg eta att aga tac gca eta eta acc ctg gtt 835 

Leu Gly Gly Gly Thr Arg Leu He Arg Tyr Ala Leu Leu Thr Leu Val 

230 235 240 245 

gtc gtc atg age gtc tac etc acc tgg caa caa ate caa gga atg 880 
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Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin He Gin Gly Met 
250 255 260 

9 03 

tagataagtc ggggcaaact eta 



<210> 514 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 514 

Met Gly Leu Glu Leu Ala Ala Ser Gly Trp Gly He Leu He Ala Gly 
15 10 15 

Ala Ala Val Ala Gly Trp He Asp Ala Val He Gly Gly Gly Gly Leu 
20 25 30 

Val Leu He Pro Leu He Leu Ala Val Met Pro Gin Leu Ala Pro Val 
35 40 45 

Thr Ala Leu Ala Ser Asn Lys Leu Ala Ala Val Thr Gly Thr Ala Ser 
50 55 60 

Ala Ala Phe Thr Leu Val Arg Arg Val Lys Pro Asp Lys Lys Leu Leu 
65 70 75 80 

Ala Leu Tyr Val Leu Val Ala Ala Val Cys Ser Gly Ala Gly Ala Leu 
85 90 95 

Ala Ala Ser Leu He Asp Lys Gin He Met Arg Pro Leu He He Val 
100 105 HO 

Leu Met Leu Val Val Gly Leu He Val Val Phe Lys Pro Asn Phe Gly 
115 120 125 

Thr Gly Glu Ser Lys Ala Leu Pro Thr Gly Trp Lys Arg Trp Ala Ala 
130 135 140 

He Val Ala Val Gly Leu He Ala Ala Tyr Asp Gly He Phe Gly Pro 
145 150 155 160 

Gly Thr Gly Met Phe Leu He Met Ala Phe Thr Ala Leu Leu Ser Gin 
165 170 175 

Asn Phe Leu Ser Ser Ala Ala Met Ala Lys Val Val Asn Thr Ala Thr 
180 185 190 

Asn Leu Gly Ala Leu He Val Phe He He Gly Gly His Met Trp Trp 
195 200 205 

Thr Leu Gly Leu Val Leu Ala Val Ala Asn Val Ala Gly Ala Gin Leu 
210 215 220 

Gly Ala Arg Thr Val Leu Gly Gly Gly Thr Arg Leu He Arg Tyr Ala 
225 230 235 240 

Leu Leu Thr Leu Val Val Val Met Ser Val Tyr Leu Thr Trp Gin Gin 
245 250 255 

lie Gin Gly Met 
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260 



<210> 515 
<211> 1132 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
<223> RXN03063 

<400> 515 

tgtctacaac ttcgccctca tggacatatt aacttcgttg cctcggagag aatactcatc 60 

acctagacaa cagtttgtat ctcacctcac aggaggaacc gtg gaa gat etc tea 115 

Val Glu Asp Leu Ser 
1 5 

tac cgc ate ccg cag teg cgc ace gtg gec gag cag gtg cca ggg ccg 163 
Tyr Arg lie Pro Gin Ser Arg Thr Val Ala Glu Gin Val Pro Gly Pro 
10 15 20 

aag teg aaa gcg ctg gat gag cgt cga caa gca gca gta gca cga gca 211 
Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala Ala Val Ala Arg Ala 
25 30 35 

ctt gca ccg ggt ctg cct gga tac gtg gtg gac gca gac ggt ggc ate 259 
Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp Ala Asp Gly Gly lie 
40 45 50 

ttg get gac gcg gac ggc aac cgt ttc ate gac ctg gec tec ggc ate 3 07 
Leu Ala Asp Ala Asp Gly Asn Arg Phe lie Asp Leu Ala Ser Gly lie 
55 60 65 

gec gtg ace acg gtc ggc gga tec aac gcg gec gtc gcg aaa gee gtc 355 
Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala Val Ala Lys Ala Val 
70 75 80 85 

ggc gee gca get gee cgc ttc ace cac ace tgc ttc atg gtc tea cct 403 
Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys Phe Met Val Ser Pro 
90 95 100 

tat gaa act tac gtg gec atg gcg gag aga etc aac gee ttg act cca 451 
Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu Asn Ala Leu Thr Pro 
105 110 115 

ggc gat cac gac aag aag age gcg ctg ttt aac tct ggc gec gaa gec 49 9 
Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn Ser Gly Ala Glu Ala 
120 125 130 

gtg gaa aac gec gtc aag gtg gca cgc gec tac acc ggc aag ggc gcg 547 
Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr Thr Gly Lys Gly Ala 
135 140 145 

gtc gtg gtg ttc gac aac gcg tac cac gga egg acc aac etc acc atg 595 
Val Val Val Phe Asp Asn Ala Tyr His Gly Arg Thr Asn Leu Thr Met 
150 155 160 165 



gcg atg acc gcg aag aac cgc cca tac aag tec gga ttc gga cca eta 



643 
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Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser Gly Phe Gly Pro Leu 
170 175 180 

gcc gca gac gtc tac cgt gca cca atg tct tac cca ctg cgc gac gga 691 

Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr Pro Leu Arg Asp Gly 

185 190 195 

ctg tec ggc ccg gaa gcc gca gag cgc gcg ate tec gtg ate gaa tec 73 9 

Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie Ser Val lie Glu Ser 
200 205 210 

cag gtc gga gcc gaa aac etc gcc tgc gtg gtc att gaa ccg ate cag 787 

Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val lie Glu Pro lie Gin 

215 220 225 

ggc gaa ggc gga ttc ate gtc ccc gca cca gga ttc etc gca gcc att 83 5 

Gly Glu Gly Gly Phe lie Val Pro Ala Pro Gly Phe Leu Ala Ala lie 

230 235 240 245 

tec ace tgg tgc cgc gag aac gac gtg gtg ttc ate gcc gat gaa ate 883 

Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe lie Ala Asp Glu lie 
250 255 260 

caa tct ggc ttc ctg cgc acc ggc gac tgg ttc gcc age gac gca gaa 931 

Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe Ala Ser Asp Ala Glu 

265 270 275 

ggt gtg ate ccc gac gtc ate acc acc gca aaa ggc ate gcc ggc ggc 97 9 

Gly Val lie Pro Asp Val lie Thr Thr Ala Lys Gly He Ala Gly Gly 
280 285 290 

atg cca eta tec gca gtg acc ggc cgc gca gaa ate atg gac gca ccc 102 7 

Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu He Met Asp Ala Pro 

295 300 305 

ggc ccc ggc gcg etc ggc gga acc tac ggc gga aac ccc gtt get tgc 107 5 

Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly Asn Pro Val Ala Cys 

310 315 320 325 

gcc gcg gca ctt gca gcc att gaa gtg atg gaa caa gcc gac ctt aag 1123 

Ala Ala Ala Leu Ala Ala lie Glu Val Met Glu Gin Ala Asp Leu Lys 
330 335 340 

ace cgc gcg 1132 
Thr Arg Ala 



<210> 516 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 516 

Val Glu Asp Leu Ser Tyr Arg He Pro Gin Ser Arg Thr Val Ala Glu 
15 10 15 

Gin Val Pro Gly Pro Lys Ser Lys Ala Leu Asp Glu Arg Arg Gin Ala 

20 25 30 

Ala Val Ala Arg Ala Leu Ala Pro Gly Leu Pro Gly Tyr Val Val Asp 
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35 40 45 

Ala Asp Gly Gly lie Leu Ala Asp Ala Asp Gly Asn Arg Phe lie Asp 
50 55 60 

Leu Ala Ser Gly lie Ala Val Thr Thr Val Gly Gly Ser Asn Ala Ala 
65 70 75 80 

Val Ala Lys Ala Val Gly Ala Ala Ala Ala Arg Phe Thr His Thr Cys 
85 90 95 

Phe Met Val Ser Pro Tyr Glu Thr Tyr Val Ala Met Ala Glu Arg Leu 
100 105 110 

Asn Ala Leu Thr Pro Gly Asp His Asp Lys Lys Ser Ala Leu Phe Asn 
115 120 125 

Ser Gly Ala Glu Ala Val Glu Asn Ala Val Lys Val Ala Arg Ala Tyr 
130 135 140 

Thr Gly Lys Gly Ala Val Val Val Phe Asp Asn Ala Tyr His Gly Arg 
145 150 155 160 

Thr Asn Leu Thr Met Ala Met Thr Ala Lys Asn Arg Pro Tyr Lys Ser 
165 170 175 

Gly Phe Gly Pro Leu Ala Ala Asp Val Tyr Arg Ala Pro Met Ser Tyr 
180 185 190 

Pro Leu Arg Asp Gly Leu Ser Gly Pro Glu Ala Ala Glu Arg Ala lie 
195 200 205 

Ser Val lie Glu Ser Gin Val Gly Ala Glu Asn Leu Ala Cys Val Val 
210 215 220 

lie Glu Pro lie Gin Gly Glu Gly Gly Phe lie Val Pro Ala Pro Gly 
225 230 235 240 

Phe Leu Ala Ala lie Ser Thr Trp Cys Arg Glu Asn Asp Val Val Phe 
245 250 255 

lie Ala Asp Glu lie Gin Ser Gly Phe Leu Arg Thr Gly Asp Trp Phe 
260 265 270 

Ala Ser Asp Ala Glu Gly Val lie Pro Asp Val lie Thr Thr Ala Lys 
275 280 285 

Gly lie Ala Gly Gly Met Pro Leu Ser Ala Val Thr Gly Arg Ala Glu 
290 295 300 

lie Met Asp Ala Pro Gly Pro Gly Ala Leu Gly Gly Thr Tyr Gly Gly 
305 310 315 320 

Asn Pro Val Ala Cys Ala Ala Ala Leu Ala Ala He Glu Val Met Glu 
325 330 335 

Gin Ala Asp Leu Lys Thr Arg Ala 
340 



<210> 517 
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<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXN02970 



<400> 517 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 

Leu Ala Leu Lys Gly 



tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 



163 



aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 



259 



307 



cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gee ttc ate gac 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ccg gee ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 HO H5 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gec gac gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 



595 



643 



691 
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Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 

185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 

Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 7 87 

His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 83 5 

He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 883 

Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 

250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 

Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 

265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 

Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 1027 

Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 

Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gee aag 1123 

Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 

330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 

Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 

345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 

Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 

Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg get gee ggt get gca gaa 1315 

Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac cga ttc cac 13 63 

Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 

410 415 420 

ate gcg ccg ccg ctg acc acc act gat gac gaa ttg gta gca ctg ctg 1411 

He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
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425 430 435 

gac gcg gtg gaa get gca gec caa get gtc gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataacaag gec 1491 
Ala Leu Phe 
455 



<210> 518 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 518 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 HO 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 

Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 

Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val He Ala Phe Glu Gly Ala 
210 215 220 

Gly Met He Ala Ala He Val Leu Glu Pro Val Val Gly Ser Ser Gly 
225 230 235 240 
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Ile lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe He Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met He Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly He Val Met Thr Gin Ser He Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He 
340 345 350 

He Pro Arg Val Ala Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala He Ala Asp Val Arg Gly He 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly Val Trp Pro Met He Ser 
405 410 415 

Gly Asn Arg Phe His He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu 
420 425 430 

Leu Val Ala Leu Leu Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu 
435 440 445 

Leu Thr Phe Ala Gly Ala Leu Phe 
450 455 



<210> 519 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 519 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 
1 5 
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tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 
Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 
10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 2 59 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gec gaa ggt tec acg ctg tac gac ttc gac ggc aac gec ttc ate gac 3 07 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tec caa ctt gtc teg gca aac tta ggc cac aac aac cct cga 3 55 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gec egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 

ccg gec ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 451 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys lie Val 
105 110 115 

teg atg gee cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gec gac gec ate gag cac tec ate cgc atg get cgc ctg cac acc gga 547 
Ala Asp Ala lie Glu His Ser lie Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aac aaa att ctg tec gca tac cgc age tac cac ggc gca acc gga 595 
Arg Asn Lys lie Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc ggc gaa cac cgc cgc ctg ggc aac ccc acc 643 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gac cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tec 691 
Thr Asp Pro Asp lie Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gec acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 73 9 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 7 87 
His Leu Glu Asp Val lie Ala Phe Glu Gly Ala Gly Met lie Ala Ala 
215 220 225 

ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca cca 83 5 
lie Val Leu Glu Pro Val Val Gly Ser Ser Gly lie lie Leu Pro Pro 
230 235 240 245 



gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 



883 
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Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly lie 
250 255 260 

etc ttc ate gee gac gaa gtc atg gtc gga ttc gga cgc acc gga aaa 931 
Leu Phe lie Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gac gat ttc cag cca gac atg ate 979 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met lie 
280 285 290 

acc ttc gee aag ggt gtt aac gca ggt tac gee cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly lie 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 1075 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cac cca ctt gca gta gca ccc gee aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie lie Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 12 67 
Glu Asn Val Ala lie Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gac gec act gec atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc 13 3 0 

Phe Lys Glu Arg Gly 
410 



<210> 520 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 520 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 



Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 
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Asn Ala Phe lie 
65 

His Asn Asn Pro 



Leu Thr Asn lie 
100 

Ala Ala Lys lie 
115 

Phe Thr Asn Gly 
130 

Arg Leu His Thr 
145 

His Gly Ala Thr 



Leu Gly Asn Pro 
180 

Phe Leu His His 
195 

Glu Arg Ala Leu 
210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 
260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 
340 

lie Pro Arg Val 
355 

Arg Glu Leu Ala 
370 



Asp Met Gly Ser 
70 

Arg Leu Val Glu 
85 

Asn Pro Ala Phe 



Val Ser Met Ala 
120 

Gly Ala Asp Ala 
135 

Gly Arg Asn Lys 
150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 
200 

Lys His Leu Glu 
215 

Ala lie Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe He 



Lys Leu Phe Ala 
280 

He Thr Phe Ala 
295 

He Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 
360 

Glu Glu Asn Val 
375 



Gin Leu Val Ser 
75 

Ala He Gin Arg 
90 

Gly Asn Asp Val 
105 

Arg Gly Glu Phe 



He Glu His Ser 
140 

He Leu Ser Ala 
155 

Met Leu Thr Gly 
170 

Asp He Tyr His 
185 

Ala Thr Thr Gin 



Asp Val He Ala 
220 

Glu Pro Val Val 
235 

Leu. Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 
300 

Gin Ser He Arg 
315 

Thr Tyr Ser Gly 
330 

Glu He Tyr Ala 
345 

Ala Glu Leu He 



Ala He Ala Asp 
380 



Ala Asn Leu Gly 
80 

Gin Ala Ala Arg 
95 

Arg Ser Asp Val 
110 

Ser His Val Phe 
125 

He Arg Met Ala 



Tyr Arg Ser Tyr 
160 

Glu His Arg Arg 
175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 
240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 
320 

His Pro Leu Ala 
335 

Glu Gly Glu He 
350 

Glu Pro Arg Leu 
365 

Val Arg Gly He 
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Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 

Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 521 
<211> 1998 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1975) 
<223> RXA01551 

<400> 521 

cactacgtag gcgtacccca ccatcaccgc gtcgaaaagc gccctctctt aacccccgca 60 

agggggtaac ttttacgcgc acgcgtgcaa cgcgctagtt ttg aag gca gtc ccc 115 

Leu Lys Ala Val Pro 
1 5 

acg ggc gcc cga gca egg get gag ate gcg ctg att get gcg cga gca 163 
Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu lie Ala Ala Arg Ala 
10 15 20 

ccg ttt gaa cct gtc egg tta gca ccg gcg aag gaa gag agg aat ggt 211 
Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys Glu Glu Arg Asn Gly 
25 30 35 

gca atg acg cct acc caa aat gag ate cac ccg aaa cat age tae tec 259 
Ala Met Thr Pro Thr Gin Asn Glu lie His Pro Lys His Ser Tyr Ser 
40 45 50 

ccc ate cgc aag gac ggt etc gag gtc ccg gag acc gaa ate cgc etc 3 07 
Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu Thr Glu lie Arg Leu 
55 60 65 

gat gac teg cca age ggc ccc aac gaa ccc ttc cgc ate tac cgc acc 3 55 
Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe Arg lie Tyr Arg Thr 
70 75 80 85 

cgt ggc cca gaa acc aac ccc aag cag gga ctt ccg egg ctg cgc gag 403 
Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu Pro Arg Leu Arg Glu 
90 95 100 

tea tgg ate acc gcc cgc ggc gac gtt gcc acc tat cag ggg cgc gag 451 
Ser Trp He Thr Ala Arg Gly Asp Val Ala Thr Tyr Gin Gly Arg Glu 
105 110 115 

cgt ttg ctt ate gac gac ggc cgc teg gca atg cgt cga ggt caa get 499 
Arg Leu Leu He Asp Asp Gly Arg Ser Ala Met Arg Arg Gly Gin Ala 
120 125 130 

teg get gag tgg aaa ggc caa aaa cca get cct ttg aag gcg eta cct 547 
Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro Leu Lys Ala Leu Pro 
135 140 145 



ggc aaa aga gtc acc caa atg gcc tat gca cgt get ggc gtg att act 



595 
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Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg Ala Gly Val lie Thr 

150 155 160 165 

cgt gaa atg gag ttt gta gcg ctg cgc gaa cac gtt gat gcg gag ttt 643 

Arg Glu Met Glu Phe Val Ala Leu Arg Glu His Val Asp Ala Glu Phe 

170 175 180 

gtg cgc tct gag gtg gcg cgc ggt egg gec att att ccc aac aac gtc 691 

Val Arg Ser Glu Val Ala Arg Gly Arg Ala He He Pro Asn Asn Val 

185 190 195 

aac cac ccc gaa tct gaa ccg atg att att ggt cgc aaa ttt ttg acc 73 9 

Asn His Pro Glu Ser Glu Pro Met He He Gly Arg Lys Phe Leu Thr 

200 205 210 

aaa ate aac gec aat att ggc aat tct gcg gtc acc tct tea ate gag 7 87 

Lys He Asn Ala Asn He Gly Asn Ser Ala Val Thr Ser Ser He Glu 

215 220 225 

gaa gag gtg tec aag ctg cag tgg gee acg cgc tgg ggt gec gat acc 83 5 

Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg Trp Gly Ala Asp Thr 

230 235 240 245 

gtg atg gat eta tec acc ggc gat gat att cac acc acc cgc gaa tgg 883 

Val Met Asp Leu Ser Thr Gly Asp Asp He His Thr Thr Arg Glu Trp 

250 255 260 

att ate cgc aac tec ccc gtt cct ate ggc acc gtc ccg ate tac caa 931 

He He Arg Asn Ser Pro Val Pro He Gly Thr Val Pro He Tyr Gin 

265 270 275 

gcg ctg gaa aaa gta aat ggc gtg gec gca gac ctt aac tgg gaa gta 979 

Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp Leu Asn Trp Glu Val 

280 285 290 

ttc cgc gat acc ate att gag cag tgt gaa caa ggc gtg gac tat atg 1027 

Phe Arg Asp Thr He He Glu Gin Cys Glu Gin Gly Val Asp Tyr Met 

295 300 305 

acc ate cac gee ggc gtc ctg ctg get tat ate cca ctg act acc cgt 107 5 

Thr He His Ala Gly Val Leu Leu Ala Tyr He Pro Leu Thr Thr Arg 

310 315 320 325 

cgt gtc acc ggc att gtc tec cgc ggc gga tec att atg gee ggt tgg 1123 

Arg Val Thr Gly He Val Ser Arg Gly Gly Ser He Met Ala Gly Trp 

330 335 340 

tgt ctg gcg cat cac cgc gaa tea ttc etc tac gag cat ttc gac gag 1171 

Cys Leu Ala His His Arg Glu Ser Phe Leu Tyr Glu His Phe Asp Glu 

345 350 355 

ctg tgc gaa ate ttt gca caa tat gac gtc gca ttc tec etc ggt gat 1219 

Leu Cys Glu He Phe Ala Gin Tyr Asp Val Ala Phe Ser Leu Gly Asp 

360 365 370 

ggc eta cgc ccc gga teg ctt gec gat gec aac gac gee gcg caa ttc 12 67 

Gly Leu Arg Pro Gly Ser Leu Ala Asp Ala Asn Asp Ala Ala Gin Phe 

375 380 385 

gec gag ctg aaa acc att ggt gag etc acc caa cgc gee tgg gaa tac 1315 

Ala Glu Leu Lys Thr He Gly Glu Leu Thr Gin Arg Ala Trp Glu Tyr 
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390 395 400 405 

gat gta caa gta atg gtc gaa gga cct gga cac gtg cca eta aac atg 13 63 
Asp Val Gin Val Met Val Glu Gly Pro Gly His Val Pro Leu Asn Met 
410 415 420 

ate cag gaa aac aac gag ctg gaa caa aag tgg gca gcg gac gca cct 1411 
lie Gin Glu Asn Asn Glu Leu Glu Gin Lys Trp Ala Ala Asp Ala Pro 
425 430 435 

ttt tac act ctt gga cca eta gtt acc gac ate get cca ggt tat gac 1459 
Phe Tyr Thr Leu Gly Pro Leu Val Thr Asp lie Ala Pro Gly Tyr Asp 
440 445 450 

cac ate act tct gec att ggt gca get cac ate gee atg ggt ggc acc 1507 
His lie Thr Ser Ala lie Gly Ala Ala His lie Ala Met Gly Gly Thr 
455 460 465 

gec atg ctg tgt tat gtc acc ccg aaa gaa cac ctt ggc ctg ccc aac 1555 
Ala Met Leu Cys Tyr Val Thr Pro Lys Glu His Leu Gly Leu Pro Asn 
470 475 480 485 

cgt gac gac gtc aaa acc ggc gta ate acc tac aag etc get gec cac 1603 
Arg Asp Asp Val Lys Thr Gly Val lie Thr Tyr Lys Leu Ala Ala His 
490 495 500 

gca gca gat gtg gee aag ggt cat ccc ggc gcg cgt gec tgg gac gac 1651 
Ala Ala Asp Val Ala Lys Gly His Pro Gly Ala Arg Ala Trp Asp Asp 
505 510 515 

gec atg agt aaa gcg cgt ttt gaa ttc cgt tgg aat gat cag ttt gcg 1699 
Ala Met Ser Lys Ala Arg Phe Glu Phe Arg Trp Asn Asp Gin Phe Ala 
520 525 530 

etc tec etc gac ccc gac act gca ate get tat cac gac gaa acc ctg 1747 
Leu Ser Leu Asp Pro Asp Thr Ala lie Ala Tyr His Asp Glu Thr Leu 
535 540 545 

ccg gca gag cct gcg aaa acc gca cac ttc tgt tea atg tgt ggc ccg 1795 
Pro Ala Glu Pro Ala Lys Thr Ala His Phe Cys Ser Met Cys Gly Pro 
550 555 560 565 

aag ttc tgc tec atg cga att age cag gac att cgc gat atg ttt ggc 1843 
Lys Phe Cys Ser Met Arg lie Ser Gin Asp lie Arg Asp Met Phe Gly 
570 575 580 

gat caa ate gcg gaa ttg ggg atg cct ggg gtt ggg gat tct tct agt 1891 
Asp Gin lie Ala Glu Leu Gly Met Pro Gly Val Gly Asp Ser Ser Ser 
585 590 595 

get gtt get tct agt ggg gca egg gag ggg atg get gag aaa tec egg 1939 
Ala Val Ala Ser Ser Gly Ala Arg Glu Gly Met Ala Glu Lys Ser Arg 
600 605 610 

gaa ttt att get ggt ggt gcg gag gtt tat egg cgt tagacagagc 19 85 

Glu Phe lie Ala Gly Gly Ala Glu Val Tyr Arg Arg 
615 620 625 

gatcccagat age 1998 



BGI-121CP 



-731- 



<210> 522 
<211> 625 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 522 

Leu Lys Ala Val Pro Thr Gly Ala Arg Ala Arg Ala Glu lie Ala Leu 
15 10 15 

lie Ala Ala Arg Ala Pro Phe Glu Pro Val Arg Leu Ala Pro Ala Lys 
20 25 30 

Glu Glu Arg Asn Gly Ala Met Thr Pro Thr Gin Asn Glu lie His Pro 
35 40 45 

Lys His Ser Tyr Ser Pro lie Arg Lys Asp Gly Leu Glu Val Pro Glu 
50 55 60 

Thr Glu lie Arg Leu Asp Asp Ser Pro Ser Gly Pro Asn Glu Pro Phe 
65 70 75 80 

Arg lie Tyr Arg Thr Arg Gly Pro Glu Thr Asn Pro Lys Gin Gly Leu 
85 90 95 

Pro Arg Leu Arg Glu Ser Trp lie Thr Ala Arg Gly Asp Val Ala Thr 
100 105 110 

Tyr Gin Gly Arg Glu Arg Leu Leu lie Asp Asp Gly Arg Ser Ala Met 
115 120 125 

Arg Arg Gly Gin Ala Ser Ala Glu Trp Lys Gly Gin Lys Pro Ala Pro 
130 135 140 

Leu Lys Ala Leu Pro Gly Lys Arg Val Thr Gin Met Ala Tyr Ala Arg 
145 150 155 160 

Ala Gly Val lie Thr Arg Glu Met Glu Phe Val Ala Leu Arg Glu His 

165 170 175 

Val Asp Ala Glu Phe Val Arg Ser Glu Val Ala Arg Gly Arg Ala lie 
180 185 190 

lie Pro Asn Asn Val Asn His Pro Glu Ser Glu Pro Met lie lie Gly 
195 200 205 

Arg Lys Phe Leu Thr Lys lie Asn Ala Asn lie Gly Asn Ser Ala Val 
210 215 220 

Thr Ser Ser lie Glu Glu Glu Val Ser Lys Leu Gin Trp Ala Thr Arg 
225 230 235 240 

Trp Gly Ala Asp Thr Val Met Asp Leu Ser Thr Gly Asp Asp lie His 
245 250 255 

Thr Thr Arg Glu Trp He He Arg Asn Ser Pro Val Pro He Gly Thr 
260 265 270 

Val Pro He Tyr Gin Ala Leu Glu Lys Val Asn Gly Val Ala Ala Asp 
275 280 285 



Leu Asn Trp Glu Val Phe Arg Asp Thr lie He Glu Gin Cys Glu Gin 
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290 

Gly Val Asp Tyr Met Thr 
305 310 

Pro Leu Thr Thr Arg Arg 
325 

lie Met Ala Gly Trp Cys 
340 

Glu His Phe Asp Glu Leu 
355 

Phe Ser Leu Gly Asp Gly 
370 

Asp Ala Ala Gin Phe Ala 
385 390 

Arg Ala Trp Glu Tyr Asp 
405 

Val Pro Leu Asn Met lie 
420 

Ala Ala Asp Ala Pro Phe 
435 

Ala Pro Gly Tyr Asp His 
450 

Ala Met Gly Gly Thr Ala 
465 470 

Leu Gly Leu Pro Asn Arg 
485 

Lys Leu Ala Ala His Ala 
500 

Arg Ala Trp Asp Asp Ala 
515 

Asn Asp Gin Phe Ala Leu 
530 

His Asp Glu Thr Leu Pro 
545 550 

Ser Met Cys Gly Pro Lys 
565 

Arg Asp Met Phe Gly Asp 
580 

Gly Asp Ser Ser Ser Ala 
595 

Ala Glu Lys Ser Arg Glu 
610 



295 

He His Ala Gly Val 
315 

Val Thr Gly He Val 
330 

Leu Ala His His Arg 
345 

Cys Glu He Phe Ala 
360 

Leu Arg Pro Gly Ser 
375 

Glu Leu Lys Thr He 
395 

Val Gin Val Met Val 
410 

Gin Glu Asn Asn Glu 
425 

Tyr Thr Leu Gly Pro 
440 

He Thr Ser Ala lie 
455 

Met Leu Cys Tyr Val 
475 

Asp Asp Val Lys Thr 
490 

Ala Asp Val Ala Lys 
505 

Met Ser Lys Ala Arg 
520 

Ser Leu Asp Pro Asp 
535 

Ala Glu Pro Ala Lys 
555 

Phe Cys Ser Met Arg 
570 

Gin He Ala Glu Leu 
585 

Val Ala Ser Ser Gly 
600 

Phe He Ala Gly Gly 
615 



300 

Leu Leu Ala Tyr He 
320 

Ser Arg Gly Gly Ser 
335 

Glu Ser Phe Leu Tyr 
350 

Gin Tyr Asp Val Ala 
365 

Leu Ala Asp Ala Asn 
380 

Gly Glu Leu Thr Gin 
400 

Glu Gly Pro Gly His 
415 

Leu Glu Gin Lys Trp 

430 

Leu Val Thr Asp He 
445 

Gly Ala Ala His He 
460 

Thr Pro Lys Glu His 
480 

Gly Val He Thr Tyr 
495 

Gly His Pro Gly Ala 
510 

Phe Glu Phe Arg Trp 
525 

Thr Ala He Ala Tyr 
540 

Thr Ala His Phe Cys 
560 

He Ser Gin Asp He 
575 

Gly Met Pro Gly Val 
590 

Ala Arg Glu Gly Met 
605 

Ala Glu Val Tyr Arg 

620 
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Arg 
625 



<210> 523 
<211> 1013 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (990) 
<223> RXA01019 

<400> 523 

act ttg gcg cac tea ctt tea ttc ccg gat teg ctt cgc gac ggg cca 48 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 

15 10 15 

acc gtt gga gac etc ggg gaa ttt gaa gtg att egg gta ate acg gag 96 
Thr Val Gly Asp Leu Gly Glu Phe Glu Val lie Arg Val lie Thr Glu 
20 25 30 

caa get gga tea tct etc aac ggc gat gac gca get gtg ctt egg cat 144 
Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

gca tea ccc aat tec agg get gtt gtc acc acc gac atg ttg gtt gcg 192 
Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

ggt agg cat ttc caa ttg gat tgg tec acc ccg gaa caa ata ggg cag 240 
Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin lie Gly Gin 
65 70 75 80 

aag gcg att gtg cag aac ttt get gat att gag gcg atg ggt gca cgt 28 8 
Lys Ala lie Val Gin Asn Phe Ala Asp lie Glu Ala Met Gly Ala Arg 
85 90 95 

cca gta gee gca ttg ttg gcg att tec gee ccc aca cac acc ccc gtg 33 6 
Pro Val Ala Ala Leu Leu Ala lie Ser Ala Pro Thr His Thr Pro Val 
100 105 110 

gag ttt gtc cga ggc tta gee cgt ggc atg aat caa cgc ttg gag gag 3 84 
Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

tac tec gcg gaa ctt gtt ggc gga gac ate acc age ggg gac tec ttg 43 2 
Tyr Ser Ala Glu Leu Val Gly Gly Asp lie Thr Ser Gly Asp Ser Leu 
130 135 140 

gtt att get gta act gca att ggt caa ctg ggt gga tec ttg cca gag 480 
Val lie Ala Val Thr Ala lie Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

ctg acg ttg gga cgt gec cga cca gga cag acc ctg gtg gee cac gga 52 8 
Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 
165 170 175 



aag ate ggt tac tec gca gca ggc ctt get eta ctg cag cac ttt ggt 



576 
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Lys lie Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 
180 185 190 

cca gac aac gtt cca gag cac ctt cgc ccc ttg gtg gat gca cac tgc 624 
Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

gca cca gtt etc acc cca ggc cga ggc atg gtg gca cgc get get gga 672 
Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

gcg acc gec atg act gat aac teg gac gga ctg att gtg gat ctt aac 72 0 
Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu lie Val Asp Leu Asn 
225 230 235 240 

caa atg gec atg aag tct ggt gtg cgc ate gat gtg gat tec tgt age 768 
Gin Met Ala Met Lys Ser Gly Val Arg lie Asp Val Asp Ser Cys Ser 
245 250 255 

ate age ccc gat gaa etc ctt age gaa gec get tec gta etc gga aca 816 
lie Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 
260 265 270 

gac gee tgg cga tgg ate tta age ggc ggg gaa gac cac acc ctg etc 864 
Asp Ala Trp Arg Trp lie Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

tct acg acg ttt ggc gat gee ccc tct gga ttc cgc acc ate ggc caa 912 
Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr He Gly Gin 
290 295 300 

gtc acc aaa aca cgc cac gaa gac etc gtc acc gta gat aag aaa acc 9 60 
Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

ccc gca ttt tec gat gga tgg aga age ttc taatgaccaa caccctatgg 1010 
Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 

aat 1013 



<210> 524 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 524 

Thr Leu Ala His Ser Leu Ser Phe Pro Asp Ser Leu Arg Asp Gly Pro 
15 10 15 

Thr Val Gly Asp Leu Gly Glu Phe Glu Val He Arg Val He Thr Glu 
20 25 30 

Gin Ala Gly Ser Ser Leu Asn Gly Asp Asp Ala Ala Val Leu Arg His 
35 40 45 

Ala Ser Pro Asn Ser Arg Ala Val Val Thr Thr Asp Met Leu Val Ala 
50 55 60 

Gly Arg His Phe Gin Leu Asp Trp Ser Thr Pro Glu Gin He Gly Gin 
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65 



70 75 80 



Lys Ala He Val Gin Asn Phe Ala Asp He Glu Ala Met Gly Ala Arg 
85 90 95 

Pro Val Ala Ala Leu Leu Ala He Ser Ala Pro Thr His Thr Pro Val 
100 105 HO 

Glu Phe Val Arg Gly Leu Ala Arg Gly Met Asn Gin Arg Leu Glu Glu 
115 120 125 

Tyr Ser Ala Glu Leu Val Gly Gly Asp He Thr Ser Gly Asp Ser Leu 
130 135 140 

Val He Ala Val Thr Ala He Gly Gin Leu Gly Gly Ser Leu Pro Glu 
145 150 155 160 

Leu Thr Leu Gly Arg Ala Arg Pro Gly Gin Thr Leu Val Ala His Gly 
165 170 175 

Lys He Gly Tyr Ser Ala Ala Gly Leu Ala Leu Leu Gin His Phe Gly 
180 185 190 

Pro Asp Asn Val Pro Glu His Leu Arg Pro Leu Val Asp Ala His Cys 
195 200 205 

Ala Pro Val Leu Thr Pro Gly Arg Gly Met Val Ala Arg Ala Ala Gly 
210 215 220 

Ala Thr Ala Met Thr Asp Asn Ser Asp Gly Leu He Val Asp Leu Asn 
225 230 235 240 

Gin Met Ala Met Lys Ser Gly Val Arg He Asp Val Asp Ser Cys Ser 
245 250 255 

He Ser Pro Asp Glu Leu Leu Ser Glu Ala Ala Ser Val Leu Gly Thr 
260 265 270 

Asp Ala Trp Arg Trp He Leu Ser Gly Gly Glu Asp His Thr Leu Leu 
275 280 285 

Ser Thr Thr Phe Gly Asp Ala Pro Ser Gly Phe Arg Thr He Gly Gin 
290 295 300 

Val Thr Lys Thr Arg His Glu Asp Leu Val Thr Val Asp Lys Lys Thr 
305 310 315 320 

Pro Ala Phe Ser Asp Gly Trp Arg Ser Phe 
325 330 



<210> 525 
<211> 706 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXA01352 
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<400> 525 

gtgcccaatg cattgggctg agattgcgcg ctgttgctgc gcgggaccgt tcgaacctgt 6 0 

ctggttaaca ccagcgaagg aagcgaggat tgattgtccc gtg ttt gaa aat cgt 115 

Val Phe Glu Asn Arg 
1 5 

ttt gac ctg cgt tgt tat gtt gtg act ggt gcg ggc teg gtg gat gag 163 
Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala Gly Ser Val Asp Glu 
10 15 20 

gtt gtg cac act gcg tct get gcg get cgt ggt ggc gcg ggt gtg gtg 211 
Val Val His Thr Ala Ser Ala Ala Ala Arg Gly Gly Ala Gly Val Val 
25 30 35 

cag gtg cgt tea aag cct att teg cca gaa gcg atg agg gag ttg gca 259 
Gin Val Arg Ser Lys Pro lie Ser Pro Glu Ala Met Arg Glu Leu Ala 
40 45 50 

tea aag gtt gcg ctt gag gtt gcg egg tgc age cca aca acg agg gtg 3 07 
Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser Pro Thr Thr Arg Val 
55 60 65 

ctt ate gac gac cac etc cac gtt get tct tec tta atg cgc gaa gga 355 
Leu lie Asp Asp His Leu His Val Ala Ser Ser Leu Met Arg Glu Gly 
70 75 80 85 

etc ccg att cac ggt gtg cat ctt ggg cag gat gat atg teg gtg ctt 403 
Leu Pro lie His Gly Val His Leu Gly Gin Asp Asp Met Ser Val Leu 
90 95 100 

gag get cgt gag ttg ttg ggg cct gag gcg ate att ggg ttg act act 451 
Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala lie lie Gly Leu Thr Thr 
105 110 115 

gga ace eta gaa ctt gtg gcg gcg gcg aat gag ctg tec gat gtg ttg 499 
Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu Leu Ser Asp Val Leu 
120 125 130 

gat tac ate ggt get ggg ccg ttt egg aag act ccc acc aag gat tea 547 
Asp Tyr lie Gly Ala Gly Pro Phe Arg Lys Thr Pro Thr Lys Asp Ser 
135 140 145 

ggt egg cca ccg att ggc ctt gcg ggt tat ccc cct ttg gtg gaa ttg 595 
Gly Arg Pro Pro He Gly Leu Ala Gly Tyr Pro Pro Leu Val Glu Leu 
150 155 160 165 

tec aag gtg ccg ate gtt gcg att ggt gat gtc acc cct gec gat gtg 643 
Ser Lys Val Pro He Val Ala He Gly Asp Val Thr Pro Ala Asp Val 
170 175 180 

cgc get etc age gca acc ggt gtg get ggc gtt gee atg gtg egg get 691 
Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val Ala Met Val Arg Ala 
185 190 195 

ttt tct gaa tct gat 706 
Phe Ser Glu Ser Asp 
200 



<210> 526 
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<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 526 

Val Phe Glu Asn Arg Phe Asp Leu Arg Cys Tyr Val Val Thr Gly Ala 
15 10 15 

Gly Ser Val Asp Glu Val Val His Thr Ala Ser Ala Ala Ala Arg Gly 
20 25 30 

Gly Ala Gly Val Val Gin Val Arg Ser Lys Pro He Ser Pro Glu Ala 
35 40 45 

Met Arg Glu Leu Ala Ser Lys Val Ala Leu Glu Val Ala Arg Cys Ser 
50 55 60 

Pro Thr Thr Arg Val Leu He Asp Asp His Leu His Val Ala Ser Ser 
65 70 75 80 

Leu Met Arg Glu Gly Leu Pro He His Gly Val His Leu Gly Gin Asp 
85 90 95 

Asp Met Ser Val Leu Glu Ala Arg Glu Leu Leu Gly Pro Glu Ala He 
100 105 110 

He Gly Leu Thr Thr Gly Thr Leu Glu Leu Val Ala Ala Ala Asn Glu 
115 120 125 

Leu Ser Asp Val Leu Asp Tyr He Gly Ala Gly Pro Phe Arg Lys Thr 
130 135 140 

Pro Thr Lys Asp Ser Gly Arg Pro Pro He Gly Leu Ala Gly Tyr Pro 
145 150 155 160 

Pro Leu Val Glu Leu Ser Lys Val Pro He Val Ala He Gly Asp Val 
165 170 175 

Thr Pro Ala Asp Val Arg Ala Leu Ser Ala Thr Gly Val Ala Gly Val 
180 185 190 

Ala Met Val Arg Ala Phe Ser Glu Ser Asp 
195 200 



<210> 527 
<211> 944 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (921) 
<223> RXA01381 

<400> 527 

tec gca ggc gtt gga acc ate acg gtc ate gat gac gac acc gtc gac 48 

Ser Ala Gly Val Gly Thr He Thr Val He Asp Asp Asp Thr Val Asp 
15 10 15 



att tec aac att cac cgc caa ate etc ttc ggc gca age gat gtc ggt 9 6 
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Ile Ser Asn He His Arg Gin He Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

cga ccc aag gtc gag gtt gcc gcc gag cgc etc aaa gaa etc caa cca 
Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

gac ate acc gtc aac gcg ttg cac gaa egg ate act cca gaa aac gcc 
Asp He Thr Val Asn Ala Leu His Glu Arg He Thr Pro Glu Asn Ala 
50 55 60 

tgc gag ctg etc aat tec gtg gac etc gtc tta gac ggc tec gat tct 
Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 



65 70 



75 80 



ttc tec aca aaa tac tta gtg tct gat gcc gcc gaa ate acc gga act 
Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu He Thr Gly Thr 



85 



90 95 



ccc etc ate tgg gca acg gta ctg cgc ttt cac ggc gaa ctg gca etc 
Pro Leu He Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 HO 

ttc aac tct ggc ccc gac cac cgc gga gtc ggc ctg cgc gac gtc ttc 
Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

ccc gaa caa ccc tec gcc gat ttc gtc cct gac tgc gcc acc get ggt 
Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

gtt ctt ggc gcc acc aca gcc acc ate ggc gca etc atg gcc act cac 
Val Leu Gly Ala Thr Thr Ala Thr He Gly Ala Leu Met Ala Thr His 
145 150 155 160 

gcc ate gga ttt etc aca gaa ate ggc gac gtc caa cca ggc aca ate 
Ala He Gly Phe Leu Thr Glu He Gly Asp Val Gin Pro Gly Thr He 
165 170 175 

etc tec tac gac gca ttc ccc gcc gcc acg cgc age ttc cgc gtc tec 
Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 
180 185 190 

gcc gac ccg gcg cgc cca ctg gtc acc cgc etc cgc gcc tec tac gag 
Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 

gca gcg cgc acc gat aca act teg ctt ate gac gcc acc etc aac ggc 
Ala Ala Arg Thr Asp Thr Thr Ser Leu He Asp Ala Thr Leu Asn Gly 
210 215 220 

tec etc acc gcc etc gat ate cga gag cca cat gaa gtt ctg etc aaa 
Ser Leu Thr Ala Leu Asp He Arg Glu Pro His Glu Val Leu Leu Lys 
225 230 235 240 

gac etc ccc gag ggc gca acg tea ctg aag etc ccc tta age cag ate 
Asp Leu Pro Glu Gly Ala Thr Ser Leu Lys Leu Pro Leu Ser Gin He 
245 250 255 

acc teg gac age gac att tta gag gca ctg tct gga ate gac ggc gac 
Thr Ser Asp Ser Asp He Leu Glu Ala Leu Ser Gly He Asp Gly Asp 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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260 265 270 

att ttg gtc tac tgc get teg gga ate cgc agt tec gac ttc ate gac 864 
lie Leu Val Tyr Cys Ala Ser Gly lie Arg Ser Ser Asp Phe lie Asp 
275 280 285 

aac tac tec cac etc ggc cac aaa ttt gtg aat ctt ccc ggt ggg gtc 912 
Asn Tyr Ser His Leu Gly His Lys Phe Val Asn Leu Pro Gly Gly Val 
290 295 300 

aac gcg ctg tagctgtcaa tttaagaggc cag 944 

Asn Ala Leu 

305 



<210> 528 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 528 

Ser Ala Gly Val Gly Thr lie Thr Val lie Asp Asp Asp Thr Val Asp 
15 10 15 

lie Ser Asn lie His Arg Gin lie Leu Phe Gly Ala Ser Asp Val Gly 
20 25 30 

Arg Pro Lys Val Glu Val Ala Ala Glu Arg Leu Lys Glu Leu Gin Pro 
35 40 45 

Asp lie Thr Val Asn Ala Leu His Glu Arg lie Thr Pro Glu Asn Ala 
50 55 60 

Cys Glu Leu Leu Asn Ser Val Asp Leu Val Leu Asp Gly Ser Asp Ser 
65 70 75 80 

Phe Ser Thr Lys Tyr Leu Val Ser Asp Ala Ala Glu He Thr Gly Thr 
85 90 95 

Pro Leu He Trp Ala Thr Val Leu Arg Phe His Gly Glu Leu Ala Leu 
100 105 110 

Phe Asn Ser Gly Pro Asp His Arg Gly Val Gly Leu Arg Asp Val Phe 
115 120 125 

Pro Glu Gin Pro Ser Ala Asp Phe Val Pro Asp Cys Ala Thr Ala Gly 
130 135 140 

Val Leu Gly Ala Thr Thr Ala Thr He Gly Ala Leu Met Ala Thr His 
145 150 155 160 

Ala He Gly Phe Leu Thr Glu He Gly Asp Val Gin Pro Gly Thr He 
165 170 175 

Leu Ser Tyr Asp Ala Phe Pro Ala Ala Thr Arg Ser Phe Arg Val Ser 
180 185 190 

Ala Asp Pro Ala Arg Pro Leu Val Thr Arg Leu Arg Ala Ser Tyr Glu 
195 200 205 



Ala Ala Arg Thr Asp Thr Thr Ser Leu He Asp Ala Thr Leu Asn Gly 
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210 

Ser Leu Thr Ala 
225 

Asp Leu Pro Glu 



Thr Ser Asp Ser 
260 

lie Leu Val Tyr 
275 

Asn Tyr Ser His 
290 



215 

Leu Asp lie Arg 
230 

Gly Ala Thr Ser 
245 

Asp lie Leu Glu 



Cys Ala Ser Gly 

280 

Leu Gly His Lys 
295 



220 

Glu Pro His Glu 
235 

Leu Lys Leu Pro 
250 

Ala Leu Ser Gly 
265 

lie Arg Ser Ser 



Phe Val Asn Leu 
300 



Val Leu Leu Lys 
240 

Leu Ser Gin lie 
255 

lie Asp Gly Asp 
270 

Asp Phe lie Asp 
285 

Pro Gly Gly Val 



Asn Ala Leu 
305 



<210> 529 
<211> 259 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (259) 

<223> RXA01360 



<400> 529 

gtggcaatca acgccgcggt cgtacccaga tcccagtggt cacgcgccat ttgtgacaac 60 

gattccgtag aagttctcac cgcaattcag ggaggttaaa atg ctg cat att get 115 

Met Leu His lie Ala 
1 5 

gat aaa act ttc gat tec cac etc ate atg ggc acc ggc gga gec acc 163 
Asp Lys Thr Phe Asp Ser His Leu He Met Gly Thr Gly Gly Ala Thr 
10 15 20 

tct cag gcg ttg ctg gag gaa tec ctt gtc gec agt gga act caa ttg 211 
Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala Ser Gly Thr Gin Leu 
25 30 35 



acc acc gtg gcg atg cgt cga cac caa gca acc acc tct age gga gaa 25 9 
Thr Thr Val Ala Met Arg Arg His Gin Ala Thr Thr Ser Ser Gly Glu 
40 45 50 



<210> 530 
<211> 53 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 530 

Met Leu His He Ala Asp Lys Thr Phe Asp Ser His Leu He Met Gly 
15 10 15 



Thr Gly Gly Ala Thr Ser Gin Ala Leu Leu Glu Glu Ser Leu Val Ala 
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20 25 30 

Ser Gly Thr Gin Leu Thr Thr Val Ala Met Arg Arg His Gin Ala Thr 
35 40 45 

Thr Ser Ser Gly Glu 
50 



<210> 531 
<211> 629 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (606) 
<223> RXA01361 

<400> 531 

gcc gac get gtg ate tct att gat ggc cac gat ccg tgt ttg acc gtg 48 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

acg atg aat teg ggg gtg agg gtt gcg teg aaa age gtt gtt gtt ttg 9 6 
Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 

gcg gcg ggc ctg ggc gcc gca age att ccc ggc tgg ttt gag ggc gcg 144 
Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

aac cca ttg cag ttg agg ccg gtg tac ggc gat att gtg cgc gtg cgc 192 
Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

gtg ccg gag cga ctg cag ccg atg gtc acc aag gtg gtg cgc ggg ttt 240 
Val Pro Glu Arg Leu^ Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

gtg gaa gat cgt cag att tat ate att ccg cgt acc gat ggc acc etc 2 88 
Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 
85 90 95 

gcg ate ggc gcg aca age cgt gag gat cac ccg caa cct cga acg ggc 33 6 
Ala He Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 
100 105 110 

gca gtg cat gat ttg eta cgc gat get ate cgt ttg att ccg ggc att 3 84 
Ala Val His Asp Leu Leu Arg Asp Ala He Arg Leu He Pro Gly He 
115 120 125 

gaa gaa acc gaa ttt ate gaa gtc acc tgc ggc gcc cgc ccc ggc acc 43 2 
Glu Glu Thr Glu Phe He Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

ccg gat gac ctg ccg tac ctg gga tgg gtt gga tec aat gtg att gcg 480 
Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val He Ala 
145 150 155 160 



tec aca gga tat ttc cgc cat gga att ttg ctg tea gcc ctt ggt gca 



528 
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Ser Thr Gly Tyr Phe Arg His Gly lie Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

cgc get gec gtt gat atg gca acc aac cag cca ctg ttc ccc act ctt 576 
Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 
180 185 190 

gat gtg tgc gat ccg ttt cgc cac caa att taaggatttt tcacaagtga 62 6 

Asp Val Cys Asp Pro Phe Arg His Gin lie 
195 200 

tta 629 



<210> 532 
<211> 202 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 532 

Ala Asp Ala Val lie Ser lie Asp Gly His Asp Pro Cys Leu Thr Val 
15 10 15 

Thr Met Asn Ser Gly Val Arg Val Ala Ser Lys Ser Val Val Val Leu 
20 25 30 

Ala Ala Gly Leu Gly Ala Ala Ser lie Pro Gly Trp Phe Glu Gly Ala 
35 40 45 

Asn Pro Leu Gin Leu Arg Pro Val Tyr Gly Asp lie Val Arg Val Arg 
50 55 60 

Val Pro Glu Arg Leu Gin Pro Met Val Thr Lys Val Val Arg Gly Phe 
65 70 75 80 

Val Glu Asp Arg Gin lie Tyr lie lie Pro Arg Thr Asp Gly Thr Leu 
85 90 95 

Ala lie Gly Ala Thr Ser Arg Glu Asp His Pro Gin Pro Arg Thr Gly 
100 105 110 

Ala Val His Asp Leu Leu Arg Asp Ala lie Arg Leu lie Pro Gly He 
115 120 125 

Glu Glu Thr Glu Phe He Glu Val Thr Cys Gly Ala Arg Pro Gly Thr 
130 135 140 

Pro Asp Asp Leu Pro Tyr Leu Gly Trp Val Gly Ser Asn Val He Ala 
145 150 155 160 

Ser Thr Gly Tyr Phe Arg His Gly He Leu Leu Ser Ala Leu Gly Ala 
165 170 175 

Arg Ala Ala Val Asp Met Ala Thr Asn Gin Pro Leu Phe Pro Thr Leu 
180 185 190 

Asp Val Cys Asp Pro Phe Arg His Gin He 
195 200 



<210> 533 
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<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXA01208 

<400> 533 

tactaggcac ggggtgccaa ccggatggaa aaattccgga ggctgagaaa acacccgttg 60 



aacctgctct agctcgtact agcgaaggga tggccttaac gtg get aac teg ttt 

Val Ala Asn Ser Phe 
1 5 



115 



ttg gat tct tta act ctt gtt cga caa aac act ccc ctt gtt cag tgt 
Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr Pro Leu Val Gin Cys 
10 15 20 



163 



ttg acc aac tct gtg gtc atg caa ttc acg gec aat gtg ttg ctt gec 
Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala Asn Val Leu Leu Ala 
25 30 35 



211 



gcg ggt gcg acc cct gcg atg gtg gat act cca get gaa teg gca gaa 
Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro Ala Glu Ser Ala Glu 
40 45 50 



259 



ttc gec get gtg gec aat gga gtg etc ate aat gcg gga act cct tct 
Phe Ala Ala Val Ala Asn Gly Val Leu He Asn Ala Gly Thr Pro Ser 
55 60 65 



307 



gcg gag caa tac caa ggc atg acc aag gee att gag ggt gca cga aaa 
Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala lie Glu Gly Ala Arg Lys 
70 75 80 85 



355 



get ggc aca cca tgg gtg tta gac cca gtt get gtg ggt ggg ttg teg 
Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala Val Gly Gly Leu Ser 
90 95 100 



403 



gag agg acc aag tat gcg gag gga ate gtc gat aag cag cct gec gca 
Glu Arg Thr Lys Tyr Ala Glu Gly He Val Asp Lys Gin Pro Ala Ala 
105 110 115 



451 



att cgt gga aac gec tea gag gtc gtg gcg ctt gcg ggg etc ggt gec 
He Arg Gly Asn Ala Ser Glu Val Val Ala Leu Ala Gly Leu Gly Ala 
120 125 130 



499 



ggt ggg cgc ggc gta gac gcg acc gat tec gtg gaa gtg gcg ttg gag 
Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val Glu Val Ala Leu Glu 
135 140 145 



547 



gcg gcg caa ttg ttg gec aag cgc act ggt ggc gtc gtg get gtc tct 
Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly Val Val Ala Val Ser 
150 155 160 165 



595 



ggt gcg gag gac ttg att gtg tct gcg gat egg gtg acg tgg ttg cgt 
Gly Ala Glu Asp Leu He Val Ser Ala Asp Arg Val Thr Trp Leu Arg 
170 175 180 



643 



teg ggg gat ccg atg ttg cag ctg gtg att ggc act gga tgc tct ttg 



691 
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Ser Gly Asp Pro Met Leu Gin Leu Val He Gly Thr Gly Cys Ser Leu 
185 190 195 

ggc gcg ctg aca get gca tat eta ggc gec acg gtt gac tea gat att 73 9 
Gly Ala Leu Thr Ala Ala Tyr Leu Gly Ala Thr Val Asp Ser Asp He 
200 205 210 

tec gcg cac gat get gtg ttg get gcg cat gee cat gtg ggt get get 787 
Ser Ala His Asp Ala Val Leu Ala Ala His Ala His Val Gly Ala Ala 
215 220 225 

ggc cag att gca gca cag aag gca teg gcg cca ggc age ttt gcg gtg 83 5 
Gly Gin He Ala Ala Gin Lys Ala Ser Ala Pro Gly Ser Phe Ala Val 
230 235 240 245 

gcg ttt att gat gcg ctt tat gac gtg gat gec cag get gtg gec teg 8 83 
Ala Phe He Asp Ala Leu Tyr Asp Val Asp Ala Gin Ala Val Ala Ser 
250 255 260 

ttg gtt gat gtg cga gag gec tgaaaagtac gtgactgatt ttt 92 7 

Leu Val Asp Val Arg Glu Ala 
265 



<210> 534 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 534 

Val Ala Asn Ser Phe Leu Asp Ser Leu Thr Leu Val Arg Gin Asn Thr 
15 10 15 

Pro Leu Val Gin Cys Leu Thr Asn Ser Val Val Met Gin Phe Thr Ala 
20 25 30 

Asn Val Leu Leu Ala Ala Gly Ala Thr Pro Ala Met Val Asp Thr Pro 
35 40 45 

Ala Glu Ser Ala Glu Phe Ala Ala Val Ala Asn Gly Val Leu He Asn 
50 55 60 

Ala Gly Thr Pro Ser Ala Glu Gin Tyr Gin Gly Met Thr Lys Ala He 
65 70 75 80 

Glu Gly Ala Arg Lys Ala Gly Thr Pro Trp Val Leu Asp Pro Val Ala 
85 90 95 

Val Gly Gly Leu Ser Glu Arg Thr Lys Tyr Ala Glu Gly He Val Asp 
100 105 110 

Lys Gin Pro Ala Ala He Arg Gly Asn Ala Ser Glu Val Val Ala Leu 
115 120 125 

Ala Gly Leu Gly Ala Gly Gly Arg Gly Val Asp Ala Thr Asp Ser Val 
130 135 140 

Glu Val Ala Leu Glu Ala Ala Gin Leu Leu Ala Lys Arg Thr Gly Gly 
145 150 155 160 



Val Val Ala Val Ser Gly Ala Glu Asp Leu He Val Ser Ala Asp Arg 
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165 

Val Thr Trp Leu Arg 
180 

Thr Gly Cys Ser Leu 
195 

Val Asp Ser Asp lie 
210 

His Val Gly Ala Ala 
225 

Gly Ser Phe Ala Val 
245 

Gin Ala Val Ala Ser 
260 



170 

Ser Gly Asp Pro Met 
185 

Gly Ala Leu Thr Ala 
200 

Ser Ala His Asp Ala 
215 

Gly Gin lie Ala Ala 
230 

Ala Phe lie Asp Ala 
250 

Leu Val Asp Val Arg 
265 



175 

Leu Gin Leu Val lie Gly 
190 

Ala Tyr Leu Gly Ala Thr 
205 

Val Leu Ala Ala His Ala 
220 

Gin Lys Ala Ser Ala Pro 
235 240 

Leu Tyr Asp Val Asp Ala 
255 

Glu Ala 



<210> 535 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXA00838 

<400> 535 

tcgtctaata gtgctgccaa tccaccggcc attgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 115 

Met Lys lie Ala lie 
1 5 

gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 
10 15 20 

tct ggt gca gat ate acg atg gtt gca cgt gga cga aca tta gaa gec 211 
Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 
25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala Arg Gly Glu Arg Tyr 
40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 3 07 
Val Pro lie Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 

gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 
Val Val Met lie Ala Thr Lys Ala Leu Ser Arg Ser Leu Asp Leu Ala 
70 75 80 85 



gaa ctt ttg ggt ggg ata cct gcg aat teg gtg gtc gcg att act cag 403 
Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val Val Ala lie Thr Gin 
90 95 100 
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aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 451 

Asn Ser lie Glu Ser Ala Asp Leu Ala Ala Lys Ser lie Gly Ala Asp 

105 110 115 

cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 499 

Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 

120 125 130 

gec tea gtg tea tac aag gga ggc cca ctg tec tac acg ttt ggt gat 547 

Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 

135 140 145 

tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gec ggt 595 

Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 

150 155 160 165 

att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 643 

lie Asp Gly Val Leu His Pro Asp lie Leu Val Asp Val Trp Glu Lys 

170 175 180 

gee atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 691 

Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 

185 190 195 

caa tta ggt ace ttg cgt acg cat ttt agg get tec ctg gaa gec ttg 73 9 

Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala Ser Leu Glu Ala Leu 

200 205 210 

atg gaa gag gtg get gag gtg get cgc gcg gca ggt gtt gcg ttg ccg 7 87 

Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 

215 220 225 

age gat gcg gtg gag cgc ace atg aat ttt gcg gat egg atg cct gag 83 5 

Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 

230 235 240 245 

aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 883 

Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 

250 255 260 

gag ctt gag get cag aca ggt gca att gtg egg gca gcg cac aaa gtg 931 

Glu Leu Glu Ala Gin Thr Gly Ala He Val Arg Ala Ala His Lys Val 

265 270 275 

ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 979 

Gly Val Lys Thr Pro Leu His Asp Leu He Tyr Ala Gly Leu Lys Leu 

280 285 290 

aaa gaa gag gaa aat tea ctt tagggataga atcaagatcc atg 1023 
Lys Glu Glu Glu Asn Ser Leu 
295 300 



<210> 536 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 536 

Met Lys He Ala He Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly 
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15 10 15 

Ala Leu Leu Gin Glu Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly 
20 25 30 

Arg Thr Leu Glu Ala Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala 
35 40 45 

Arg Gly Glu Arg Tyr Val Pro lie Pro Ala Val Ala Ser Val Gin Glu 
50 55 60 

Leu Lys Asp Ala Asp Val Val Met lie Ala Thr Lys Ala Leu Ser Arg 
65 70 75 80 

Ser Leu Asp Leu Ala Glu Leu Leu Gly Gly lie Pro Ala Asn Ser Val 
85 90 95 

Val Ala lie Thr Gin Asn Ser He Glu Ser Ala Asp Leu Ala Ala Lys 
100 105 110 

Ser He Gly Ala Asp Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe 
115 120 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly He Asp Gly Val Leu His Pro Asp He Leu Val 
165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly 
180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 
245 250 255 

Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala He Val Arg 
260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu He Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 295 300 



<210> 537 
<211> 693 
<212> DNA 

<213> Corynebacterium glut ami cum 



BGI-121CP 
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<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02400 

<400> 537 

aggtgccccc aacgttgcct gttgactgca aattttccga aagaatccat aaactacttc 6 0 

tttaagtcgc cagattaaag tcgtcaatga aaggacatac atg tct att tec cgc 115 

Met Ser lie Ser Arg 
1 5 

acc gtc ttc ggc ate gca gec ace gca gee ctg tct gca get etc gtt 
Thr Val Phe Gly lie Ala Ala Thr Ala Ala Leu Ser Ala Ala Leu Val 
10 15 20 

gcg tgt tct cca cct cac cag cag gat tec cca gtc cag cgc acc aat 
Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro Val Gin Arg Thr Asn 
25 30 35 

gag ate ttg act act tct cag aac cca act tct gcg age age acc tea 
Glu He Leu Thr Thr Ser Gin Asn Pro Thr Ser Ala Ser Ser Thr Ser 
40 45 50 

acc tct tec gca acg act act tec tea get cct gtg gaa gag gac gta 
Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro Val Glu Glu Asp Val 
55 60 65 



ttc gaa ate tct gga ctt gat cca gag ggc ggc tac tac gca gcg ate 
Phe Glu He Ser Gly Leu Asp Pro Glu Gly Gly Tyr Tyr Ala Ala He 
90 95 100 

tgc gat tec gta gcg aac cct ggt aac cca gtt cct tct tgc acc ggc 
Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val Pro Ser Cys Thr Gly 
105 HO H5 

gaa atg get gat ttc acg tec cag gca tgg ttg age aac tec cag ccc 
Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu Ser Asn Ser Gin Pro 
120 125 130 



gta gcg aag gtc ttc ggc gat cat acc gaa ggt ttc cgc gat gtt get 
Val Ala Lys Val Phe Gly Asp His Thr Glu Gly Phe Arg Asp Val Ala 
170 175 180 

gaa gtc cca gtt act ttc gca gec get taagttttct taaaaegcac 
Glu Val Pro Val Thr Phe Ala Ala Ala 
185 190 



163 



211 



259 



307 



gag ate gtt gtt tea cca gca gcg ttg gtg gac ggt gag cag gtt acc 355 
Glu He Val Val Ser Pro Ala Ala Leu Val Asp Gly Glu Gin Val Thr 
70 75 80 85 



403 



451 



499 



ggc gcg act gta gag ate gca gaa gac ggc acc gca act gtg gag ctt 547 
Gly Ala Thr Val Glu He Ala Glu Asp Gly Thr Ala Thr Val Glu Leu 
135 140 145 

gaa get acc gca acc ggc act ggc ttg gac tgc acc act cag get tgt 595 
Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys Thr Thr Gin Ala Cys 
150 155 160 165 



643 



690 
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693 

tea 



<210> 538 
<211> 190 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 538 

Le Ser Arg Thr Val Phe Gly H 
15 10 15 



Met Ser He Ser Arg Thr Val Phe Gly He Ala Ala Thr Ala Ala Leu 



Ser Ala Ala Leu Val Ala Cys Ser Pro Pro His Gin Gin Asp Ser Pro 
20 25 30 

Val Gin Arg Thr Asn Glu He Leu Thr Thr Ser Gin Asn Pro Thr Ser 
35 40 45 

Ala Ser Ser Thr Ser Thr Ser Ser Ala Thr Thr Thr Ser Ser Ala Pro 
50 55 60 

Val Glu Glu Asp Val Glu He Val Val Ser Pro Ala Ala Leu Val Asp 
65 70 75 80 

Gly Glu Gin Val Thr Phe Glu He Ser Gly Leu Asp Pro Glu Gly Gly 
85 90 95 

Tyr Tyr Ala Ala He Cys Asp Ser Val Ala Asn Pro Gly Asn Pro Val 
100 105 HO 

Pro Ser Cys Thr Gly Glu Met Ala Asp Phe Thr Ser Gin Ala Trp Leu 
115 120 125 

Ser Asn Ser Gin Pro Gly Ala Thr Val Glu He Ala Glu Asp Gly Thr 
130 135 140 

Ala Thr Val Glu Leu Glu Ala Thr Ala Thr Gly Thr Gly Leu Asp Cys 
145 150 155 160 

Thr Thr Gin Ala Cys Val Ala Lys Val Phe Gly Asp His Thr Glu Gly 
165 170 175 

Phe Arg Asp Val Ala Glu Val Pro Val Thr Phe Ala Ala Ala 
180 185 190 



<210> 539 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1528) 

<223> RXN01209 

<400> 539 

cagattgeag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgeg 6 0 

ctttatgacg tggatgecca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 



BGI-121CP 



-750- 



gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 



163 



ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala He 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 259 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp He Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 
Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 
105 HO H5 



act caa act gaa etc tct caa aca gaa etc caa gga gec ttc gtg aat 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 



307 



355 



403 



aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gec tct act gcg 547 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gec get gta get caa gac cac ggc ate gca tea gta get att gga 643 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 



691 



739 



835 
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tcg cct tct gcc cca cgt gtg ttg tct att gca ggc act gat ccc aca 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 



ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
Gly Val Asn Thr He His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gcc ate aag etc ggc 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gcc gac acc gtc gat ctg gtg get tea tgg ctt ggt 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gcc acc 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met He Ala Thr 
345 350 355 



age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 



ctg gcc gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gcc 
Leu Ala Val His Val Asp Val Val Thr Pro Asn He Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gcc ate acc atg gat gag gcc att get 
Val Leu Cys Asp Ser Ala Pro Ala He Thr Met Asp Glu Ala He Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr He Val He Val Lys 
410 415 420 



ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gcc acc aag ate 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys He 
455 460 465 



gcc gcc ggc gaa age gtg gaa 
Ala Ala Gly Glu Ser Val Glu 
470 475 



931 



979 



1027 



1075 



1123 



1171 



1219 



1267 



1315 



1363 



1411 



1459 



1507 



1528 
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<210> 540 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 540 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 

Val Asp Ser Ala He Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp He Ala Val Glu Leu Gly Leu His Leu His He Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 HO 

Gly Leu Ser He Glu Asn Leu Asp Gin Leu His Ala Val He Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val He Gly He Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 



He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 
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Ala Gin Asn Thr His Gly Val Asn Thr lie His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala lie Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met lie Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

lie Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met 
385 390 395 400 

Asp Glu Ala He Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

He Val He Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys He Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 541 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1528) 

<223> FRXA01209 

<400> 541 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 6 0 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 11 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 16 

Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 21 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He Val Asp Ser Ala He 
25 30 35 
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tcc ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 



70 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 
Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 



teg cct tct gec cca cgt gtg ttg tct att gca ggc act gat ccc aca 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 



259 



307 



cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gee gtt gag 3 55 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp He Ala Val Glu 

75 80 85 



403 



451 



499 



547 



gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser He Glu 
105 HO H5 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gee gag act ggt 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gee tct act gcg 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly He Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 
He Ala Ala Val Ala Gin Asp His Gly He Ala Ser Val Ala He Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gee gaa etc get get acg ccc ate gac 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 



643 



691 



ggt ctg tgc gtg gtc tct gaa ate atg acc gee gee aat cca gca get 73 9 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 83 5 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 



883 



ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 
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tcc cat ggc aca ggc tgt teg etc tct gcg tea ctt gee ace aag ate 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 



1027 



1075 



1123 



1171 



ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 
Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gee ate aag etc ggc 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gec gac acc gtc gat ctg gtg get tea tgg ctt ggt 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gee acc 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gee 12 67 
Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gee ate acc atg gat gag gee att get 1315 
Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 13 63 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 1459 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 



1411 



1507 



gee gee ggc gaa age gtg gaa 152 8 

Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 542 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 542 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 
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Val Thr Asp Pro 
20 

Val Asp Ser Ala 
35 

Lys Asn Ser Gly 
50 

Glu Leu Cys Asp 
65 

Asp lie Ala Val 



Thr Pro Tyr Thr 
100 

Gly Leu Ser lie 
115 

Cys Ala Glu Thr 
130 

Val Ala Ser Thr 
145 

Glu Gly lie Ala 



Ser Val Ala lie 
180 

Ala Thr Pro lie 
195 

Ala Asn Pro Ala 
210 

Thr Phe Ser Pro 
225 

Gly Ala Phe Val 



Gly Thr Asp Pro 
260 

lie Ala Ala Gly 
275 

Ala Gin Asn Thr 
290 

Phe Leu Glu Glu 
305 

Ala lie Lys Leu 



Val Leu Gly Gly 



He Ser Gly Gly 
40 

Val Glu Asp Val 
55 

Ala Arg Gly Val 
70 

Glu Leu Gly Leu 
85 

Gin Ala Arg Glu 



Glu Asn Leu Asp 
120 

Gly Val Ala Leu 
135 

Ala Thr Lys Pro 
150 

Glu He Ala Ala 
165 

Gly Gly Val Gly 



Asp Gly Leu Cys 
200 

Ala Ala Ala Thr 
215 

Glu Thr Gin Thr 
230 

Asn Ser Pro Ser 
245 

Thr Gly Gly Ala 



Gly Gly Tyr Gly 

280 

His Gly Val Asn 
295 

Gin Leu Glu Ala 
310 

Gly Met Leu Gly 
325 



Gly Pro Lys Lys 
25 

Val Ser Val Val 



Arg Ala Ala Ala 
60 

Ala Leu Val Val 
75 

His Leu His He 
90 

Leu Leu Pro Ala 
105 

Gin Leu His Ala 



Pro Asp Val He 
140 

Asp Ala Ala Pro 
155 

Val Ala Gin Asp 
170 

Leu Arg Asn Ala 
185 

Val Val Ser Glu 



Arg Leu Arg Thr 
220 

Glu Leu Ser Gin 
235 

Ala Pro Arg Val 
250 

Gly He Gin Ala 
265 

Met Cys Val Val 



Thr He His Thr 
300 

Val Phe Ser Asp 
315 

Ser Ala Asp Thr 
330 



Val Ala Gly He 
30 

Gin Leu Arg Asp 
45 

Lys Glu Leu Lys 



Asn Asp Tyr Leu 
80 

Gly Gin Gly Asp 
95 

His Leu Glu Leu 
110 

Val He Ala Gin 
125 

Gly He Gly Pro 



Ala Leu Gly Val 
160 

His Gly He Ala 
175 

Ala Glu Leu Ala 
190 

He Met Thr Ala 
205 

Ala Phe Gin Pro 



Thr Glu Leu Gin 
240 

Leu Ser He Ala 
255 

Asp Leu Lys Ser 
270 

Thr Ser Leu Val 
285 

Pro Pro Leu Thr 



Val Thr Val Asp 
320 

Val Asp Leu Val 
335 
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Ala Ser Trp Leu 
340 

Val Met lie Ala 
355 

Glu Ser Leu Arg 
370 

lie Pro Glu Leu 
385 

Asp Glu Ala lie 



lie Val lie Val 
420 

Ala Val Val Arg 
435 

Val Asn Thr Thr 
450 

Leu Ala Thr Lys 
465 



Gly Ser His Glu 



Thr Ser Gly Asp 
360 

Arg Leu Ala Val 
375 

Ala Val Leu Cys 
390 

Ala Gin Ala Gin 
405 

Lys Gly Gly His 



Pro Asp Gly Ser 
440 

Asn Ser His Gly 
455 

lie Ala Ala Gly 
470 



His Gly Pro Val 
345 

Arg Leu Leu Asp 



His Val Asp Val 
380 

Asp Ser Ala Pro 
395 

Gly Phe Ala Arg 
410 

Leu Thr Gly Ala 
425 

Val Phe Gin Val 



Thr Gly Cys Ser 
460 

Glu Ser Val Glu 
475 



Val Leu Asp Pro 
350 

Ala Ser Ala Glu 
365 

Val Thr Pro Asn 



Ala lie Thr Met 
400 

Thr His Asp Thr 
415 

Leu Ala Asp Asn 
430 

Glu Asn Leu Arg 
445 

Leu Ser Ala Ser 



<210> 543 
<211> 723 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXN01413 

<400> 543 

tttgccctat tggaagaagt aaattccaca ccttcacttt ccaatacttc ttttggtgag 60 

cgggtttcct cagcgtttaa ccatctgaaa ccatctgaga ttg acc cat ctg ttc 115 

Leu Thr His Leu Phe 
1 5 



tta gaa etc gat gag cgt tta gta ctg ggt gtt cag caa gat ggt tac 
Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val Gin Gin Asp Gly Tyr 
10 15 20 

caa tgg act gag cat ttg ttc egg ctg cca ctg caa cat etc cgt aac 
Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu Gin His Leu Arg Asn 
25 30 35 

teg ccc aat gac ctg cag gga ttg aag ata cga tgg tgt gaa ctt tat 
Ser Pro Asn Asp Leu Gin Gly Leu Lys lie Arg Trp Cys Glu Leu Tyr 
40 45 50 

tec aca acg ggg aaa gat caa ggg gta gaa ctt ctg cct caa gca acc 
Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu Leu Pro Gin Ala Thr 
55 60 65 



163 



211 



259 



307 
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gtc gtt acc cca aat aac ttc gag get tec acc etc tec ggc ctt gag 3 55 
Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr Leu Ser Gly Leu Glu 



70 



75 80 85 



aag ctt gag acc gtc gag gac etc aag gag get gee cgc etc att tat 
Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala Ala Arg Leu He Tyr 
90 95 100 



ggc 



gag aac gec gtg gat gtg ctt ttc gac gga tec tec tac cac gtc 
Gly Glu Asn Ala Val Asp Val Leu Phe Asp Gly Ser Ser Tyr His Val 
120 125 130 



403 



gag caa ggc ccc cag tac gta gtc gtc aag ggt ggc atg gac ttc ccc 451 
Glu Gin Gly Pro Gin Tyr Val Val Val Lys Gly Gly Met Asp Phe Pro 
105 HO H5 



499 



547 



ttc tct gag cca aag att ggt gaa gag cgc gtt tec ggc gca gtc tgc 
Phe Ser Glu Pro Lys He Gly Glu Glu Arg Val Ser Gly Ala Val Cys 
135 140 145 

acc ttc gca get gtt ate acc gca gag eta gca aag ggt get gag gtt 
Thr Phe Ala Ala Val He Thr Ala Glu Leu Ala Lys Gly Ala Glu Val 
150 155 160 165 

gta gac cca gtg gca acc gca aag cgt gtg gtc acc cgt gcg gtt caa 
Val Asp Pro Val Ala Thr Ala Lys Arg Val Val Thr Arg Ala Val Gin 
170 175 180 

gat get gtt gca tec aac gca cct ttt acc tec gta tgg ctt get gag 
Asp Ala Val Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala Glu 
185 190 195 

gac aac aag tagagtttta aaataccgat caa 723 
Asp Asn Lys 
200 



595 



643 



691 



<210> 544 
<211> 200 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 544 

Leu Thr His Leu Phe Leu Glu Leu Asp Glu Arg Leu Val Leu Gly Val 
15 10 15 

Gin Gin Asp Gly Tyr Gin Trp Thr Glu His Leu Phe Arg Leu Pro Leu 
20 25 30 

Gin His Leu Arg Asn Ser Pro Asn Asp Leu Gin Gly Leu Lys lie Arg 
35 40 45 

Trp Cys Glu Leu Tyr Ser Thr Thr Gly Lys Asp Gin Gly Val Glu Leu 
50 55 60 

Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu Ala Ser Thr 
65 70 75 80 



Leu Ser Gly Leu Glu Lys Leu Glu Thr Val Glu Asp Leu Lys Glu Ala 
85 90 95 
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Ala Arg Leu lie 
100 

Gly Met Asp Phe 
115 

Ser Ser Tyr His 
130 

Ser Gly Ala Val 
145 

Lys Gly Ala Glu 



Thr Arg Ala Val 
180 

Val Trp Leu Ala 
195 



Tyr Glu Gin Gly 



Pro Gly Glu Asn 
120 

Val Phe Ser Glu 
135 

Cys Thr Phe Ala 
150 

Val Val Asp Pro 
165 

Gin Asp Ala Val 



Glu Asp Asn Lys 
200 



Pro Gin Tyr Val 
105 

Ala Val Asp Val 



Pro Lys lie Gly 
140 

Ala Val lie Thr 
155 

Val Ala Thr Ala 
170 

Ala Ser Asn Ala 
185 



Val Val Lys Gly 
110 

Leu Phe Asp Gly 
125 

Glu Glu Arg Val 



Ala Glu Leu Ala 
160 

Lys Arg Val Val 
175 

Pro Phe Thr Ser 
190 



<210> 545 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXN01617 

<400> 545 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 6 0 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 
1 5 

act gga ate acc gtt ttg tec egg ttt gat gcg cag gtt ate get aat 
Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala Gin Val lie Ala Asn 
10 15 20 

cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg aag ate 211 
Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys lie 
25 30 35 



ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc get ttg 
Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr Ala Leu 
40 45 50 

gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg ate tgc 
Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu lie Cys 
55 60 65 



gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 
Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 



163 



259 



307 



aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gee ctt egc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 



403 
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90 95 100 

gcc acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp Asp Leu 
105 110 115 

aag gaa gca gcc cgc etc att cat gag caa gga cct cag tac gtc gtt 
Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 
Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He Gly Asp 
150 155 160 165 

gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He Thr Ala 
170 175 180 

gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc get aag 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 
185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 73 9 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 792 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 

cct 795 



451 



499 



547 



595 



643 



691 



<210> 546 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 546 

Leu He Leu Lys Thr Thr Gly He Thr Val Leu Ser Arg Phe Asp Ala 
15 10 15 

Gin Val He Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu 
20 25 30 

Asp Val Val Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr 
35 40 45 

Val Ala Thr Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp 
50 55 60 

Pro Val Leu He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr 
65 70 75 80 



Asp Thr Ala Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr 
85 90 95 
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Pro Asn Asn Phe 
100 

Thr lie Asp Asp 
115 

Pro Gin Tyr Val 
130 

Ala Val Asp Val 
145 

Pro Lys lie Gly 



Ala Val He Thr 
180 

Val Thr Thr Ala 
195 

Ala Ser Asn Ala 
210 



Glu Ala Thr Thr 



Leu Lys Glu Ala 
120 

Val Val Lys Gly 
135 

Leu Phe Asp Gly 
150 

Asp Glu Arg Val 
165 

Ala Glu Leu Ala 



Lys Arg Val Val 
200 

Pro Phe Thr Ser 
215 



Leu Ser Gly Leu 
105 

Ala Arg Leu He 



Gly He Asp Phe 
140 

Thr Asp Tyr His 
155 

Ser Gly Ala Gly 
170 

Lys Gly Asn Ser 
185 

Thr Arg Ala Val 



Val Trp Leu Ala 
220 



Asp Lys Leu Glu 
110 

His Glu Gin Gly 
125 

Pro Gly Asp Asn 



Val Phe Ser Glu 
160 

Cys Thr Phe Ala 
175 

Ala Val Asp Ala 
190 

Lys Asp Ala Val 
205 

Glu Asp Asn Lys 



<210> 547 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (615) 

<223> FRXA01617 

<400> 547 

get aat cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg 48 
Ala Asn Gin He Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

aag ate ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc 96 
Lys He Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr Val Ala Thr 
20 25 30 

get ttg gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec 192 
He Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

ttc gag gec acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp 
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85 90 95 

gac ctg aag gaa gca gcc cgc etc att cat gag caa gga cct cag tac 
Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 
Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

acc gca gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

get aag cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac 57 6 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 



gca ccg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaacaagctc cct 



336 



384 



432 



480 



528 



625 



638 



<210> 548 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 548 

Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 
85 90 95 

Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
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115 120 125 

Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 



<210> 549 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXS01807 

<400> 549 

gctcaccgag ctggacacca agctccgcgc agtgcaggaa gaacacggcg agctggaaat 6 0 

gcagtggctg gaactcggcg aggaaatcga gggctagttc atg ccg teg gca ggc 115 

Met Pro Ser Ala Gly 
1 5 

gag gag att tta gag cag cgc gca cag ctg gag ttt gat cag cgc cgc 163 
Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu Phe Asp Gin Arg Arg 
10 15 20 

gec gat gtg gtg atg ate ggc age cag gtg gtt tat ggt tec gtg ggg 211 
Ala Asp Val Val Met lie Gly Ser Gin Val Val Tyr Gly Ser Val Gly 
25 30 35 

etc agt get gee att ccg gtg atg cac aac gaa ggc etc cgc gtg gtc 259 
Leu Ser Ala Ala lie Pro Val Met His Asn Glu Gly Leu Arg Val Val 
40 45 50 

get gtc ccc acc gtg gtg tta agt tec atg ccg cgt tat gca agt tct 3 07 
Ala Val Pro Thr Val Val Leu Ser Ser Met Pro Arg Tyr Ala Ser Ser 
55 60 65 

cac cgc cag ccg atg teg gac caa tgg etc gee gac gcg ctg caa gac 355 
His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala Asp Ala Leu Gin Asp 
70 75 80 85 

ctg gtg gat ctg ggg att ate gat gag gtt tec acc att tec acc ggc 403 
Leu Val Asp Leu Gly lie lie Asp Glu Val Ser Thr lie Ser Thr Gly 
90 95 100 



tat ttt acc tec get tct cag gtg cgt gtg gtc get gcg tgg ctg cag 
Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val Ala Ala Trp Leu Gin 



451 
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105 110 115 

aaa ate cgc gaa acc cat ccg cat gtg cgc ate gtg gtg gat ccc ate 
Lys lie Arg Glu Thr His Pro His Val Arg lie Val Val Asp Pro lie 
120 125 130 



gec ate tgc cag gac tta tgc cct ctg get acc gga ate att ccc aat 
Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr Gly He He Pro Asn 
150 155 160 165 



499 



atg ggg gac agt gac gtg gga att tat gtc gec gac gag ate gca acc 547 
Met Gly Asp Ser Asp Val Gly He Tyr Val Ala Asp Glu He Ala Thr 
135 140 145 



595 



get ttc gag etc tec cac atg gtt ggc tec ggc gat ccg cgc teg ctg 643 

Ala Phe Glu Leu Ser His Met Val Gly Ser Gly Asp Pro Arg Ser Leu 
170 175 180 

etc ggc ccg ttt ggc gag tgg ate ate ate acc age gec act gaa act 6 91 

Leu Gly Pro Phe Gly Glu Trp He He He Thr Ser Ala Thr Glu Thr 
185 190 195 

gtg ggc acc acc gtc acc cgc ate gtc acc cgt gac age gtc cag gaa 73 9 

Val Gly Thr Thr Val Thr Arg He Val Thr Arg Asp Ser Val Gin Glu 
200 205 210 

ate gec tec gec acc gtc gat acc acg gec aaa ggg gca ggc gac gtc 7 87 

He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys Gly Ala Gly Asp Val 

215 220 225 

tac gec gca gca tta ate gee gec ctg cat aaa gat ttt teg ctt ate 835 

Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys Asp Phe Ser Leu He 
230 235 240 245 

gac gee gee age cac gca tec aac acc gtc tgc gee ggc ctg cag acc 8 83 

Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys Ala Gly Leu Gin Thr 
250 255 260 

aaa gcg ctt taggtttcgt ccgtctctga cag 915 
Lys Ala Leu 



<210> 550 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 550 

Met Pro Ser Ala Gly Glu Glu He Leu Glu Gin Arg Ala Gin Leu Glu 
15 10 15 

Phe Asp Gin Arg Arg Ala Asp Val Val Met He Gly Ser Gin Val Val 
20 25 30 

Tyr Gly Ser Val Gly Leu Ser Ala Ala lie Pro Val Met His Asn Glu 
35 40 45 



Gly Leu Arg Val Val Ala Val Pro Thr Val Val Leu Ser Ser Met Pro 
50 55 60 
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Arg Tyr Ala Ser Ser His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala 
65 70 75 80 

Asp Ala Leu Gin Asp Leu Val Asp Leu Gly lie lie Asp Glu Val Ser 
85 90 95 

Thr lie Ser Thr Gly Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val 
100 105 110 

Ala Ala Trp Leu Gin Lys lie Arg Glu Thr His Pro His Val Arg lie 
115 120 125 

Val Val Asp Pro lie Met Gly Asp Ser Asp Val Gly lie Tyr Val Ala 
130 135 140 

Asp Glu lie Ala Thr Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr 
145 150 155 160 

Gly lie lie Pro Asn Ala Phe Glu Leu Ser His Met Val Gly Ser Gly 
165 170 175 

Asp Pro Arg Ser Leu Leu Gly Pro Phe Gly Glu Trp lie lie lie Thr 
180 185 190 

Ser Ala Thr Glu Thr Val Gly Thr Thr Val Thr Arg lie Val Thr Arg 
195 200 205 

Asp Ser Val Gin Glu lie Ala Ser Ala Thr Val Asp Thr Thr Ala Lys 
210 215 220 

Gly Ala Gly Asp Val Tyr Ala Ala Ala Leu lie Ala Ala Leu His Lys 
225 230 235 240 

Asp Phe Ser Leu lie Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys 
245 250 255 

Ala Gly Leu Gin Thr Lys Ala Leu 
260 



<210> 551 
<211> 622 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXC01021 

<400> 551 

cgagaggctt ttttggctct aagcctttta gtcgtgcgaa cgaaatctta agcagcctcg 60 

gtgccaccga gatcgattgg tcgctgtaag gtatctgatt atg tec agt tec gaa 115 

Met Ser Ser Ser Glu 
1 5 



age teg cgt tec gaa ggc teg cag cca gca ccg tct gta cag cct gaa 163 
Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro Ser Val Gin Pro Glu 
10 15 20 
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cgc cgt get gat tea acg ggg get cct gcg gca get tec aag gaa get 211 
Arg Arg Ala Asp Ser Thr Gly Ala Pro Ala Ala Ala Ser Lys Glu Ala 
25 30 35 



tec caa caa atg gac get gee gga gtt ctt gag tgg gee agg ace get 
Ser Gin Gin Met Asp Ala Ala Gly Val Leu Glu Trp Ala Arg Thr Ala 
40 45 50 

gtc gag cag ctt tct gaa cgt cgt gca gag ate aat gca ctg aat gtc 
Val Glu Gin Leu Ser Glu Arg Arg Ala Glu He Asn Ala Leu Asn Val 
55 60 65 

ttt cct gtt cca gat gca gac act gga tea aac atg acc tac ace atg 
Phe Pro Val Pro Asp Ala Asp Thr Gly Ser Asn Met Thr Tyr Thr Met 
70 75 80 85 

aca get gcg ttg gat gaa gcg ctg aaa ctg ggg gag ttg ggt gat gtc 
Thr Ala Ala Leu Asp Glu Ala Leu Lys Leu Gly Glu Leu Gly Asp Val 
90 95 100 



ggc act gtt gtc act gtg ttg cgt tct 
Gly Thr Val Val Thr Val Leu Arg Ser 
170 



259 



307 



355 



403 



gca agg att act gag get ttg get gtt ggt tct gtg cgt gga gec cga 451 
Ala Arg He Thr Glu Ala Leu Ala Val Gly Ser Val Arg Gly Ala Arg 
105 HO H5 

gga aat tct gga gta gtc ctt agt cag gtc ctt cgc get att get cag 499 
Gly Asn Ser Gly Val Val Leu Ser Gin Val Leu Arg Ala He Ala Gin 
120 125 130 

gca get get gac ggg gtt att gat ggc cac aca ate caa gaa gcg eta 547 
Ala Ala Ala Asp Gly Val He Asp Gly His Thr He Gin Glu Ala Leu 
135 140 145 

tec att get cgc tec eta gtt gat cgc gca att aca gat cct gtg gag 595 
Ser He Ala Arg Ser Leu Val Asp Arg Ala He Thr Asp Pro Val Glu 
150 155 160 165 



622 



<210> 552 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 552 

Met Ser Ser Ser Glu Ser Ser Arg Ser Glu Gly Ser Gin Pro Ala Pro 
15 10 15 

Ser Val Gin Pro Glu Arg Arg Ala Asp Ser Thr Gly Ala Pro Ala Ala 
20 25 30 

Ala Ser Lys Glu Ala Ser Gin Gin Met Asp Ala Ala Gly Val Leu Glu 
35 40 45 

Trp Ala Arg Thr Ala Val Glu Gin Leu Ser Glu Arg Arg Ala Glu He 
50 55 60 



Asn Ala Leu Asn Val Phe Pro Val Pro Asp Ala Asp Thr Gly Ser Asn 
65 70 75 80 
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Met Thr Tyr Thr Met Thr Ala Ala 
85 

Glu Leu Gly Asp Val Ala Arg lie 
100 

Val Arg Gly Ala Arg Gly Asn Ser 
115 120 

Arg Ala lie Ala Gin Ala Ala Ala 
130 135 

lie Gin Glu Ala Leu Ser lie Ala 
145 150 

Thr Asp Pro Val Glu Gly Thr Val 
165 



Leu Asp Glu Ala Leu Lys Leu Gly 
90 95 

Thr Glu Ala Leu Ala Val Gly Ser 
105 110 

Gly Val Val Leu Ser Gin Val Leu 
125 

Asp Gly Val lie Asp Gly His Thr 
140 

Arg Ser Leu Val Asp Arg Ala lie 
155 160 

Val Thr Val Leu Arg Ser 
170 



<210> 553 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> RXN02246 

<400> 553 

tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 60 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 
Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 
10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac gcc gac ggc gag 211 
Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu Asp Ala Asp Gly Glu 
25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct ggt ggc ccg cac gcc gaa 25 9 
Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly Gly Pro His Ala Glu 
40 45 50 

gtg gtg gcg ctt gca get gcc gga gtg cgt gcc aac ggg ggc acg gcg 3 07 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 355 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 



tec aag gcg ctt etc gac gcc ggg ate gca cac gtg ttt tac gcc aat 
Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His Val Phe Tyr Ala Asn 
90 95 100 



403 
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gcg gat ccc ttc ccg tea gec get ggg ggc ggt gec ttt ttg gcg gag 451 
Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 
105 110 115 

gcg ggc gtc gat acg cat ttt tta gat gag egg ate agg gca ctg gag 49 9 
Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg lie Arg Ala Leu Glu 
120 125 130 

ccc tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 547 
Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 

ttt gcg tec acc gtg gac ggt ttt get ggt gec ace gat ggc ace age 595 
Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 
150 155 160 165 

cag tgg att acc ggg ccg gat gcg egg gcg ttt gtg cac gaa gat cga 643 
Gin Trp He Thr- Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 
170 175 180 

agt aaa aga gat gcg ate ate gtg ggt acc ggt act gcg ttg act gat 691 
Ser Lys Arg Asp Ala He He Val Gly Thr Gly Thr Ala Leu Thr Asp 
185 190 195 

aat ccc tec ttg acg gcg egg acc gat acg ggt ctt tat gaa aat caa 73 9 
Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cgc gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 7 87 
Pro Arg Arg Val Val lie Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 

ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 83 5 
Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly He Pro Glu Ala Leu 
230 235 240 245 

tea gcg ctg tgg gat aaa ggg tgc cga gac att tta ate gaa ggt ggc 883 
Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He Leu He Glu Gly Gly 
250 255 260 

cca acg tta get ggg gca gcg ctg cgc tta ggc att gtt gat cag gtg 931 
Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly He Val Asp Gin Val 
265 270 275 

cag gec tat gtt gee ccc get ttg ttg ggc get gga cga tea gtg att 979 
Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val He 
280 285 290 

aac tgg cca caa gaa acc acg atg gat cag att atg cgt ttt gac acc 1027 
Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He Met Arg Phe Asp Thr 
295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 1075 
Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu lie Glu Met Met Arg 
310 315 320 325 

aag gaa cac taaatgttca caggtattgt cga 1107 
Lys Glu His 
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<210> 554 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 554 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 
15 10 15 

Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu 
20 25 30 

Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His 
85 90 95 

Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 
100 105 110 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

lie Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe 
165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala lie He Val Gly Thr Gly 
180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 
195 200 205 

Leu Tyr Glu Asn Gin Pro Arg Arg Val Val He Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

He Pro Glu Ala Leu Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He 
245 250 255 

Leu He Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly 
260 265 270 

He Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 



Gly Arg Ser Val He Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He 
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290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

lie Glu Met Met Arg Lys Glu His 
325 



<210> 555 
<211> 1107 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1084) 
<223> FRXA02246 

<400> 555 

tgccgacgct ggcgtggatg ccttcgttgc aggttccgct gtgtacggcg ctgaggatcc 60 

caacaaggcg atccaggagt tgcgagcact cgcgcagtaa atg gat gtt gcg cac 115 

Met Asp Val Ala His 
1 5 

gcg tta gat ctg gcc cac cac gtg tea gat caa gtc cga ggc acc acc 163 
Ala Leu Asp Leu Ala His His Val Ser Asp Gin Val Arg Gly Thr Thr 
10 15 20 

age cct aat ccg cca gtc ggc get gtc att ttg gac gcc gac ggc gag 211 
Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu Asp Ala Asp Gly Glu 
25 30 35 

gtc gtt ggc gtt ggc gcc acg gca cct cct ggt ggc ccg cac gcc gaa 259 
Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly Gly Pro His Ala Glu 
40 45 50 

gtg gtg gcg ctt gca get gcc gga gtg cgt gcc aac ggg ggc acg gcg 3 07 
Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala Asn Gly Gly Thr Ala 
55 60 65 

gtg gtc acc etc gag ccg tgc aac cat tac ggc cgc acg ggt cca tgt 3 55 
Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly Arg Thr Gly Pro Cys 
70 75 80 85 

tec aag gcg ctt etc gac gcc ggg ate gca cac gtg ttt tac gcc aat 403 
Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His Val Phe Tyr Ala Asn 
90 95 100 

gcg gat ccc ttc ccg tea gcc get ggg ggc ggt gcc ttt ttg gcg gag 451 
Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly Ala Phe Leu Ala Glu 
105 110 115 

gcg ggc gtc gat acg cat ttt tta gat gag egg ate agg gca ctg gag 499 
Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg lie Arg Ala Leu Glu 
120 125 130 



ccc tgg ctg gtt gcg acg cgt ctg ggc agg ccc cat gtc acg ttg aag 
Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro His Val Thr Leu Lys 
135 140 145 



547 
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ttt gcg tec acc gtg gac ggt ttt get ggt gec acc gat ggc acc age 595 
Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala Thr Asp Gly Thr Ser 
150 155 160 165 

cag tgg att acc ggg ccg gat gcg egg gcg ttt gtg cac gaa gat cga 643 
Gin Trp lie Thr Gly Pro Asp Ala Arg Ala Phe Val His Glu Asp Arg 
170 175 180 

agt aaa aga gat gcg ate ate gtg ggt acc ggt act gcg ttg act gat 691 
Ser Lys Arg Asp Ala lie lie Val Gly Thr Gly Thr Ala Leu Thr Asp 
185 190 195 

aat ccc tec ttg acg gcg egg acc gat acg ggt ctt tat gaa aat caa 73 9 
Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly Leu Tyr Glu Asn Gin 
200 205 210 

ccc agg cgc gtt gtt att ggc tec cgc gag gtt cca gca gat tec aac 787 
Pro Arg Arg Val Val lie Gly Ser Arg Glu Val Pro Ala Asp Ser Asn 
215 220 225 

ttg get cgc ttg gga tat gag cag tac gcg gga ata cca gag get tta 83 5 
Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly lie Pro Glu Ala Leu 
230 235 240 245 

tea gcg ctg tgg gat aaa ggg tgc cga gac att tta ate gaa ggt ggc 883 
Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp lie Leu lie Glu Gly Gly 
250 255 260 

cca acg tta get ggg gca gcg ctg cgc tta ggc att gtt gat cag gtg 931 
Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly lie Val Asp Gin Val 
265 270 275 

cag gee tat gtt gee ccc get ttg ttg ggc get gga cga tea gtg att 979 
Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala Gly Arg Ser Val lie 
280 285 290 

aac tgg cca caa gaa acc acg atg gat cag att atg cgt ttt gac acc 1027 
Asn Trp Pro Gin Glu Thr Thr Met Asp Gin lie Met Arg Phe Asp Thr 
295 300 305 

acg tec gtg aga cag ttg ggt tea gat gta ttg ata gaa atg atg aga 1075 
Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu lie Glu Met Met Arg 
310 315 320 325 

aag gaa cac taaatgttca caggtattgt cga 1107 
Lys Glu His 



<210> 556 
<211> 328 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 556 

Met Asp Val Ala His Ala Leu Asp Leu Ala His His Val Ser Asp Gin 
15 10 15 

Val Arg Gly Thr Thr Ser Pro Asn Pro Pro Val Gly Ala Val lie Leu 
20 25 30 
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Asp Ala Asp Gly Glu Val Val Gly Val Gly Ala Thr Ala Pro Pro Gly 
35 40 45 

Gly Pro His Ala Glu Val Val Ala Leu Ala Ala Ala Gly Val Arg Ala 
50 55 60 

Asn Gly Gly Thr Ala Val Val Thr Leu Glu Pro Cys Asn His Tyr Gly 
65 70 75 80 

Arg Thr Gly Pro Cys Ser Lys Ala Leu Leu Asp Ala Gly lie Ala His 
85 90 95 

Val Phe Tyr Ala Asn Ala Asp Pro Phe Pro Ser Ala Ala Gly Gly Gly 
100 105 110 

Ala Phe Leu Ala Glu Ala Gly Val Asp Thr His Phe Leu Asp Glu Arg 
115 120 125 

He Arg Ala Leu Glu Pro Trp Leu Val Ala Thr Arg Leu Gly Arg Pro 
130 135 140 

His Val Thr Leu Lys Phe Ala Ser Thr Val Asp Gly Phe Ala Gly Ala 
145 150 155 160 

Thr Asp Gly Thr Ser Gin Trp He Thr Gly Pro Asp Ala Arg Ala Phe 
165 170 175 

Val His Glu Asp Arg Ser Lys Arg Asp Ala He He Val Gly Thr Gly 
180 185 190 

Thr Ala Leu Thr Asp Asn Pro Ser Leu Thr Ala Arg Thr Asp Thr Gly 
195 200 205 

Leu Tyr Glu Asn Gin Pro Arg Arg Val Val He Gly Ser Arg Glu Val 
210 215 220 

Pro Ala Asp Ser Asn Leu Ala Arg Leu Gly Tyr Glu Gin Tyr Ala Gly 
225 230 235 240 

He Pro Glu Ala Leu Ser Ala Leu Trp Asp Lys Gly Cys Arg Asp He 
245 250 255 

Leu He Glu Gly Gly Pro Thr Leu Ala Gly Ala Ala Leu Arg Leu Gly 
260 265 270 

He Val Asp Gin Val Gin Ala Tyr Val Ala Pro Ala Leu Leu Gly Ala 
275 280 285 

Gly Arg Ser Val He Asn Trp Pro Gin Glu Thr Thr Met Asp Gin He 
290 295 300 

Met Arg Phe Asp Thr Thr Ser Val Arg Gin Leu Gly Ser Asp Val Leu 
305 310 315 320 

He Glu Met Met Arg Lys Glu His 
325 



<210> 557 
<211> 756 
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<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (733) 

<223> RXA02247 

<400> 557 

aca.a.ga.a3icc acgatggatc agattatgcg ttttgacacc acgtccgtga gacagttggg 60 

ttcagatgta ttgatagaaa tgatgagaaa ggaacactaa atg ttc aca ggt att 115 

Met Phe Thr Gly lie 
1 5 

gtc gag gag ctt ggc tec gtt gca ggc gtg gaa cat ctg gga gat tec 163 
Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu His Leu Gly Asp Ser 
10 15 20 

ate egg atg cag att tec gcg tec ace gtt tta gag ggt gtg cat ttg 211 
lie Arg Met Gin He Ser Ala Ser Thr Val Leu Glu Gly Val His Leu 
25 30 35 

ggg gat tec att tct gtc aat ggt gtg tgc ttg aca gtg gcg tec ttt 259 
Gly Asp Ser He Ser Val Asn Gly Val Cys Leu Thr Val Ala Ser Phe 
40 45 50 

ggc gag gga cat ttc act gca gac etc atg cag gaa ace tta gat cgc 3 07 
Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin Glu Thr Leu Asp Arg 
55 60 65 

age tec ctg ggc gca tta tec acc ggt age aaa gtc aac ctt gag cgc 3 55 
Ser Ser Leu Gly Ala Leu Ser Thr Gly Ser Lys Val Asn Leu Glu Arg 
70 75 80 85 

gec atg gca gec gat ggc cgt ctg ggt gga cac ate atg caa ggc cat 403 
Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His He Met Gin Gly His 
90 95 100 

gtt gat gec acc acc teg ctg ate aag cgc acc age tea gag aac tgg 451 
Val Asp Ala Thr Thr Ser Leu He Lys Arg Thr Ser Ser Glu Asn Trp 
105 110 115 

gat gtt ctg cgt ttt gag ctg cca get gat ttg get cgc tat gtg gtg 499 
Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu Ala Arg Tyr Val Val 
120 125 130 

gaa aaa ggc tec ate gca etc aat ggc aca tec ttg act gta teg tct 547 
Glu Lys Gly Ser He Ala Leu Asn Gly Thr Ser Leu Thr Val Ser Ser 
135 140 145 

ttg ggt gat gat tgg ttt gag gtt tec ctg att ccc acc acc ttg cgc 595 
Leu Gly Asp Asp Trp Phe Glu Val Ser Leu He Pro Thr Thr Leu Arg 
150 155 160 165 

gac acc acc cac ggc gaa ctg gcg gta ggg gat ate gta aac att gag 643 
Asp Thr Thr His Gly Glu Leu Ala Val Gly Asp He Val Asn He Glu 
170 175 180 



gtt gat gtg ate get aag tac gtc gaa cgc atg atg acg cgc ggc gtg 
Val Asp Val He Ala Lys Tyr Val Glu Arg Met Met Thr Arg Gly Val 



691 
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185 190 195 

get gga aac act ccc aat gac tac acc gat ttc acg aga gac 733 
Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe Thr Arg Asp 
200 205 210 

taggttagac aacgtgagtg aac 756 



<210> 558 
<211> 211 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 558 

Met Phe Thr Gly lie Val Glu Glu Leu Gly Ser Val Ala Gly Val Glu 
15 10 15 

His Leu Gly Asp Ser lie Arg Met Gin He Ser Ala Ser Thr Val Leu 
20 25 30 

Glu Gly Val His Leu Gly Asp Ser He Ser Val Asn Gly Val Cys Leu 
35 40 45 

Thr Val Ala Ser Phe Gly Glu Gly His Phe Thr Ala Asp Leu Met Gin 
50 55 60 

Glu Thr Leu Asp Arg Ser Ser Leu Gly Ala Leu Ser Thr Gly Ser Lys 
65 70 75 80 

Val Asn Leu Glu Arg Ala Met Ala Ala Asp Gly Arg Leu Gly Gly His 
85 90 95 

He Met Gin Gly His Val Asp Ala Thr Thr Ser Leu He Lys Arg Thr 
100 105 110 

Ser Ser Glu Asn Trp Asp Val Leu Arg Phe Glu Leu Pro Ala Asp Leu 
115 120 125 

Ala Arg Tyr Val Val Glu Lys Gly Ser He Ala Leu Asn Gly Thr Ser 
130 135 140 

Leu Thr Val Ser Ser Leu Gly Asp Asp Trp Phe Glu Val Ser Leu He 
145 150 155 160 

Pro Thr Thr Leu Arg Asp Thr Thr His Gly Glu Leu Ala Val Gly Asp 
165 170 175 

He Val Asn He Glu Val Asp Val He Ala Lys Tyr Val Glu Arg Met 
180 185 190 

Met Thr Arg Gly Val Ala Gly Asn Thr Pro Asn Asp Tyr Thr Asp Phe 
195 200 205 

Thr Arg Asp 
210 



<210> 559 
<211> 1389 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXN02248 

<400> 559 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gec ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp lie 
10 15 20 

get gcg ggt aaa gee gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 
25 30 35 

gaa ggc gac ate ate ttt gec gec gaa tta gec act cca gaa tta gtc 25 9 
Glu Gly Asp He He Phe Ala Ala Glu Leu Ala Thr Pro Glu Leu Val 
40 45 50 

get ttc atg gtg cgt tat tec teg gga tac ate tgt gcg cca tta acc 3 07 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr lie Cys Ala Pro Leu Thr 
55 60 65 

gca aag gat gca gat cgt ctt gat ctg cct ccg atg acc gcg cac aat 3 55 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gec cgc ggc acc get tac acc gtg acc gtt gat gee aac acc 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 
90 95 100 

ggc acc aca ggc att tct gca aca gac cgc gee cac act ttg cgc ttg 451 
Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 
105 110 115 

ctt get gat cca gaa gee gac cgc acg gat ttc ace cgt ccc gga cac 499 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 130 

gtt gtg cca ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 547 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145 

cac acc gaa gca get gtc gat ttg get cgc get gca ggc ctg cgc cca 59 5 
His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 
150 155 160 165 

gca ggt gtt ate tgc gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 
Ala Gly Val He Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 
170 175 180 



get egg gtt cct gag ctg cgc cgc ttc tgc gat gag cac gat ctg aag 691 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 
185 190 195 
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ctg ate tct att gag cag etc att gag tgg cgt cgc aag aat gaa att 73 9 
Leu lie Ser lie Glu Gin Leu lie Glu Trp Arg Arg Lys Asn Glu lie 
200 205 210 

ttg gtg gag cgc cag gtg gaa act gtg ctg cct acc gat ttc ggc acg 787 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 

ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 83 5 
Phe Lys Ala Val Gly Tyr Arg Ser lie He Asp Gly Thr Glu Leu Val 
230 235 240 245 

gec att gtt gec ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 883 
Ala He Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 
250 255 260 

gtt cga gtc cac tct gag tgc ttg act ggt gat gtt ttt gga tec egg 931 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 
265 270 275 

cgc tgc gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 979 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu He Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 1027 
Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly His Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gec aag eta cgc gee tac caa etc cag gat gaa 1075 
Gly lie Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 
310 315 320 325 

ggt gec gac acc gtc gat gec aac etc gca ctt ggt ctt cca gee gat 1123 
Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 
330 335 340 

gec cgc gaa ttt ggc acc age gec cag att etc tac gac ttg ggt gtg 1171 
Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu Tyr Asp Leu Gly Val 
345 350 355 

cgc teg etc aac ttg ate age aac aac cca gec aag aag gtg gga ctt 1219 
Arg Ser Leu Asn Leu lie Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 
360 365 370 

gaa ggc cac ggc att tec att gec age cga acc ccc ate cct gtt get 1267 
Glu Gly His Gly He Ser He Ala Ser Arg Thr Pro He Pro Val Ala 
375 380 385 

gtt cat gaa gac aat gtt cga tac ctg aaa acc aag cgt gac cgc atg 1315 
Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 
390 395 400 405 

gga cat gac etc cca gat gtc gca ctg tgg gaa caa gag cac cca gaa 13 63 
Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 
410 415 420 

aac taaggagcac aacaatggct aaa 13 89 

Asn 
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<210> 560 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 560 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala He Ala Asp He Ala Ala Gly Lys Ala Val Val Val Val Asp Asp 
20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp He He Phe Ala Ala Glu Leu Ala 
35 40 45 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 70 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 
85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala 
100 105 110 

His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 
115 120 125 

Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 

Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
145 150 155 160 

Ala Gly Leu Arg Pro Ala Gly Val He Cys Glu Val Val Ser Glu Glu 
165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 
180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Arg 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 
245 250 255 

Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 
260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 



BGM21CP 



-778- 



Leu Arg Leu lie Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 
290 295 300 

Gly His Glu Gly Arg Gly lie Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 
325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin lie Leu 
340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu lie Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly lie Ser lie Ala Ser Arg Thr 
370 375 380 

Pro lie Pro Val Ala Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 
405 410 415 

Gin Glu His Pro Glu Asn 
420 



<210> 561 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> FRXA02248 

<400> 561 

gatgtgatcg ctaagtacgt cgaacgcatg atgacgcgcg gcgtggctgg aaacactccc 60 

aatgactaca ccgatttcac gagagactag gttagacaac gtg agt gaa cat gag 115 

Val Ser Glu His Glu 
1 5 

cag gca cac age caa tta gat tct gtt gaa gag gec ate get gac ate 163 
Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu Ala lie Ala Asp lie 
10 15 20 

get gcg ggt aaa gee gtc gtg gtg gta gat gat gaa gat cgt gaa aat 211 
Ala Ala Gly Lys Ala Val Val Val Val Asp Asp Glu Asp Arg Glu Asn 
25 30 35 

gaa ggc gac ate ate ttt gec gee gaa tta gee act cca gaa tta gtc 2 59 
Glu Gly Asp lie lie Phe Ala Ala Glu Leu Ala Thr Pro Glu Leu Val 
40 45 50 



get ttc atg gtg cgt tat tec teg gga tac ate tgt gcg cca tta ace 3 07 
Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr lie Cys Ala Pro Leu Thr 
55 60 65 
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gca aag gat gca gat cgt ctt gat ctg cct ccg atg acc gcg cac aat 3 55 
Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro Met Thr Ala His Asn 
70 75 80 85 

cag gat gcc cgc ggc acc get tac acc gtg acc gtt gat gec aac acc 403 
Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr Val Asp Ala Asn Thr 
90 95 100 

ggc acc aca ggc att tct gca aca gac cgc gcc cac act ttg cgc ttg 451 
Gly Thr Thr Gly lie Ser Ala Thr Asp Arg Ala His Thr Leu Arg Leu 
105 110 115 

ctt get gat cca gaa gcc gac cgc acg gat ttc acc cgt ccc gga cac 49 9 
Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe Thr Arg Pro Gly His 
120 125 130 

gtt gtg cca ctg cgt get cgt gaa ggt ggc gtc ttg gtg cgc get gga 547 
Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val Leu Val Arg Ala Gly 
135 140 145 

cac acc gaa gca get gtc gat ttg get cgc get gca ggc ctg cgc cca 595 
His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala Ala Gly Leu Arg Pro 
150 155 160 165 

gca ggt gtt ate tgc gaa gtg gtc agt gaa gag gac ccc acc ggc atg 643 
Ala Gly Val lie Cys Glu Val Val Ser Glu Glu Asp Pro Thr Gly Met 
170 175 180 

get egg gtt cct gag ctg cgc cgc ttc tgc gat gag cac gat ctg aag 691 
Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp Glu His Asp Leu Lys 
185 190 195 

ctg ate tct att gag cag etc att gag tgg cgt cgc aag aat gaa att 73 9 
Leu lie Ser lie Glu Gin Leu lie Glu Trp Arg Arg Lys Asn Glu lie 
200 205 210 

ttg gtg gag cgc cag gtg gaa act gtg ctg cct acc gat ttc ggc acg 787 
Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro Thr Asp Phe Gly Thr 
215 220 225 

ttc aag get gtt ggt tac cgt tec ate ate gat ggc acc gag ctt gtt 83 5 
Phe Lys Ala Val Gly Tyr Arg Ser lie He Asp Gly Thr Glu Leu Val 
230 235 240 245 

gcc att gtt gcc ggc gac gtg gca tec gac ggt ggc gaa aac gtc ctg 883 
Ala He Val Ala Gly Asp Val Ala Ser Asp Gly Gly Glu Asn Val Leu 
250 255 260 

gtt cga gtc cac tct gag tgc ttg act ggt gat gtt ttt gga tec egg 931 
Val Arg Val His Ser Glu Cys Leu Thr Gly Asp Val Phe Gly Ser Arg 
265 270 275 

cgc tgc gac tgt gga cag cag ctg cac gag tct ttg cgc ctg ate cag 979 
Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser Leu Arg Leu He Gin 
280 285 290 

gaa get ggt egg gga gta gtg gtg tac atg cgt ggg cat gag gga cga 1027 
Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg Gly His Glu Gly Arg 
295 300 305 

ggc att ggt ctg etc gcc aag eta cgc gcc tac caa etc cag gat gaa 1075 
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Gly lie Gly Leu Leu Ala Lys Leu Arg Ala Tyr Gin Leu Gin Asp Glu 
310 315 320 325 

ggt gcc gac acc gtc gat gcc aac etc gca ctt ggt ctt cca gec gat 1123 
Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu Gly Leu Pro Ala Asp 
330 335 340 

gcc cgc gaa ttt ggc acc age gcc cag att etc tac gac ttg ggt gtg 1171 
Ala Arg Glu Phe Gly Thr Ser Ala Gin lie Leu Tyr Asp Leu Gly Val 
345 350 355 

cgc teg etc aac ttg ate age aac aac cca gcc aag aag gtg gga ctt 1219 
Arg Ser Leu Asn Leu lie Ser Asn Asn Pro Ala Lys Lys Val Gly Leu 
360 365 370 

gaa ggc cac ggc att tec att gcc age cga acc ccc ate cct gtt get 1267 
Glu Gly His Gly lie Ser lie Ala Ser Arg Thr Pro He Pro Val Ala 
375 380 385 

gtt cat gaa gac aat gtt cga tac ctg aaa acc aag cgt gac cgc atg 1315 
Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr Lys Arg Asp Arg Met 
390 395 400 405 

gga cat gac etc cca gat gtc gca ctg tgg gaa caa gag cac cca gaa 13 63 
Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu Gin Glu His Pro Glu 
410 415 420 

aac taaggagcac aacaatggct aaa 13 89 

Asn 



<210> 562 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 562 

Val Ser Glu His Glu Gin Ala His Ser Gin Leu Asp Ser Val Glu Glu 
15 10 15 

Ala He Ala Asp He Ala Ala Gly Lys Ala Val Val Val Val Asp Asp 
20 25 30 

Glu Asp Arg Glu Asn Glu Gly Asp He He Phe Ala Ala Glu LeU Ala 
35 40 45 

Thr Pro Glu Leu Val Ala Phe Met Val Arg Tyr Ser Ser Gly Tyr He 
50 55 60 

Cys Ala Pro Leu Thr Ala Lys Asp Ala Asp Arg Leu Asp Leu Pro Pro 
65 70 75 80 

Met Thr Ala His Asn Gin Asp Ala Arg Gly Thr Ala Tyr Thr Val Thr 
85 90 95 

Val Asp Ala Asn Thr Gly Thr Thr Gly He Ser Ala Thr Asp Arg Ala 
100 105 110 



His Thr Leu Arg Leu Leu Ala Asp Pro Glu Ala Asp Arg Thr Asp Phe 
115 120 125 
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Thr Arg Pro Gly His Val Val Pro Leu Arg Ala Arg Glu Gly Gly Val 
130 135 140 

Leu Val Arg Ala Gly His Thr Glu Ala Ala Val Asp Leu Ala Arg Ala 
145 150 155 160 

Ala Gly Leu Arg Pro Ala Gly Val He Cys Glu Val Val Ser Glu Glu 
165 170 175 

Asp Pro Thr Gly Met Ala Arg Val Pro Glu Leu Arg Arg Phe Cys Asp 
180 185 190 

Glu His Asp Leu Lys Leu He Ser He Glu Gin Leu He Glu Trp Arg 
195 200 205 

Arg Lys Asn Glu He Leu Val Glu Arg Gin Val Glu Thr Val Leu Pro 
210 215 220 

Thr Asp Phe Gly Thr Phe Lys Ala Val Gly Tyr Arg Ser He He Asp 
225 230 235 240 

Gly Thr Glu Leu Val Ala He Val Ala Gly Asp Val Ala Ser Asp Gly 
245 250 255 

Gly Glu Asn Val Leu Val Arg Val His Ser Glu Cys Leu Thr Gly Asp 
260 265 270 

Val Phe Gly Ser Arg Arg Cys Asp Cys Gly Gin Gin Leu His Glu Ser 
275 280 285 

Leu Arg Leu He Gin Glu Ala Gly Arg Gly Val Val Val Tyr Met Arg 
290 295 300 

Gly His Glu Gly Arg Gly He Gly Leu Leu Ala Lys Leu Arg Ala Tyr 
305 310 315 320 

Gin Leu Gin Asp Glu Gly Ala Asp Thr Val Asp Ala Asn Leu Ala Leu 
325 330 335 

Gly Leu Pro Ala Asp Ala Arg Glu Phe Gly Thr Ser Ala Gin He Leu 
340 345 350 

Tyr Asp Leu Gly Val Arg Ser Leu Asn Leu He Ser Asn Asn Pro Ala 
355 360 365 

Lys Lys Val Gly Leu Glu Gly His Gly He Ser He Ala Ser Arg Thr 
370 375 380 

Pro He Pro Val Ala Val His Glu Asp Asn Val Arg Tyr Leu Lys Thr 
385 390 395 400 

Lys Arg Asp Arg Met Gly His Asp Leu Pro Asp Val Ala Leu Trp Glu 
405 410 415 

Gin Glu His Pro Glu Asn 
420 



<210> 563 
<211> 600 
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<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101).. {577} 

<223> RXN02249 

<400> 563 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 

ttg ccg gca gtc gaa etc ccc gac gec age gga tta aaa gtc gec gta 163 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 
10 15 20 

gtc acc gca egg tgg aac gca gaa ate tgc gac cgc ctg cac aag cac 211 
Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp Arg Leu His Lys His 
25 30 35 

gca gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tac cgc 259 
Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 
40 45 50 

gtc ate ggc gec ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 3 07 
Val lie Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 
55 60 65 

acc cat gac gca gta gtt gec ttg ggc tgt gtc gtt cgt ggc ggc acc 3 55 
Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 
70 75 80 85 

cca cac ttt gat tac gtg tgc gac tct gtc acc gaa ggc etc acc cgc 403 
Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 
90 95 100 

att get ctt gat act tec acc cca ate ggc aac ggt gtg ttg act acc 451 
lie Ala Leu Asp Thr Ser Thr Pro He Gly Asn Gly Val Leu Thr Thr 
105 110 115 

aac acc gaa gag caa gee gtg gaa cgc tec ggt gga gaa ggc tct gta 499 
Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 
120 125 130 

gag gac aaa ggc gca gag gca atg gtc get gca etc gat act gec etc 547 
Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 
135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 
Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
150 155 

ttg 600 



<210> 564 
<211> 159 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 564 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
15 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 
20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 
85 90 95 

Glu Gly Leu Thr Arg lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn 
100 105 110 

Gly Val Leu Thr Thr Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly 
115 120 125 

Gly Glu Gly Ser Val Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala 
130 135 140 

Leu Asp Thr Ala Leu Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
145 150 155 



<210> 565 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> FRXA02249 

<400> 565 

atgttcgata cctgaaaacc aagcgtgacc gcatgggaca tgacctccca gatgtcgcac 60 

tgtgggaaca agagcaccca gaaaactaag gagcacaaca atg get aaa gaa gga 115 

Met Ala Lys Glu Gly 
1 5 

ttg ccg gca gtc gaa etc ccc gac gec age gga tta aaa gtc gec gta 163 
Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly Leu Lys Val Ala Val 
10 15 20 

gtc acc gca egg tgg aac gca gaa ate tgc gac cgc ctg cac aag cac 211 
Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp Arg Leu His Lys His 
25 30 35 



gca gta gat gcg gga cgt gca gca gga gca acg gtg age gaa tac cgc 
Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr Val Ser Glu Tyr Arg 



259 
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40 45 50 

gtc ate ggc gec ctg gaa ctt cca gtc gta gtg caa gaa ctg gca cgc 3 07 
Val lie Gly Ala Leu Glu Leu Pro Val Val Val Gin Glu Leu Ala Arg 
55 60 65 

acc cat gac gca gta gtt gec ttg ggc tgt gtc gtt cgt ggc ggc acc 3 55 
Thr His Asp Ala Val Val Ala Leu Gly Cys Val Val Arg Gly Gly Thr 
70 75 80 85 

cca cac ttt gat tac gtg tgc gac tct gtc acc gaa ggc etc acc cgc 403 
Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr Glu Gly Leu Thr Arg 
90 95 100 

att get ctt gat act tec acc cca ate ggc aac ggt gtg ttg act acc 451 
lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn Gly Val Leu Thr Thr 
105 110 115 

aac acc gaa gag caa gec gtg gaa cgc tec ggt gga gaa ggc tct gta 499 
Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly Gly Glu Gly Ser Val 
120 125 130 

gag gac aaa ggc gca gag gca atg gtc get gca etc gat act gec etc 547 
Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala Leu Asp Thr Ala Leu 
135 140 145 

gtg ctt tct caa att cgt gca act gag ggt tagactgttc tttaaaaggt 597 
Val Leu Ser Gin lie Arg Ala Thr Glu Gly 
150 155 

ttg 600 



<210> 566 
<211> 159 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 566 

Met Ala Lys Glu Gly Leu Pro Ala Val Glu Leu Pro Asp Ala Ser Gly 
15 10 15 

Leu Lys Val Ala Val Val Thr Ala Arg Trp Asn Ala Glu lie Cys Asp 
20 25 30 

Arg Leu His Lys His Ala Val Asp Ala Gly Arg Ala Ala Gly Ala Thr 
35 40 45 

Val Ser Glu Tyr Arg Val lie Gly Ala Leu Glu Leu Pro Val Val Val 
50 55 60 

Gin Glu Leu Ala Arg Thr His Asp Ala Val Val Ala Leu Gly Cys Val 
65 70 75 80 

Val Arg Gly Gly Thr Pro His Phe Asp Tyr Val Cys Asp Ser Val Thr 
85 90 95 

Glu Gly Leu Thr Arg lie Ala Leu Asp Thr Ser Thr Pro lie Gly Asn 
100 105 110 



Gly Val Leu Thr Thr Asn Thr Glu Glu Gin Ala Val Glu Arg Ser Gly 
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115 120 125 

Gly Glu Gly Ser Val Glu Asp Lys Gly Ala Glu Ala Met Val Ala Ala 
130 135 140 

Leu Asp Thr Ala Leu Val Leu Ser Gin He Arg Ala Thr Glu Gly 
145 150 155 



<210> 567 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02250 

<400> 567 

caactgaggg ttagactgtt ctttaaaagg tttgacgcct cggtttaatg cctagcagga 60 

tgcgcgccac cgctaattag ttctaaggat ttgtgaaatC gtg aca aCC aaC gCC 115 

Val Thr Thr Asn Ala 
1 5 

ccc gac gga gca acg aac aac ate aac aac gca cat teg ggc get gtc 163 
Pro Asp Gly Ala Thr Asn Asn He Asn Asn Ala His Ser Gly Ala Val 
10 15 20 

ggg aag cca aag gta cag etc age gat gcg gaa att cag gaa tac acc 211 
Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu He Gin Glu Tyr Thr 
25 30 35 

gca get ttc get ggc acc acc aca acc aag cca tgg gag ctg gag gtg 2 59 
Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro Trp Glu Leu Glu Val 
40 45 50 

acc aca aag ttt ctg aaa aag ate gcg tgg gta gec gtg gtt gtc ate 3 07 
Thr Thr Lys Phe Leu Lys Lys He Ala Trp Val Ala Val Val Val He 
55 60 65 

atg gec gtt cac ate ttc atg ggt gec gtg gtg gac gtc gat ttc acc 3 55 
Met Ala Val His He Phe Met Gly Ala Val Val Asp Val Asp Phe Thr 
70 75 80 85 

ggt gca gcg gtc acc ttt gtt gac act ctg gca ttc cca gcg ttg ggc 403 
Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala Phe Pro Ala Leu Gly 
90 95 100 

ate ate ttc tec gtt ctt gtg ttc ttg gga ctg act cgc cct cgc gtg 451 
He He Phe Ser Val Leu Val Phe Leu Gly Leu Thr Arg Pro Arg Val 
105 110 115 

cgt gec aac gaa gac ggc gtt gag gtg cgt aac ttc ate gga act cgt 499 
Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn Phe He Gly Thr Arg 
120 125 130 

ttc tac cca tgg gtt gtc ate tac ggc atg tct ttc ccc aag ggc age 547 
Phe Tyr Pro Trp Val Val He Tyr Gly Met Ser Phe Pro Lys Gly Ser 
135 140 145 
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gtg gca cgt ttg gag ctt cca gac 
Ser Val Ala Arg Leu Glu Leu Pro Asp 
150 155 

get ttc cag tec cgc gat gga gaa gat 
Ala Phe Gin Ser Arg Asp Gly Glu Asp 
170 

ttc cgc gac etc gaa aac aag tac atg 
Phe Arg Asp Leu Glu Asn Lys Tyr Met 
185 190 

gtggctgatc caa 



ttt gaa ttc gtt ccc atg tgg 595 
Phe Glu Phe Val Pro Met Trp 
160 165 

gtg gtg cgc gcg gtt gcg acc 643 
Val Val Arg Ala Val Ala Thr 
175 180 

cca gag gac taattaagct 689 
Pro Glu Asp 



702 



<210> 568 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 568 

Val Thr Thr Asn Ala Pro Asp Gly Ala Thr Asn Asn lie Asn Asn Ala 
15 10 15 

His Ser Gly Ala Val Gly Lys Pro Lys Val Gin Leu Ser Asp Ala Glu 
20 25 30 

lie Gin Glu Tyr Thr Ala Ala Phe Ala Gly Thr Thr Thr Thr Lys Pro 
35 40 45 

Trp Glu Leu Glu Val Thr Thr Lys Phe Leu Lys Lys lie Ala Trp Val 
50 55 60 

Ala Val Val Val lie Met Ala Val His lie Phe Met Gly Ala Val Val 
65 70 75 80 

Asp Val Asp Phe Thr Gly Ala Ala Val Thr Phe Val Asp Thr Leu Ala 
85 90 95 

Phe Pro Ala Leu Gly lie lie Phe Ser Val Leu Val Phe Leu Gly Leu 
100 105 110 

Thr Arg Pro Arg Val Arg Ala Asn Glu Asp Gly Val Glu Val Arg Asn 
115 120 125 

Phe lie Gly Thr Arg Phe Tyr Pro Trp Val Val lie Tyr Gly Met Ser 
130 135 140 

Phe Pro Lys Gly Ser Ser Val Ala Arg Leu Glu Leu Pro Asp Phe Glu 
145 150 155 160 

Phe Val Pro Met Trp Ala Phe Gin Ser Arg Asp Gly Glu Asp Val Val 
165 170 175 

Arg Ala Val Ala Thr Phe Arg Asp Leu Glu Asn Lys Tyr Met Pro Glu 
180 185 190 

Asp 
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<210> 569 
<211> 1146 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA01489 



<400> 569 

gtcatgggat gtcattccgg 
agcattcatg tctgttgagt 



cgggcttgtc gacgatcacg 
ctatgccgta gtctaaaaca 



agtccaggtt taggggcagg 60 

gtg gat att tgg agt 115 
Val Asp lie Trp Ser 
1 5 



gga eta gac age gtt ccg get gat ctt caa gga tea gta gtc ace att 163 
Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr lie 
10 15 20 



ggt gtg ttt gat ggg etc cac egg ggg cat caa agt tta ate ggc gag 211 
Gly Val Phe Asp Gly Leu His Arg Gly His Gin Ser Leu lie Gly Glu 
25 30 35 



gec aag aag cag gee gag gag ctg ggt gtg cct tgt gtc atg gtg acc 2 59 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 



ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cca acc 3 07 
Phe Asp Pro His Pro lie Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 



cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 



gtc gat get gcg ttg gtt att gat ttc act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val lie Asp Phe Thr Lys Glu Leu Ala Gly Leu 
90 95 100 



age get gaa gag tat ttc aca acc atg ate gtg gat acg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met lie Val Asp Thr Leu His Ala 
105 110 115 



cgt tea gtt gtg gtg ggg gag aac ttc acc ttc ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 



ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 547 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 



gtc acg att get ccg ctg ctg cat gat gat gac cag cgt att tgc tec 595 
Val Thr lie Ala Pro Leu Leu His Asp Asp Asp Gin Arg lie Cys Ser 
150 155 160 165 



acc ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 
170 175 180 



643 
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tgg gcg ctt ggt cga cgc tat gcc gtg cgc ggc gaa gtt gtc cgt ggt 691 

Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 

185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat ccc acc gcg aat etc tac 739 

Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 

200 205 210 

ctg ccg acc tct gtg gcg ctg ccc gcc gat ggc gtg tat gca ggc tgg 7 87 

Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 

215 220 225 

ttc acc ate acc gat gac cgc gaa ate gac aag gaa ate tec cgc gat 835 

Phe Thr lie Thr Asp Asp Arg Glu lie Asp Lys Glu lie Ser Arg Asp 

230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gcc att tec 883 

lie Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala lie Ser 

250 255 260 

gtg ggc acc aat ccc acc ttc ggc gat gag cga cgc age gtc gag gca 931 

Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 

265 270 275 

ttc ate etc gac cag gaa gcc gac ctg tac ggt cac cat gtc atg gtg 979 

Phe lie Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 

280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 

295 300 305 

gag eta eta gac gcc atg gcc cga gat gtc acc aac gcc cgc gac ate 1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp lie 

310 315 320 325 

ctt gcc aaa gac aaa ttg ctt etc gac gcc gac acc cag ccc age get 1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 

330 335 340 

taaggccggt caccggccat caa 1146 



<210> 570 
<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 570 

Val Asp lie Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr lie Gly Val Phe Asp Gly Leu His Arg Gly His Gin 
20 25 30 

Ser Leu He Gly Glu Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro 
35 40 45 



Cys Val Met Val Thr Phe Asp Pro His Pro He Ala Val Phe Leu Pro 
50 55 60 



BGI-121CP 



-789- 



Gly Lys Glu Pro Thr Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu 
65 70 75 80 

Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val lie Asp Phe Thr Lys 
85 90 95 

Glu Leu Ala Gly Leu Ser Ala Glu Glu Tyr Phe Thr Thr Met lie Val 
100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 
115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
130 135 140 

Lys Phe Gly Val Asn Val Thr lie Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg lie Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 
165 170 175 

Val Glu Arg Ala Asn Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly 
180 185 190 

Glu Val Val Arg Gly Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro 
195 200 205 

Thr Ala Asn Leu Tyr Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly 
210 215 220 

Val Tyr Ala Gly Trp Phe Thr lie Thr Asp Asp Arg Glu lie Asp Lys 
225 230 235 240 

Glu lie Ser Arg Asp lie Asp Gly Thr Met Val Pro Gly Val Arg Tyr 
245 250 255 

Gin Thr Ala lie Ser Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg 
260 265 270 

Arg Ser Val Glu Ala Phe lie Leu Asp Gin Glu Ala Asp Leu Tyr Gly 
275 280 285 

His His Val Met Val Glu Phe Val Gly His Leu Arg Asp Met Val Lys 
290 295 300 

Phe Asn Gly Val Asp Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr 
305 310 315 320 

Asn Ala Arg Asp lie Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp 
325 330 335 

Thr Gin Pro Ser Ala 
340 



<210> 571 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 



BGM21CP 
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<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXA02135 

<400> 571 

cgtgtcgcag cgatttgcga gagggttgtc ttcgtggttg ctggtctgcc actagagttg 6 0 

aaaacgtttt aagaaaacag tcggtttgaa ggagttgtta atg gtt cca gca gag 115 

Met Val Pro Ala Glu 
1 5 

ctt ttt gcg cgt gtg gaa ttt ccg gat cat aaa ate ctg get cag acg 163 
Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys lie Leu Ala Gin Thr 
10 15 20 

aag gat ttc cat gac tec etc acc aag cca ccc gga tct ttg ggc aag 211 
Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro Gly Ser Leu Gly Lys 
25 30 35 

ttg gag cag ate ggc tgt ttc att tec gca tgc cag ggc cag att ccg 259 
Leu Glu Gin He Gly Cys Phe He Ser Ala Cys Gin Gly Gin He Pro 
40 45 50 

cca cgt cca etc aac aac tea aag ate gtt gtt ttc get ggc gat cac 307 
Pro Arg Pro Leu Asn Asn Ser Lys He Val Val Phe Ala Gly Asp His 
55 60 65 

ggc gtt gca act aaa ggc gtg tec gcg tac cca tec tea gta age ttg 355 
Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro Ser Ser Val Ser Leu 
70 75 80 85 

cag atg get gaa aac att aca aac ggt ggc gee gee ate aac gtg att 403 
Gin Met Ala Glu Asn He Thr Asn Gly Gly Ala Ala He Asn Val He 
90 95 100 

gca cgc acc acc ggc acg tec gtc cga ctt att gat acc tec etc gac 451 
Ala Arg Thr Thr Gly Thr Ser Val Arg Leu He Asp Thr Ser Leu Asp 
105 110 115 

cac gaa gca tgg ggc gac gag cgc gta tct agg tec tgc gga tec ate 499 
His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg Ser Cys Gly Ser He 
120 125 130 

gat gtt gaa gac gee atg acc caa gaa cag gtc gaa cgc gca ctg aag 547 
Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val Glu Arg Ala Leu Lys 
135 140 145 

ate ggt aag cgc att gcg gat caa gaa gtg gac gca ggc gee gac att 595 
He Gly Lys Arg He Ala Asp Gin Glu Val Asp Ala Gly Ala Asp He 
150 155 160 165 

tta ate ccc ggc gat tta gga att ggc aac acc acc acc gee get gee 643 
Leu He Pro Gly Asp Leu Gly He Gly Asn Thr Thr Thr Ala Ala Ala 
170 175 180 

etc gtt gga acg ttc acc etc gca gag cct gtt gtt gtc gta ggc cgc 691 
Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val Val Val Val Gly Arg 
185 190 195 



ggc acc gga ate gac gat gaa gee tgg aaa etc aaa gtc tec gcg ate 



739 
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Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu Lys Val Ser Ala He 
200 205 210 

cgc gac gcc atg ttc cgc gcc cgc gac ctg cgc caa gac ccc ate gec 787 
Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg Gin Asp Pro He Ala 
215 220 225 

ate gcc egg aaa ate tct tec cca gac ctt gca gcc atg gca gca ttc 83 5 
He Ala Arg Lys He Ser Ser Pro Asp Leu Ala Ala Met Ala Ala Phe 
230 235 240 245 

att gcc caa gca gca gtt cga cgc acc ccc gtg ctt etc gac ggc gtt 8 83 
He Ala Gin Ala Ala Val Arg Arg Thr Pro Val Leu Leu Asp Gly Val 
250 255 260 

gta gtc acc gcc gca gcc etc eta gcc aac aaa ctg gcc cca ggt gcc 931 
Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys Leu Ala Pro Gly Ala 
265 270 275 

agg cgt tgg ttc ate gca gga cac cgc tec acc gaa cca gcg cat tec 979 
Arg Arg Trp Phe He Ala Gly His Arg Ser Thr Glu Pro Ala His Ser 
280 285 290 

gta get eta aac gca ctg gcc ctt gat ccc ate ctg gaa ctt gga atg 1027 
Val Ala Leu Asn Ala Leu Ala Leu Asp Pro He Leu Glu Leu Gly Met 
295 300 305 

tec ctt ggc gaa ggc tec ggc gca gcc acc gca etc ccc ctg gtc aag 1075 
Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala Leu Pro Leu Val Lys 
310 315 320 325 

att gcc gtt gac ctg atg aac gac atg teg aca ttt tct tec gcc ggc 1123 
He Ala Val Asp Leu Met Asn Asp Met Ser Thr Phe Ser Ser Ala Gly 
330 335 340 

gtc gat gga ccc eta aac gcc tct tec gaa gcg ccc gag caa aac acg 1171 
Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala Pro Glu Gin Asn Thr 
345 350 355 

gag taactttcta agegatgtec ggc 1197 
Glu 



<210> 572 
<211> 358 
<212> PRT 

<213> Corynebacterium glutainicum 
<400> 572 

Met Val Pro Ala Glu Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys 
15 10 15 

He Leu Ala Gin Thr Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro 
20 25 30 

Gly Ser Leu Gly Lys Leu Glu Gin He Gly Cys Phe He Ser Ala Cys 
35 40 45 



Gin Gly Gin He Pro Pro Arg Pro Leu Asn Asn Ser Lys He Val Val 
50 55 60 
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Phe Ala Gly Asp His Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro 
65 70 75 80 

Ser Ser Val Ser Leu Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala 
85 90 95 

Ala lie Asn Val lie Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie 
100 105 110 

Asp Thr Ser Leu Asp His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg 
115 120 125 

Ser Cys Gly Ser lie Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val 
130 135 140 

Glu Arg Ala Leu Lys lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp 
145 150 155 160 

Ala Gly Ala Asp lie Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr 
165 170 175 

Thr Thr Ala Ala Ala Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val 
180 185 190 

Val Val Val Gly Arg Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu 
195 200 205 

Lys Val Ser Ala lie Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg 
210 215 220 

Gin Asp Pro lie Ala lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala 
225 230 235 240 

Ala Met Ala Ala Phe lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val 
245 250 255 

Leu Leu Asp Gly Val Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys 
260 265 270 

Leu Ala Pro Gly Ala Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr 
275 280 285 

Glu Pro Ala His Ser Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie 
290 295 300 

Leu Glu Leu Gly Met Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala 
305 310 315 320 

Leu Pro Leu Val Lys lie Ala Val Asp Leu Met Asn Asp Met Ser Thr 
325 330 335 

Phe Ser Ser Ala Gly Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala 
340 345 350 

Pro Glu Gin Asn Thr Glu 
355 



<210> 573 
<211> 1146 



BGI-121CP 
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<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXA01489 

<400> 573 

gtcatgggat gtcattccgg cgggcttgtc gacgatcacg agtccaggtt taggggcagg 60 

agcattcatg tctgttgagt ctatgccgta gtctaaaaca gtg gat att tgg agt 115 

Val Asp lie Trp Ser 
1 5 

gga eta gac age gtt ccg get gat ctt caa gga tea gta gtc ace att 163 
Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly Ser Val Val Thr lie 
10 15 20 

ggt gtg ttt gat ggg etc cac egg ggg cat caa agt tta ate ggc gag 211 
Gly Val Phe Asp Gly Leu His Arg Gly His Gin Ser Leu lie Gly Glu 
25 30 35 

gec aag aag cag gec gag gag ctg ggt gtg cct tgt gtc atg gtg acc 259 
Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro Cys Val Met Val Thr 
40 45 50 

ttt gac ccg cat ccg ate get gtg ttt ttg cca ggt aaa gag cca acc 307 
Phe Asp Pro His Pro lie Ala Val Phe Leu Pro Gly Lys Glu Pro Thr 
55 60 65 

cgt ttg get cct ttg gat tat cgc ctt aat ttg get gcg gaa tgt ggc 355 
Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu Ala Ala Glu Cys Gly 
70 75 80 85 

gtc gat get gcg ttg gtt att gat ttc act aaa gaa etc gca ggt ctg 403 
Val Asp Ala Ala Leu Val He Asp Phe Thr Lys Glu Leu Ala Gly Leu 
90 95 100 

age get gaa gag tat ttc aca acc atg ate gtg gat acg ctg cat gcg 451 
Ser Ala Glu Glu Tyr Phe Thr Thr Met He Val Asp Thr Leu His Ala 
105 110 115 

cgt tea gtt gtg gtg ggg gag aac ttc acc ttc ggt gtc aat ggc get 499 
Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe Gly Val Asn Gly Ala 
120 125 130 

ggc act gag tec acg atg egg gaa ttg gga caa aag ttt ggc gtg aat 547 
Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin Lys Phe Gly Val Asn 
135 140 145 

gtc acg att get ccg ctg ctg cat gat gat gac cag cgt att tgc tec 595 
Val Thr He Ala Pro Leu Leu His Asp Asp Asp Gin Arg He Cys Ser 
150 155 160 165 

acc ttg gtg cgc gat tac ttg gat cag ggc gag gtt gag cgc gcg aac 643 
Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu Val Glu Arg Ala Asn 
170 175 180 



tgg gcg ctt ggt cga cgc tat gee gtg cgc ggc gaa gtt gtc cgt ggt 
Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly Glu Val Val Arg Gly 



691 
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185 190 195 

get ggc cgt ggc ggc aaa gaa ttg ggc tat ccc acc gcg aat etc tac 739 

Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro Thr Ala Asn Leu Tyr 

200 205 210 

ctg ccg acc tct gtg gcg ctg ccc gec gat ggc gtg tat gca ggc tgg 7 87 

Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly Val Tyr Ala Gly Trp 
215 220 225 

ttc acc ate acc gat gac cgc gaa ate gac aag gaa ate tec cgc gat 83 5 

Phe Thr lie Thr Asp Asp Arg Glu lie Asp Lys Glu lie Ser Arg Asp 

230 235 240 245 

ate gac ggc acc atg gtt cca ggc gtg cgt tac caa act gee att tec 883 

He Asp Gly Thr Met Val Pro Gly Val Arg Tyr Gin Thr Ala He Ser 

250 255 260 

gtg ggc acc aat ccc acc ttc ggc gat gag cga cgc age gtc gag gca 931 

Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg Arg Ser Val Glu Ala 
265 270 275 

ttc ate etc gac cag gaa gec gac ctg tac ggt cac cat gtc atg gtg 979 

Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly His His Val Met Val 

280 285 290 

gaa ttc gtg gga cac ttg cgc gac atg gtc aaa ttc aac ggc gtc gac 1027 

Glu Phe Val Gly His Leu Arg Asp Met Val Lys Phe Asn Gly Val Asp 
295 300 305 

gag eta eta gac gee atg gec cga gat gtc acc aac gee cgc gac ate 1075 

Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr Asn Ala Arg Asp He 

310 315 320 325 

ctt gee aaa gac aaa ttg ctt etc gac gee gac acc cag ccc age get 1123 

Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp Thr Gin Pro Ser Ala 

330 335 340 

taaggccggt caccggccat caa 1146 



<210> 574 
<211> 341 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 574 

Val Asp He Trp Ser Gly Leu Asp Ser Val Pro Ala Asp Leu Gin Gly 
15 10 15 

Ser Val Val Thr He Gly Val Phe Asp Gly Leu His Arg Gly His Gin 
20 25 30 

Ser Leu lie Gly Glu Ala Lys Lys Gin Ala Glu Glu Leu Gly Val Pro 
35 40 45 

Cys Val Met Val Thr Phe Asp Pro His Pro He Ala Val Phe Leu Pro 
50 55 60 

Gly Lys Glu Pro Thr Arg Leu Ala Pro Leu Asp Tyr Arg Leu Asn Leu 
65 70 75 80 
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Ala Ala Glu Cys Gly Val Asp Ala Ala Leu Val lie Asp Phe Thr Lys 
85 90 95 

Glu Leu Ala Gly Leu Ser Ala Glu Glu Tyr Phe Thr Thr Met lie Val 
100 105 110 

Asp Thr Leu His Ala Arg Ser Val Val Val Gly Glu Asn Phe Thr Phe 
115 120 125 

Gly Val Asn Gly Ala Gly Thr Glu Ser Thr Met Arg Glu Leu Gly Gin 
130 135 140 

Lys Phe Gly Val Asn Val Thr He Ala Pro Leu Leu His Asp Asp Asp 
145 150 155 160 

Gin Arg lie Cys Ser Thr Leu Val Arg Asp Tyr Leu Asp Gin Gly Glu 
165 170 175 

Val Glu Arg Ala Asn Trp Ala Leu Gly Arg Arg Tyr Ala Val Arg Gly 
180 185 190 

Glu Val Val Arg Gly Ala Gly Arg Gly Gly Lys Glu Leu Gly Tyr Pro 
195 200 205 

Thr Ala Asn Leu Tyr Leu Pro Thr Ser Val Ala Leu Pro Ala Asp Gly 
210 215 220 

Val Tyr Ala Gly Trp Phe Thr He Thr Asp Asp Arg Glu He Asp Lys 
225 230 235 240 

Glu He Ser Arg Asp lie Asp Gly Thr Met Val Pro Gly Val Arg Tyr 
245 250 255 

Gin Thr Ala He Ser Val Gly Thr Asn Pro Thr Phe Gly Asp Glu Arg 
260 265 270 

Arg Ser Val Glu Ala Phe He Leu Asp Gin Glu Ala Asp Leu Tyr Gly 
275 280 285 

His His Val Met Val Glu Phe Val Gly His Leu Arg Asp Met Val Lys 
290 295 300 

Phe Asn Gly Val Asp Glu Leu Leu Asp Ala Met Ala Arg Asp Val Thr 
305 310 315 320 

Asn Ala Arg Asp He Leu Ala Lys Asp Lys Leu Leu Leu Asp Ala Asp 
325 330 335 

Thr Gin Pro Ser Ala 
340 



<210> 575 
<211> 805 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {87) . . (782) 
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<223> RXN01712 
<400> 575 

gccggcttag gctcctccga ccagaacccc actggcacct ttggataaca ccattccgtg 60 

taaacaagct ggcctagact tgaaacatg gtc gat ate ttg gaa etc ate ggt 113 

Met Val Asp lie Leu Glu Leu lie Gly 
1 5 

ccc eta cct ttt gtg tct acg cca gag tta agg gca att gtc gtg act 161 
Pro Leu Pro Phe Val Ser Thr Pro Glu Leu Arg Ala lie Val Val Thr 
10 15 20 25 

gec att aat ggt tec acc act att aat ggc acg tct ggt cag ctt gga 2 09 
Ala lie Asn Gly Ser Thr Thr lie Asn Gly Thr Ser Gly Gin Leu Gly 
30 35 40 

aat tec acg gat acg gaa ctt ctg ttg gcg ctt cgc agg tgg teg gac 2 57 
Asn Ser Thr Asp Thr Glu Leu Leu Leu Ala Leu Arg Arg Trp Ser Asp 
45 50 55 

gtg gtg ttg gtt ggg teg age acg gtg aag get gaa aat tat ggt ggc 3 05 
Val Val Leu Val Gly Ser Ser Thr Val Lys Ala Glu Asn Tyr Gly Gly 
60 65 70 

gtg gag gtt teg cct gaa ate cag aag caa cgc cag gag ttg ggt cag 3 53 
Val Glu Val Ser Pro Glu He Gin Lys Gin Arg Gin Glu Leu Gly Gin 
75 80 85 

gaa gcg att ccg ccg att gcg gtg atg tea ggg teg ttg aat ttt gat 401 
Glu Ala He Pro Pro lie Ala Val Met Ser Gly Ser Leu Asn Phe Asp 
90 95 100 105 

gtg gat act cgc ttt ttc ctt gag gee gaa gtg ccg ccg ate ate ate 449 
Val Asp Thr Arg Phe Phe Leu Glu Ala Glu Val Pro Pro He He He 
110 115 120 

acg gat aat tec gat caa gca aag cag cag egg ctt gtg gat get ggg 49 7 
Thr Asp Asn Ser Asp Gin Ala Lys Gin Gin Arg Leu Val Asp Ala Gly 
125 130 135 

get cag gtt att gag gtg gag acg ttg acg gcg gag gtt ggc gtc gaa 545 
Ala Gin Val He Glu Val Glu Thr Leu Thr Ala Glu Val Gly Val Glu 
140 145 150 

aag ctt agg tct ttg ggt tac gee cgc att gat tgt gag ggc ggt gca 593 
Lys Leu Arg Ser Leu Gly Tyr Ala Arg He Asp Cys Glu Gly Gly Ala 
155 160 165 

acg ttg tat ggg cag atg ttg gee gee gat ctt gtt gat gtg tgg cat 641 
Thr Leu Tyr Gly Gin Met Leu Ala Ala Asp Leu Val Asp Val Trp His 
170 175 180 185 

cac acg att gat ccg acg ttg teg ggc age gtg gag cgc ccc acg gtg 689 
His Thr He Asp Pro Thr Leu Ser Gly Ser Val Glu Arg Pro Thr Val 
190 195 200 

aag ggc ggc gat gat gcg ccg cgc cga ttc gcg ttg gag cac gtc ttt 73 7 
Lys Gly Gly Asp Asp Ala Pro Arg Arg Phe Ala Leu Glu His Val Phe 
205 210 215 
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gtc gat gat gac age acc eta ttc ttg egg tat aag cgc gec aag 7 82 

Val Asp Asp Asp Ser Thr Leu Phe Leu Arg Tyr Lys Arg Ala Lys 
220 225 230 

tgagtgttgg actctccgga tct 805 



<210> 576 
<211> 232 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 576 

Met Val Asp lie Leu Glu Leu lie Gly Pro Leu Pro Phe Val Ser Thr 
15 10 15 

Pro Glu Leu Arg Ala lie Val Val Thr Ala lie Asn Gly Ser Thr Thr 
20 25 30 

lie Asn Gly Thr Ser Gly Gin Leu Gly Asn Ser Thr Asp Thr Glu Leu 
35 40 45 

Leu Leu Ala Leu Arg Arg Trp Ser Asp Val Val Leu Val Gly Ser Ser 
50 55 60 

Thr Val Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie 
65 70 75 80 

Gin Lys Gin Arg Gin Glu Leu Gly Gin Glu Ala lie Pro Pro lie Ala 
85 90 95 

Val Met Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu 
100 105 110 

Glu Ala Glu Val Pro Pro lie lie lie Thr Asp Asn Ser Asp Gin Ala 
115 120 125 

Lys Gin Gin Arg Leu Val Asp Ala Gly Ala Gin Val lie Glu Val Glu 
130 135 140 

Thr Leu Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr 
145 150 155 160 

Ala Arg lie Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu 
165 170 175 

Ala Ala Asp Leu Val Asp Val Trp His His Thr lie Asp Pro Thr Leu 
180 185 190 

Ser Gly Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro 
195 200 205 

Arg Arg Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu 
210 215 220 

Phe Leu Arg Tyr Lys Arg Ala Lys 
225 230 



<210> 577 
<211> 578 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (55) . . (555) 

<223> FRXA01712 

<400> 577 

cttctgttgg cgcttcgcag gtggtcggac gtggtgttgg ttgggtcgag cacggtg 57 

Val 
1 

aag get gaa aat tat ggt ggc gtg gag gtt teg cct gaa ate cag aag 105 
Lys Ala Glu Asn Tyr Gly Gly Val Glu Val Ser Pro Glu lie Gin Lys 
5 10 15 

caa cgc cag gag ttg ggt cag gaa gcg att ccg ccg att gcg gtg atg 153 
Gin Arg Gin Glu Leu Gly Gin Glu Ala lie Pro Pro lie Ala Val Met 
20 25 30 

tea ggg teg ttg aat ttt gat gtg gat act cgc ttt ttc ctt gag gec 2 01 
Ser Gly Ser Leu Asn Phe Asp Val Asp Thr Arg Phe Phe Leu Glu Ala 
35 40 45 

gaa gtg ccg ccg ate ate ate acg gat aat tec gat caa gca aag cag 2 49 
Glu Val Pro Pro lie lie lie Thr Asp Asn Ser Asp Gin Ala Lys Gin 
50 55 60 65 

cag egg ctt gtg gat get ggg get cag gtt att gag gtg gag acg ttg 297 
Gin Arg Leu Val Asp Ala Gly Ala Gin Val lie Glu Val Glu Thr Leu 
70 75 80 

acg gcg gag gtt ggc gtc gaa aag ctt agg tct ttg ggt tac gec cgc 3 45 
Thr Ala Glu Val Gly Val Glu Lys Leu Arg Ser Leu Gly Tyr Ala Arg 
85 90 95 

att gat tgt gag ggc ggt gca acg ttg tat ggg cag atg ttg gec gee 3 93 
lie Asp Cys Glu Gly Gly Ala Thr Leu Tyr Gly Gin Met Leu Ala Ala 
100 105 110 

gat ctt gtt gat gtg tgg cat cac acg att gat ccg acg ttg teg ggc 441 
Asp Leu Val Asp Val Trp His His Thr lie Asp Pro Thr Leu Ser Gly 
115 120 125 

age gtg gag cgc ccc acg gtg aag ggc ggc gat gat gcg ccg cgc cga 489 
Ser Val Glu Arg Pro Thr Val Lys Gly Gly Asp Asp Ala Pro Arg Arg 
130 135 140 145 

ttc gcg ttg gag cac gtc ttt gtc gat gat gac age acc eta ttc ttg 537 
Phe Ala Leu Glu His Val Phe Val Asp Asp Asp Ser Thr Leu Phe Leu 
150 155 160 

egg tat aag cgc gec aag tgagtgttgg actctccgga tct 57 8 

Arg Tyr Lys Arg Ala Lys 
165 



<210> 578 
<211> 167 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 573 

Val Lys Ala Glu Asn 
1 5 

Lys Gin Arg Gin Glu 
20 

Met Ser Gly Ser Leu 
35 

Ala Glu Val Pro Pro 
50 

Gin Gin Arg Leu Val 
65 

Leu Thr Ala Glu Val 
85 

Arg lie Asp Cys Glu 
100 

Ala Asp Leu Val Asp 
115 

Gly Ser Val Glu Arg 
130 

Arg Phe Ala Leu Glu 
145 

Leu Arg Tyr Lys Arg 
165 



<210> 579 
<211> 831 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXN02384 

<400> 579 

ctgatgaggc ggatatccgc aacatcgaca gcattgatga actcccacct ttgccagctg 60 

aatacgagcc tggctacgag gacgattaag aggtagtcct gtg act cgt cgc ctg 115 

Val Thr Arg Arg Leu 
1 5 

att ctg etc cga cac ggg cag act gaa tac aac gec acg tec cga atg 163 
lie Leu Leu Arg His Gly Gin Thr Glu Tyr Asn Ala Thr Ser Arg Met 
10 15 20 



Tyr Gly Gly Val Glu 
10 

Leu Gly Gin Glu Ala 
25 

Asn Phe Asp Val Asp 
40 

lie lie lie Thr Asp 
55 

Asp Ala Gly Ala Gin 
70 

Gly Val Glu Lys Leu 
90 

Gly Gly Ala Thr Leu 
105 

Val Trp His His Thr 
120 

Pro Thr Val Lys Gly 
135 

His Val Phe Val Asp 
150 

Ala Lys 



Val Ser Pro Glu lie Gin 
15 

lie Pro Pro lie Ala Val 
30 

Thr Arg Phe Phe Leu Glu 
45 

Asn Ser Asp Gin Ala Lys 
60 

Val He Glu Val Glu Thr 
75 80 

Arg Ser Leu Gly Tyr Ala 
95 

Tyr Gly Gin Met Leu Ala 
110 

He Asp Pro Thr Leu Ser 
125 

Gly Asp Asp Ala Pro Arg 
140 

Asp Asp Ser Thr Leu Phe 
155 160 



cag gga caa ttg gac aca gag ctg tct gac ctg ggc ttt caa cag gcg 211 
Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu Gly Phe Gin Gin Ala 
25 30 35 
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gcc age gca gec tea gtg ctg gtt caa aaa aac ate acc cat gtg ttc 2 59 

Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn lie Thr His Val Phe 
40 45 50 

age teg gat ctt tec cgc gec ttc aac acc gca age gcg gtt gcg gcg 3 07 

Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala Ser Ala Val Ala Ala 
55 60 65 

ctg att gac gcg gag gtg cgc gtc gat aag cgt ctt egg gaa acg cat 3 55 

Leu lie Asp Ala Glu Val Arg Val Asp Lys Arg Leu Arg Glu Thr His 
70 75 80 85 

ttg ggt gag tgg cag gec aaa acc cac act gag gtg gat tec gaa tat 403 

Leu Gly Glu Trp Gin Ala Lys Thr His Thr Glu Val Asp Ser Glu Tyr 

90 95 100 

cca ggt gcg cgc get caa tgg cgc cac gat ccg cag tgg gca cca ccc 451 

Pro Gly Ala Arg Ala Gin Trp Arg His Asp Pro Gin Trp Ala Pro Pro 

105 110 115 

ggc gaa teg cgc gtg gat gtt gcg cgc egg gca cgc caa gtt gtc 499 

Gly Gly Glu Ser Arg Val Asp Val Ala Arg Arg Ala Arg Gin Val Val 
120 125 130 

gac gag ttg atg gtg teg ctt gat gat tgg gat gaa ggc acc gtg etc 547 

Asp Glu Leu Met Val Ser Leu Asp Asp Trp Asp Glu Gly Thr Val Leu 
135 140 145 

ate gtg get cac ggt ggc acg att aat gcg ctg acc teg aat ctt ttg 595 

lie Val Ala His Gly Gly Thr lie Asn Ala Leu Thr Ser Asn Leu Leu 
150 155 160 165 

gac ctg gcg tat gat cag tac ccc atg ttc tct gga ctt gga aat acc 643 

Asp Leu Ala Tyr Asp Gin Tyr Pro Met Phe Ser Gly Leu Gly Asn Thr 

170 175 180 

tgt tgg gca caa ttg acc gec cga cct cgc tat tat gca ggt agt gag 691 

Cys Trp Ala Gin Leu Thr Ala Arg Pro Arg Tyr Tyr Ala Gly Ser Glu 

185 190 195 

aac cca gaa gat gac etc aag att tct teg gcg gtt tec aac age cct 73 9 

Asn Pro Glu Asp Asp Leu Lys lie Ser Ser Ala Val Ser Asn Ser Pro 
200 205 210 

cat ttt gag ggc aac aat gtg gaa aac gec cag tgg tat ctt gac ggc 7 87 

His Phe Glu Gly Asn Asn Val Glu Asn Ala Gin Trp Tyr Leu Asp Gly 
215 220 225 

tgg aac atg ggt gtt acg cag taaagaagat ggcaataaaa atg 831 
Trp Asn Met Gly Val Thr Gin 
230 235 



<210> 580 
<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 580 

Val Thr Arg Arg Leu lie Leu Leu Arg His Gly Gin Thr Glu Tyr Asn 
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15 10 15 

Ala Thr Ser Arg Met Gin Gly Gin Leu Asp Thr Glu Leu Ser Asp Leu 
20 25 30 

Gly Phe Gin Gin Ala Ala Ser Ala Ala Ser Val Leu Val Gin Lys Asn 
35 40 45 

lie Thr His Val Phe Ser Ser Asp Leu Ser Arg Ala Phe Asn Thr Ala 
50 55 60 

Ser Ala Val Ala Ala Leu lie Asp Ala Glu Val Arg Val Asp Lys Arg 
65 70 75 80 

Leu Arg Glu Thr His Leu Gly Glu Trp Gin Ala Lys Thr His Thr Glu 
85 90 95 

Val Asp Ser Glu Tyr Pro Gly Ala Arg Ala Gin Trp Arg His Asp Pro 
100 105 110 

Gin Trp Ala Pro Pro Gly Gly Glu Ser Arg Val Asp Val Ala Arg Arg 
115 120 125 

Ala Arg Gin Val Val Asp Glu Leu Met Val Ser Leu Asp Asp Trp Asp 
130 135 140 

Glu Gly Thr Val Leu lie Val Ala His Gly Gly Thr He Asn Ala Leu 
145 150 155 160 

Thr Ser Asn Leu Leu Asp Leu Ala Tyr Asp Gin Tyr Pro Met Phe Ser 
165 170 175 

Gly Leu Gly Asn Thr Cys Trp Ala Gin Leu Thr Ala Arg Pro Arg Tyr 
180 185 190 

Tyr Ala Gly Ser Glu Asn Pro Glu Asp Asp Leu Lys He Ser Ser Ala 
195 200 205 

Val Ser Asn Ser Pro His Phe Glu Gly Asn Asn Val Glu Asn Ala Gin 
210 215 220 

Trp Tyr Leu Asp Gly Trp Asn Met Gly Val Thr Gin 
225 230 235 



<210> 581 
<211> 453 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXN01560 

<400> 581 

atgggagcaa ggctcattta gctacttcga cgtggaagcg cacatcgttg agttgattcc 60 



tgcatcagta agcgatgcgt tttaggcaca tctgcgatcc gtg ggc gtg tec tac 115 

Val Gly Val Ser Tyr 
1 5 
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atc ate gee ggc gat gag cag ctg gat atg gca gaa gec gtt cgc aaa 163 
lie lie Ala Gly Asp Glu Gin Leu Asp Met Ala Glu Ala Val Arg Lys 
10 15 20 

att ggg gag acc ttt aaa act gag gaa att ate ctt ggt ggc gga gga 211 
lie Gly Glu Thr Phe Lys Thr Glu Glu lie lie Leu Gly Gly Gly Gly 
25 30 35 

acc ctg aac tgg tec atg etc cgc gac ggt ttg tgc gac gag gtt age 259 
Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu Cys Asp Glu Val Ser 
40 45 50 

ate gtg atg atg cca ate gec gat ggt gaa aag cac acc cac tct ttg 3 07 
lie Val Met Met Pro lie Ala Asp Gly Glu Lys His Thr His Ser Leu 
55 60 65 

ttc gaa gec gat gaa aaa tac tea gca ccg ttg ccg ate ggt ttt tea 355 
Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu Pro lie Gly Phe Ser 
70 75 80 85 

etc gec age gtt gaa cca eta gaa gat gga age gtt tgg atg cgt tac 403 
Leu Ala Ser Val Glu Pro Leu Glu Asp Gly Ser Val Trp Met Arg Tyr 
90 95 100 

ggg gtc aat ggc cca gtg gac gcg aac taggtagcaa atactcgctc 450 
Gly Val Asn Gly Pro Val Asp Ala Asn 
105 110 

ttt 453 



<210> 582 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 582 

Val Gly Val Ser Tyr lie lie Ala Gly Asp Glu Gin Leu Asp Met Ala 
15 10 15 

Glu Ala Val Arg Lys lie Gly Glu Thr Phe Lys Thr Glu Glu lie lie 
20 25 30 

Leu Gly Gly Gly Gly Thr Leu Asn Trp Ser Met Leu Arg Asp Gly Leu 
35 40 45 

Cys Asp Glu Val Ser lie Val Met Met Pro lie Ala Asp Gly Glu Lys 
50 55 60 

His Thr His Ser Leu Phe Glu Ala Asp Glu Lys Tyr Ser Ala Pro Leu 
65 70 75 80 

Pro lie Gly Phe Ser Leu Ala Ser Val Glu Pro Leu Glu Asp Gly Ser 
85 90 95 

Val Trp Met Arg Tyr Gly Val Asn Gly Pro Val Asp Ala Asn 
100 105 110 



<210> 583 
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<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXN00667 



<400> 583 

ggcatcagtg tttgaaggga aaagcaggtc aaacaaggtg cggctgattt gagcgatc, 

agcaccgaga tctgtgctga agaattcaat gattgggttg atg att gcg ttg aag 

Met lie Ala Leu Lys 
1 5 



tec atg tct aac agg gta gta caa aag cca aaa atg aaa gcg ccg eta 
Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys Met Lys Ala Pro Leu 
10 15 20 



163 



ccc ate cgc gac ggc etc aac cct tec cgt gtg cgc ttg ccg etc gac 211 
Pro lie Arg Asp Gly Leu Asn Pro Ser Arg Val Arg Leu Pro Leu Asp 
25 30 35 



gcg gcg ccg ate cgc gee ate gat ttt gtt gaa tac etc att tec acg 
Ala Ala Pro He Arg Ala He Asp Phe Val Glu Tyr Leu He Ser Thr 
40 45 50 

cag cgc cac cgc aat ccg gec gac aac gec gaa gcg ctt caa gcg cgt 
Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu Ala Leu Gin Ala Arg 
55 60 65 



act gga aac aac gat etc ace cca get cac cgc etc gat cgc ctg act 
Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg Leu Asp Arg Leu Thr 
150 155 160 165 

tec ggt gtg tta gtc atg gtg aaa aaa cca gaa etc cgt ggc get tac 
Ser Gly Val Leu Val Met Val Lys Lys Pro Glu Leu Arg Gly Ala Tyr 
170 175 180 

caa ace ttg ttt gee cga cgt gag gcg tec aaa acc tat gag gca ate 



259 



307 



ttc gac gee gac ctt gtt gtc aac cac tac ggc gag ccc tac gee ccc 3 55 
Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly Glu Pro Tyr Ala Pro 
70 75 80 85 

gac acc atg gtt cag ccc gac gac gac att tgg ttc tac cgc atg ccc 
Asp Thr Met Val Gin Pro Asp Asp Asp He Trp Phe Tyr Arg Met Pro 
90 95 100 

gee gee gaa egg ccg ate cct tac aaa att cat gtc att cac gaa gac 
Ala Ala Glu Arg Pro He Pro Tyr Lys He His Val He His Glu Asp 
105 HO H5 

gat gac ate etc gtc att gac aag cca ccc tac eta gca acc atg cct 
Asp Asp He Leu Val He Asp Lys Pro Pro Tyr Leu Ala Thr Met Pro 
120 125 130 



403 



451 



499 



cgt ggc cgc cac ate acc gaa acc get ctg gtg aaa atg cgt gtg ctg 547 
Arg Gly Arg His He Thr Glu Thr Ala Leu Val Lys Met Arg Val Leu 
135 140 145 



595 



643 



691 
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Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys Thr Tyr Glu Ala lie 
185 190 195 

gca gaa ttc gtt cca ggg eta ctt gat gat ggt ccc gcg att tgg gaa 73 9 
Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly Pro Ala lie Trp Glu 
200 205 210 

tec cgc ate gaa aaa gaa cgc ggc ate gtg caa gec ttc gtc gtg gaa 787 
Ser Arg lie Glu Lys Glu Arg Gly lie Val Gin Ala Phe Val Val Glu 
215 220 225 

ggc ccc gtc aac gca cgc act gaa ctg gtg tea gtc ace cca gtc gaa 835 
Gly Pro Val Asn Ala Arg Thr Glu Leu Val Ser Val Thr Pro Val Glu 
230 235 240 245 

gac gec gaa cag age ate etc gaa gaa atg cac ggg cca etc ccc cgc 883 
Asp Ala Glu Gin Ser lie Leu Glu Glu Met His Gly Pro Leu Pro Arg 
250 255 260 

caa gcg cgc tac gtt eta gee ccc tea aca ggc aaa ace cac cag ctg 931 
Gin Ala Arg Tyr Val Leu Ala Pro Ser Thr Gly Lys Thr His Gin Leu 
265 270 275 

cgc ate cac atg cgc gac ttc gca gec ccc ate etc ggc gac ccc etc 979 
Arg lie His Met Arg Asp Phe Ala Ala Pro lie Leu Gly Asp Pro Leu 
280 285 290 

tac ccc gtc etc cac gca gtc gac gat gag gac tac acc acc cca atg 1027 
Tyr Pro Val Leu His Ala Val Asp Asp Glu Asp Tyr Thr Thr Pro Met 
295 300 305 

cac etc ate gec cgc acg eta acc ttc gtg gat cct caa acc aac gag 1075 
His Leu lie Ala Arg Thr Leu Thr Phe Val Asp Pro Gin Thr Asn Glu 
310 315 320 325 

gaa cgt acc ttt gtg agt aat cga cct acg gga agt ttg taggectegt 1124 
Glu Arg Thr Phe Val Ser Asn Arg Pro Thr Gly Ser Leu 
330 335 

agacatcacc cag 1137 



<210> 584 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 584 

Met lie Ala Leu Lys Ser Met Ser Asn Arg Val Val Gin Lys Pro Lys 
15 10 15 

Met Lys Ala Pro Leu Pro lie Arg Asp Gly Leu Asn Pro Ser Arg Val 
20 25 30 

Arg Leu Pro Leu Asp Ala Ala Pro lie Arg Ala lie Asp Phe Val Glu 
35 40 45 

Tyr Leu lie Ser Thr Gin Arg His Arg Asn Pro Ala Asp Asn Ala Glu 
50 55 60 



Ala Leu Gin Ala Arg Phe Asp Ala Asp Leu Val Val Asn His Tyr Gly 
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es 70 75 80 

Glu Pro Tyr Ala Pro Asp Thr Met Val Gin Pro Asp Asp Asp lie Trp 
85 90 95 

Phe Tyr Arg Met Pro Ala Ala Glu Arg Pro lie Pro Tyr Lys lie His 
100 105 110 

Val lie His Glu Asp Asp Asp lie Leu Val lie Asp Lys Pro Pro Tyr 
115 120 125 

Leu Ala Thr Met Pro Arg Gly Arg His lie Thr Glu Thr Ala Leu Val 
130 135 140 

Lys Met Arg Val Leu Thr Gly Asn Asn Asp Leu Thr Pro Ala His Arg 
145 150 155 160 

Leu Asp Arg Leu Thr Ser Gly Val Leu Val Met Val Lys Lys Pro Glu 
165 170 175 

Leu Arg Gly Ala Tyr Gin Thr Leu Phe Ala Arg Arg Glu Ala Ser Lys 
180 185 190 

Thr Tyr Glu Ala lie Ala Glu Phe Val Pro Gly Leu Leu Asp Asp Gly 
195 200 205 

Pro Ala lie Trp Glu Ser Arg lie Glu Lys Glu Arg Gly lie Val Gin 
210 215 220 

Ala Phe Val Val Glu Gly Pro Val Asn Ala Arg Thr Glu Leu Val Ser 
225 230 235 240 

Val Thr Pro Val Glu Asp Ala Glu Gin Ser lie Leu Glu Glu Met His 
245 250 255 

Gly Pro Leu Pro Arg Gin Ala Arg Tyr Val Leu Ala Pro Ser Thr Gly 
260 265 270 

Lys Thr His Gin Leu Arg lie His Met Arg Asp Phe Ala Ala Pro lie 
275 280 285 

Leu Gly Asp Pro Leu Tyr Pro Val Leu His Ala Val Asp Asp Glu Asp 
290 295 300 

Tyr Thr Thr Pro Met His Leu lie Ala Arg Thr Leu Thr Phe Val Asp 
305 310 315 320 

Pro Gin Thr Asn Glu Glu Arg Thr Phe Val Ser Asn Arg Pro Thr Gly 
325 330 335 

Ser Leu 



<210> 585 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) - . {1258) 
<223> RXC01711 

<400> 585 

tctcgtgagt ttctccccgg tagcaccttc tatatcagcc cccacgccgc gtcggagcag 60 

gtgggatagc atcggcaacg cggttgcatg gccgttggcc atg ttg ttg atg gcg 115 

Met Leu Leu Met Ala 
1 5 

cat cgc ttc ttc gtg ctt gcg att aac ggc gca gtc acc gac gat ttc 163 
His Arg Phe Phe Val Leu Ala lie Asn Gly Ala Val Thr Asp Asp Phe 
10 15 20 

acg acg gtt tat agt get tta cga cgt ttc gtt gaa ggt att ccg gtc 211 
Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val Glu Gly He Pro Val 
25 30 35 

tac aac gag gtc tac cac ttc gtc gat ccg cac tac etc tat aac ccg 2 59 
Tyr Asn Glu Val Tyr His Phe Val Asp Pro His Tyr Leu Tyr Asn Pro 
40 45 50 

ggc gec acc etc eta ttg gca cca ttg gga tat ate acc cat ttc acg 307 
Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr He Thr His Phe Thr 
55 60 65 

ttg get egg tgg atg ttc ate gcg gtg aac etc ctt gee att gtt tta 355 
Leu Ala Arg Trp Met Phe lie Ala Val Asn Leu Leu Ala lie Val Leu 
70 75 80 85 

gcg ttc ggg ctg ctg acc aga etc tec ggt tgg gcg ctg cgc age atg 403 
Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp Ala Leu Arg Ser Met 
90 95 100 

gtg tgg ccg att gcg ate gec ttg gcg atg ctg aca gaa acc gtg caa 451 
Val Trp Pro He Ala He Ala Leu Ala Met Leu Thr Glu Thr Val Gin 
105 110 115 

aac ace etc att ttc tec aac ate aac ggc ate ctg ctg etc atg ttg 499 
Asn Thr Leu He Phe Ser Asn He Asn Gly He Leu Leu Leu Met Leu 
120 125 130 

gcg att ttc ctg tgg tgc gtg gtg cac aaa aaa tec tgg ttg ggc gga 547 
Ala He Phe Leu Trp Cys Val Val His Lys Lys Ser Trp Leu Gly Gly 
135 140 145 

eta gtc att ggt ttg gee att ttg ate aaa ccc atg ttc ctg cca ctt 595 
Leu Val He Gly Leu Ala He Leu He Lys Pro Met Phe Leu Pro Leu 
150 155 160 165 

etc ttc eta cct ttg gtg aaa aag caa tgg gga teg etc ate etc ggc 643 
Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly Ser Leu He Leu Gly 
170 175 180 

att tta acc cca gtg att ttc aat gca gtg gec tgg ttc tta gtt ccg 691 
He Leu Thr Pro Val He Phe Asn Ala Val Ala Trp Phe Leu Val Pro 
185 190 195 

gga gca tct gaa tac gtc acc cgc acg atg ccc tac ctt ggt gaa act 73 9 
Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro Tyr Leu Gly Glu Thr 
200 205 210 
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cga gat ttt gcc aac age tea etc cca ggc ttg gee ate tat ttc gga 7 87 

Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu Ala lie Tyr Phe Gly 

215 220 225 

atg ccc acc tgg atg gaa ate acc tgg ttc etc ate ttc ggc gca atg 83 5 

Met Pro Thr Trp Met Glu lie Thr Trp Phe Leu lie Phe Gly Ala Met 

230 235 240 245 

gtc ggc etc gca gtg ctg gca etc ctg aga ttc cgt aac acc gag cca 883 

Val Gly Leu Ala Val Leu Ala Leu Leu Arg Phe Arg Asn Thr Glu Pro 

250 255 260 

tac ttc tgg gca gca acc acc acc ggt gta etc ctg act ggc gta ttc 931 

Tyr Phe Trp Ala Ala Thr Thr Thr Gly Val Leu Leu Thr Gly Val Phe 

265 270 275 

ttc ctg tec tea ctg gga cag atg tac tac tec atg atg ate ttc cct 979 

Phe Leu Ser Ser Leu Gly Gin Met Tyr Tyr Ser Met Met lie Phe Pro 

280 285 290 

atg ate ttc acc ctg etc gga age cga tec gta ttc cac aac tgg gtt 1027 

Met lie Phe Thr Leu Leu Gly Ser Arg Ser Val Phe His Asn Trp Val 

295 300 305 

gcc tgg gtc gcc gcc tac ttc tta eta tec cct gac act ttc acc tec 1075 

Ala Trp Val Ala Ala Tyr Phe Leu Leu Ser Pro Asp Thr Phe Thr Ser 

310 315 320 325 

cag cga eta ccc gat gta gcc cgc tgg atg gaa ttt ttc age gcg acc 1123 

Gin Arg Leu Pro Asp Val Ala Arg Trp Met Glu Phe Phe Ser Ala Thr 

330 335 340 

gtt ggt tgg gga eta ttg ata gtg gtt aca ttt gtc teg gcg eta ate 1171 

Val Gly Trp Gly Leu Leu lie Val Val Thr Phe Val Ser Ala Leu lie 

345 350 355 

tgg ttt att ggt gat ate cga gcc aag gga act ccg age tea ccc att 1219 

Trp Phe lie Gly Asp lie Arg Ala Lys Gly Thr Pro Ser Ser Pro lie 

360 365 370 

acc act gat cca acg cac gac cat ctt gag agg aca gca tgacagactt 12 68 

Thr Thr Asp Pro Thr His Asp His Leu Glu Arg Thr Ala 

375 380 385 

caaactcatc age 1281 



<210> 586 
<211> 386 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 586 

Met Leu Leu Met Ala His Arg Phe Phe Val Leu Ala He Asn Gly Ala 
15 10 15 

Val Thr Asp Asp Phe Thr Thr Val Tyr Ser Ala Leu Arg Arg Phe Val 
20 25 30 

Glu Gly He Pro Val Tyr Asn Glu Val Tyr His Phe Val Asp Pro His 
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35 40 45 

Tyr Leu Tyr Asn Pro Gly Ala Thr Leu Leu Leu Ala Pro Leu Gly Tyr 
50 55 60 

lie Thr His Phe Thr Leu Ala Arg Trp Met Phe lie Ala Val Asn Leu 
65 70 75 80 

Leu Ala He Val Leu Ala Phe Gly Leu Leu Thr Arg Leu Ser Gly Trp 
85 90 95 

Ala Leu Arg Ser Met Val Trp Pro He Ala He Ala Leu Ala Met Leu 
100 105 110 

Thr Glu Thr Val Gin Asn Thr Leu He Phe Ser Asn He Asn Gly He 
115 120 125 

Leu Leu Leu Met Leu Ala He Phe Leu Trp Cys Val Val His Lys Lys 
130 135 140 

Ser Trp Leu Gly Gly Leu Val He Gly Leu Ala He Leu He Lys Pro 
145 150 155 160 

Met Phe Leu Pro Leu Leu Phe Leu Pro Leu Val Lys Lys Gin Trp Gly 
165 170 175 

Ser Leu He Leu Gly He Leu Thr Pro Val He Phe Asn Ala Val Ala 
180 185 190 

Trp Phe Leu Val Pro Gly Ala Ser Glu Tyr Val Thr Arg Thr Met Pro 
195 200 205 

Tyr Leu Gly Glu Thr Arg Asp Phe Ala Asn Ser Ser Leu Pro Gly Leu 
210 215 220 

Ala He Tyr Phe Gly Met Pro Thr Trp Met Glu He Thr Trp Phe Leu 
225 230 235 240 

He Phe Gly Ala Met Val Gly Leu Ala Val Leu Ala Leu Leu Arg Phe 

245 250 255 

Arg Asn Thr Glu Pro Tyr Phe Trp Ala Ala Thr Thr Thr Gly Val Leu 
260 265 270 

Leu Thr Gly Val Phe Phe Leu Ser Ser Leu Gly Gin Met Tyr Tyr Ser 
275 280 285 

Met Met He Phe Pro Met He Phe Thr Leu Leu Gly Ser Arg Ser Val 
290 295 300 

Phe His Asn Trp Val Ala Trp Val Ala Ala Tyr Phe Leu Leu Ser Pro 
305 310 315 320 

Asp Thr Phe Thr Ser Gin Arg Leu Pro Asp Val Ala Arg Trp Met Glu 
325 330 335 

Phe Phe Ser Ala Thr Val Gly Trp Gly Leu Leu He Val Val Thr Phe 
340 345 350 

Val Ser Ala Leu He Trp Phe He Gly Asp He Arg Ala Lys Gly Thr 
355 360 365 
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Pro Ser Ser Pro lie Thr Thr Asp Pro Thr His Asp His Leu Glu Arg 
370 375 380 

Thr Ala 
385 



<210> 587 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXC02380 

<400> 587 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 6 0 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 
1 5 

aaa cgc cgc get cgc att ggc ate atg ggt ggc aca ttt gac ccc att 163 
Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly Thr Phe Asp Pro lie 
10 15 20 

cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat cga ttc gat 211 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 
25 30 35 

ctt gat ctg gtg gtg tac gtt ccc acc gga cag cca tgg caa aag gcg 259 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 

aac aag aaa gtc age cca gcg gaa gat cgt tac ctg atg acg gtg ate 3 07 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val lie 
55 60 65 

gec act gec tct aat cca egg ttt atg gta teg egg gtt gat att gat 3 55 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp lie Asp 
70 75 80 85 

egg gga ggg gat act tac acg ate gat acc ctg caa gat ttg age aag 403 
Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu Gin Asp Leu Ser Lys 
90 95 100 

caa tac ccg gac gec cag ctg tac ttc ate acc ggt gec gat gca ctg 451 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr Gly Ala Asp Ala Leu 
105 110 115 

gca cag ate gtg acg tgg cgc gat tgg gag aaa acc ttc gaa ctt gec 499 
Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 547 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn lie 
135 140 145 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate ccc gec 595 
lie Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp lie Pro Ala 
150 155 160 165 

atg get att tec tec acg gac tgc aga gaa cgc tec age gaa gaa cgc 643 
Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 
170 175 180 

cct gtt tgg tat ctt gtc cct gat ggc gtg gtg caa tac att gec aaa 691 
Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr lie Ala Lys 
185 190 195 

cgc caa etc tat cga cct gaa gga tec gat aag gat atg gat ccc aag 739 
Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 

ggc caa aac caa gca taaatctagt caaaagtttc aac 777 
Gly Gin Asn Gin Ala 
215 



<210> 588 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 588 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly 
15 10 15 

Thr Phe Asp Pro lie His Asn Gly His Leu Val Ala Gly Ser Glu Val 
20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val lie Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 

Arg Val Asp lie Asp Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu 
85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr 
100 105 110 

Gly Ala Asp Ala Leu Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn lie lie Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 

Val Asp lie Pro Ala Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg 
165 170 175 



Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 
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180 185 190 

Gin Tyr lie Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 

Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 589 
<211> 777 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA02380 

<400> 589 

gcagattttt gacgaagtcg catcgtggat tgaagctgcc taaaaactcg cgaggacgca 60 

tgctcagcaa ggtggtgtgc gaacactata ctgtccactc atg act aca acg gtg 115 

Met Thr Thr Thr Val 

1 5 

aaa cgc cgc get cgc att ggc ate atg ggt ggc aca ttt gac ccc att 163 

Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly Thr Phe Asp Pro lie 

10 15 20 

cat aat ggt cac ctt gtg gcg ggc tea gag gta gcg gat cga ttc gat 211 
His Asn Gly His Leu Val Ala Gly Ser Glu Val Ala Asp Arg Phe Asp 
25 30 35 

ctt gat ctg gtg gtg tac gtt ccc acc gga cag cca tgg caa aag gcg 259 
Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin Pro Trp Gin Lys Ala 
40 45 50 

aac aag aaa gtc age cca gcg gaa gat cgt tac ctg atg acg gtg ate 3 07 
Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr Leu Met Thr Val lie 
55 60 65 

gec act gec tct aat cca egg ttt atg gta teg egg gtt gat att gat 355 
Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser Arg Val Asp lie Asp 
70 75 80 85 

egg gga ggg gat act tac acg ate gat acc ctg caa gat ttg age aag 403 
Arg Gly Gly Asp Thr Tyr Thr lie Asp Thr Leu Gin Asp Leu Ser Lys 
90 95 100 

caa tac ccg gac gec cag ctg tac ttc ate acc ggt gec gat gca ctg 451 
Gin Tyr Pro Asp Ala Gin Leu Tyr Phe lie Thr Gly Ala Asp Ala Leu 
105 110 115 

gca cag ate gtg acg tgg cgc gat tgg gag aaa acc ttc gaa ctt gee 499 
Ala Gin lie Val Thr Trp Arg Asp Trp Glu Lys Thr Phe Glu Leu Ala 
120 125 130 

cac ttc gtt gga gtg act cga ccc ggt tat gaa ttg gat gga aac ate 547 
His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu Leu Asp Gly Asn lie 
135 140 145 
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att ccg gaa atg cac caa gat cga gtc tea ttg gtg gat ate ccc gec 595 
lie Pro Glu Met His Gin Asp Arg Val Ser Leu Val Asp lie Pro Ala 
150 155 160 165 

atg get att tec tec acg gac tgc aga gaa cgc tec age gaa gaa cgc 643 
Met Ala lie Ser Ser Thr Asp Cys Arg Glu Arg Ser Ser Glu Glu Arg 
170 175 180 

cct gtt tgg tat ctt gtc cct gat ggc gtg gtg caa tac att gec aaa 691 
Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val Gin Tyr lie Ala Lys 
185 190 195 

cgc caa etc tat cga cct gaa gga tec gat aag gat atg gat ccc aag 73 9 
Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys Asp Met Asp Pro Lys 
200 205 210 

ggc caa aac caa gca taaatctagt caaaagtttc aac 777 
Gly Gin Asn Gin Ala 
215 



<210> 590 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 590 

Met Thr Thr Thr Val Lys Arg Arg Ala Arg lie Gly lie Met Gly Gly 
15 10 15 

Thr Phe Asp Pro lie His Asn Gly His Leu Val Ala Gly Ser Glu Val 
20 25 30 

Ala Asp Arg Phe Asp Leu Asp Leu Val Val Tyr Val Pro Thr Gly Gin 
35 40 45 

Pro Trp Gin Lys Ala Asn Lys Lys Val Ser Pro Ala Glu Asp Arg Tyr 
50 55 60 

Leu Met Thr Val He Ala Thr Ala Ser Asn Pro Arg Phe Met Val Ser 
65 70 75 80 

Arg Val Asp lie Asp Arg Gly Gly Asp Thr Tyr Thr He Asp Thr Leu 
85 90 95 

Gin Asp Leu Ser Lys Gin Tyr Pro Asp Ala Gin Leu Tyr Phe He Thr 
100 105 110 

Gly Ala Asp Ala Leu Ala Gin He Val Thr Trp Arg Asp Trp Glu Lys 
115 120 125 

Thr Phe Glu Leu Ala His Phe Val Gly Val Thr Arg Pro Gly Tyr Glu 
130 135 140 

Leu Asp Gly Asn He He Pro Glu Met His Gin Asp Arg Val Ser Leu 
145 150 155 160 



Val Asp He Pro Ala Met Ala He Ser Ser Thr Asp Cys Arg Glu Arg 
165 170 175 
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Ser Ser Glu Glu Arg Pro Val Trp Tyr Leu Val Pro Asp Gly Val Val 
180 185 190 

Gin Tyr lie Ala Lys Arg Gin Leu Tyr Arg Pro Glu Gly Ser Asp Lys 
195 200 205 

Asp Met Asp Pro Lys Gly Gin Asn Gin Ala 
210 215 



<210> 591 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571} 

<223> RXC02921 

<400> 591 

tggaaaactg ggaagggttg acgttgcgga atctctccgc agcgtcggtt cggaccctaa 60 

aaaagggtga ggaaccacat gagctgtttt aaggaatttt gtg tct gca ctt gaa 115 

Val Ser Ala Leu Glu 
1 5 

gag teg ate cgc ate gcg ace ate gcg gcg aaa gca gcg gat gaa aag 163 
Glu Ser lie Arg lie Ala Thr lie Ala Ala Lys Ala Ala Asp Glu Lys 
10 15 20 

aag gee gat gac ate get gtc ate gat gtc tct gac atg ate gca ate 211 
Lys Ala Asp Asp lie Ala Val lie Asp Val Ser Asp Met lie Ala lie 
25 30 35 

acc gat tgc ttt gtt gtt gca tct get gac aat gag cgc cag gtg ggc 2 59 
Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn Glu Arg Gin Val Gly 
40 45 50 

gec att gtt gag gag ate gaa gat gag atg acc aag get ggt ttc gag 3 07 
Ala lie Val Glu Glu lie Glu Asp Glu Met Thr Lys Ala Gly Phe Glu 
55 60 65 

cct aag cgc cgt gaa ggc aac cgc gaa aac cgt tgg gtt etc ctt gac 3 55 
Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg Trp Val Leu Leu Asp 
70 75 80 85 

tac gga ttg gtt gtt ate cac gtt cag cga cag gca gag cgc gag ttc 403 
Tyr Gly Leu Val Val lie His Val Gin Arg Gin Ala Glu Arg Glu Phe 
90 95 100 

tac gga ctg gat cgt ctg tac cgc gac tgc cca etc att gaa att gaa 451 
Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro Leu lie Glu lie Glu 
105 110 115 

gga ctt gaa acc ttc aag cgt gaa tec tec tgg tct gat gag gcg gat 49 9 
Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp Ser Asp Glu Ala Asp 
120 125 130 



ate cgc aac ate gac age att gat gaa etc cca cct ttg cca get gaa 
lie Arg Asn lie Asp Ser lie Asp Glu Leu Pro Pro Leu Pro Ala Glu 



547 
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135 140 145 

tac gag cct ggc tac gag gac gat taagaggtag tcctgtgact cgt 594 
Tyr Glu Pro Gly Tyr Glu Asp Asp 
150 155 



<210> 592 
<211> 157 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 592 

Val Ser Ala Leu Glu Glu Ser lie Arg lie Ala Thr lie Ala Ala Lys 
15 10 15 

Ala Ala Asp Glu Lys Lys Ala Asp Asp He Ala Val He Asp Val Ser 
20 25 30 

Asp Met He Ala He Thr Asp Cys Phe Val Val Ala Ser Ala Asp Asn 
35 40 45 

Glu Arg Gin Val Gly Ala He Val Glu Glu He Glu Asp Glu Met Thr 
50 55 60 

Lys Ala Gly Phe Glu Pro Lys Arg Arg Glu Gly Asn Arg Glu Asn Arg 
65 70 75 80 

Trp Val Leu Leu Asp Tyr Gly Leu Val Val He His Val Gin Arg Gin 
85 90 95 

Ala Glu Arg Glu Phe Tyr Gly Leu Asp Arg Leu Tyr Arg Asp Cys Pro 
100 105 110 

Leu He Glu He Glu Gly Leu Glu Thr Phe Lys Arg Glu Ser Ser Trp 
115 120 125 

Ser Asp Glu Ala Asp He Arg Asn He Asp Ser lie Asp Glu Leu Pro 
130 135 140 

Pro Leu Pro Ala Glu Tyr Glu Pro Gly Tyr Glu Asp Asp 
145 150 155 



<210> 593 
<211> 3075 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3052) 
<223> RXC01434 

<400> 593 

ggtttcctgc gcaccgtgat gattggtgcg gcgctgtcgc cggccatcgc ttcggcgttc 6 0 

aacactgcca acacgctgcc caacctgatc actggaaatc gtg ttg ggt gcg gtg 115 

Val Leu Gly Ala Val 
1 5 
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ctg aca teg ctg gtt att ccg gtc ctt acc cgc gcg gaa aaa gaa gac 163 
Leu Thr Ser Leu Val lie Pro Val Leu Thr Arg Ala Glu Lys Glu Asp 
10 15 20 

gec gac ggc ggt tec ggg ttc ttc agg egg ctg etc acc ctg teg gtg 211 
Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu Leu Thr Leu Ser Val 
25 30 35 

acg ctg ctg ggt ggt gtc acc ate ctg teg att ate ggc gcg ccg ctg 259 
Thr Leu Leu Gly Gly Val Thr lie Leu Ser lie lie Gly Ala Pro Leu 
40 45 50 

ctg aca egg atg atg ctg tec tct gag gga caa gtc aac gtg gtc atg 3 07 
Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin Val Asn Val Val Met 
55 60 65 

tec acg gec ttt gcg tat tgg ctg ctg cca cag att ttc ttc tac ggc 3 55 
Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin lie Phe Phe Tyr Gly 
70 75 80 85 

ctg ttt gec ctg ttc atg get gtg ttg aac acc cgt gaa gtg ttc aaa 4 03 
Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr Arg Glu Val Phe Lys 
90 95 100 

ccc ggc gcg tgg gca cct gtt gtc aac aat gtg ate acc ttg acc gtg 451 
Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val lie Thr Leu Thr Val 
105 110 115 

ctg ggc gtg tac atg gtg ctg cct gcg cgt ttg cac ccg cat gag cag 499 
Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu His Pro His Glu Gin 
120 125 130 

gtg ggc att ttt gat ccg cag ate att ttc etc ggc gtg ggc acc acc 547 
Val Gly lie Phe Asp Pro Gin lie lie Phe Leu Gly Val Gly Thr Thr 
135 140 145 

ctt ggt gtg gtt gca cag tgt eta ate atg att ccg tac ctg cgt cgc 595 
Leu Gly Val Val Ala Gin Cys Leu lie Met lie Pro Tyr Leu Arg Arg 
150 155 160 165 

gcg ggc att gat atg cgc cct ctg tgg ggt ate gat gcg cgt ttg aag 643 
Ala Gly He Asp Met Arg Pro Leu Trp Gly He Asp Ala Arg Leu Lys 
170 175 180 

caa ttc ggt ggc atg gcg atg gcg ate ate gtg tac gtg gca ate tec 691 
Gin Phe Gly Gly Met Ala Met Ala He He Val Tyr Val Ala He Ser 
185 190 195 

cag ttc ggt tac ate ate acc act cgc att gcg teg att gca gac gat 739 
Gin Phe Gly Tyr He He Thr Thr Arg He Ala Ser He Ala Asp Asp 
200 205 210 

get gcg ccg ttt att tat cag cag cac tgg atg ttg ctg caa gtt cct 787 
Ala Ala Pro Phe He Tyr Gin Gin His Trp Met Leu Leu Gin Val Pro 
215 220 225 

tat ggc ate ate ggc gtc acc ttg etc acc gcg att atg ccg cga ctg 835 
Tyr Gly He He Gly Val Thr Leu Leu Thr Ala He Met Pro Arg Leu 
230 235 240 245 



tec cgc aac gcg gca gac ggc gat gat agg gca gta gtc tct gac ctt 



883 
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Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala Val Val Ser Asp Leu 
250 255 260 

cag ttg ggt tec aag eta acc ttc ate gca ctg ate ccc ate gtg gtg 931 
Gin Leu Gly Ser Lys Leu Thr Phe lie Ala Leu lie Pro lie Val Val 
265 270 275 

ttc ttc acc gec ttc ggt gtc cct att gec aat ggc ctt ttt gec tac 979 
Phe Phe Thr Ala Phe Gly Val Pro lie Ala Asn Gly Leu Phe Ala Tyr 
280 285 290 

ggc caa ttc gat gee aac gec gec aac ate ctt ggt tgg act ctg age 1027 
Gly Gin Phe Asp Ala Asn Ala Ala Asn lie Leu Gly Trp Thr Leu Ser 
295 300 305 

ttc tct get ttc acg ctg att cct tac get ttg gtg ctg eta cat ctg 1075 
Phe Ser Ala Phe Thr Leu lie Pro Tyr Ala Leu Val Leu Leu His Leu 
310 315 320 325 

cgt gtg ttt tat gcg cgt gaa gag gtc tgg acc cca acc ttc ate ate 1123 
Arg Val Phe Tyr Ala Arg Glu Glu Val Trp Thr Pro Thr Phe He He 
330 335 340 

gec ggc ate acc gec acc aag gtc gtg ctt tec ctg ttg gca ccg ctg 1171 
Ala Gly He Thr Ala Thr Lys Val Val Leu Ser Leu Leu Ala Pro Leu 
345 350 355 

ctg teg age tec ccg gag cgt gtg gtg gtg ctt ctt ggt gcg gee aac 1219 
Leu Ser Ser Ser Pro Glu Arg Val Val Val Leu Leu Gly Ala Ala Asn 
360 365 370 

ggt ttc agt ttc ate acc ggc gcg gtc ate ggc gcg tat ctg ttg cgc 1267 
Gly Phe Ser Phe He Thr Gly Ala Val He Gly Ala Tyr Leu Leu Arg 
375 380 385 

aac aaa etc ggc ctg ttg ggt atg cgc tct ttg get aaa acc tec ctg 1315 
Asn Lys Leu Gly Leu Leu Gly Met Arg Ser Leu Ala Lys Thr Ser Leu 
390 395 400 405 

tgg gcg ttg ggc tct gcg gcg gtt ggt gca gca gca gca tgg gcg ttg 13 63 
Trp Ala Leu Gly Ser Ala Ala Val Gly Ala Ala Ala Ala Trp Ala Leu 
410 415 420 

9"9"g" tgg ctg att caa gec gtc gtg ggc gat ttc ttg ctg ggc act eta 1411 
Gly Trp Leu He Gin Ala Val Val Gly Asp Phe Leu Leu Gly Thr Leu 
425 430 435 

age tec gta ggc tac ttg ttg aac ctg get gtg ttg ggt gtc ttc ttc 1459 
Ser Ser Val Gly Tyr Leu Leu Asn Leu Ala Val Leu Gly Val Phe Phe 
440 445 450 

ate ttc gtc acc ggc ate gtg ttg tea cgt tct ggt ttg ccg gag gtc 1507 
He Phe Val Thr Gly He Val Leu Ser Arg Ser Gly Leu Pro Glu Val 
455 460 465 

caa aac ttg ggc cag gca ctg acc cgc ate cca ggt ttg age egg ttt 1555 
Gin Asn Leu Gly Gin Ala Leu Thr Arg He Pro Gly Leu Ser Arg Phe 
470 475 480 485 

att cgc ccg aat acc aag ate tct ttg gat gtc ggc gaa gtc tec gag 1603 
He Arg Pro Asn Thr Lys He Ser Leu Asp Val Gly Glu Val Ser Glu 
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490 495 500 

cag gat ttc tec acc cag ctg gtc gcg cca age gag ttc gca gca acc 1651 

Gin Asp Phe Ser Thr Gin Leu Val Ala Pro Ser Glu Phe Ala Ala Thr 

505 510 515 

cct gtg ccg cca ccg atg tec gee ggt att gtc cgc gga cct cgc ctg 1699 

Pro Val Pro Pro Pro Met Ser Ala Gly lie Val Arg Gly Pro Arg Leu 

520 525 530 

gtt ccc ggc gec cca gtc ggc gac ggt cgt ttc cgt ctg etc gee gat 1747 

Val Pro Gly Ala Pro Val Gly Asp Gly Arg Phe Arg Leu Leu Ala Asp 

535 540 545 

cac ggc ggc gtc caa ggc gcg cgt ttc tgg cag gec cgc gag ate gec 179 5 

His Gly Gly Val Gin Gly Ala Arg Phe Trp Gin Ala Arg Glu lie Ala 

550 555 560 565 

acc ggc aag gaa gtc gcg ctg ate ttt gtg gat act tec ggc aac gec 1843 

Thr Gly Lys Glu Val Ala Leu lie Phe Val Asp Thr Ser Gly Asn Ala 

570 575 580 

cca ttt gcg cca ctg tct teg gca gee gca gcg ggc ate gec tac gag 1891 

Pro Phe Ala Pro Leu Ser Ser Ala Ala Ala Ala Gly lie Ala Tyr Glu 

585 590 595 

gtg cag cgc cgc acc aag aag ctg gec age ttg ggc age ttg gcg gta 193 9 

Val Gin Arg Arg Thr Lys Lys Leu Ala Ser Leu Gly Ser Leu Ala Val 

600 605 610 

gee ccc aac ate cac tec gag gcg tac cgc aac ggt tgc etc att gtg 1987 

Ala Pro Asn lie His Ser Glu Ala Tyr Arg Asn Gly Cys Leu lie Val 

615 620 625 

gec gat tgg gtg cct ggc tec age ttg age gec gtc gcg gaa tec ggt 2035 

Ala Asp Trp Val Pro Gly Ser Ser Leu Ser Ala Val Ala Glu Ser Gly 

630 635 640 645 

gee gat ccc cgc gee gec gcg ttc gcg etc gcg gaa eta act gaa acc 2083 

Ala Asp Pro Arg Ala Ala Ala Phe Ala Leu Ala Glu Leu Thr Glu Thr 

650 655 660 

ate ggc gag gee cac gag atg ggt ate ccg gee ggc ttg gac aac aag 2131 

lie Gly Glu Ala His Glu Met Gly lie Pro Ala Gly Leu Asp Asn Lys 

665 670 675 

tgc cga att cgt ate aac acc gac ggc cat gee gtc etc gee ttg ccg 2179 

Cys Arg lie Arg lie Asn Thr Asp Gly His Ala Val Leu Ala Leu Pro 

680 685 690 

gcg att ttg ccc gat gee tea gag etc cgc gac gec aag tec ctg gee 222 7 

Ala lie Leu Pro Asp Ala Ser Glu Leu Arg Asp Ala Lys Ser Leu Ala 

695 700 705 

teg gee gec gag atg ctt ate gac gcg acc etc get ccc age gac gtc 2275 

Ser Ala Ala Glu Met Leu lie Asp Ala Thr Leu Ala Pro Ser Asp Val 

710 715 720 725 

aag gca atg gtc act gaa gee cag ggg eta get aca gaa gac aat ccc 2323 

Lys Ala Met Val Thr Glu Ala Gin Gly Leu Ala Thr Glu Asp Asn Pro 

730 735 740 
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gat tac gca tea ctt gec atg gcg atg cgc acc tgc gga ctg ttc acc 23 71 
Asp Tyr Ala Ser Leu Ala Met Ala Met Arg Thr Cys Gly Leu Phe Thr 
745 750 755 

gag gaa cca acc cac ctt gtg gtg aag aag gaa aag aca cca aag cct 2419 
Glu Glu Pro Thr His Leu Val Val Lys Lys Glu Lys Thr Pro Lys Pro 
760 765 770 

gcg aca cgt gat ggt ttc ggt gec tec gac tac acc gtc aag ggc atg 2 467 
Ala Thr Arg Asp Gly Phe Gly Ala Ser Asp Tyr Thr Val Lys Gly Met 
775 780 785 

gca gec ate gec get gtg gtg ate ate ttg gtt tec ctg gtg gee gee 2515 
Ala Ala lie Ala Ala Val Val He He Leu Val Ser Leu Val Ala Ala 
790 795 800 805 

ggt acc gcg ttc etc acc age ttc ttc ggc age age acc aac gaa caa 25 63 
Gly Thr Ala Phe Leu Thr Ser Phe Phe Gly Ser Ser Thr Asn Glu Gin 
810 815 820 

tec ccg ttg gee tct gtt gaa gee acc acc tct gca aca cca gaa cct 2611 
Ser Pro Leu Ala Ser Val Glu Ala Thr Thr Ser Ala Thr Pro Glu Pro 
825 830 835 

gtg ggg cca ccg gtc tac ctg gat ctg gat caa gec cgc acg tgg gat 2659 
Val Gly Pro Pro Val Tyr Leu Asp Leu Asp Gin Ala Arg Thr Trp Asp 
840 845 850 

gac ggt gca gga aca gat gtc acc gac gtc acc gac ggc aac acc tec 27 07 
Asp Gly Ala Gly Thr Asp Val Thr Asp Val Thr Asp Gly Asn Thr Ser 
855 860 865 

ace gca tgg acc tec acc ggc ggc gac ggc etc eta gtt gac ctg tec 2755 
Thr Ala Trp Thr Ser Thr Gly Gly Asp Gly Leu Leu Val Asp Leu Ser 
870 875 880 885 

acg cct gee cgc etc gac cgc gtc ate ttg acc acc ggc acc ggc tec 2803 
Thr Pro Ala Arg Leu Asp Arg Val He Leu Thr Thr Gly Thr Gly Ser 
890 895 900 

gac age aac gtg acc teg acc gtg aag ate tac gca ttc aac gac gee 2851 
Asp Ser Asn Val Thr Ser Thr Val Lys He Tyr Ala Phe Asn Asp Ala 
905 910 915 

tea cca cac tec ctg teg gaa ggc ate gag ate ggc acc gtg gat tat 2899 
Ser Pro His Ser Leu Ser Glu Gly He Glu He Gly Thr Val Asp Tyr 
920 925 930 

tec ggc cgc agt etc age cac age ate cgc gat tec tec aag ctt ccg 2947 
Ser Gly Arg Ser Leu Ser His Ser He Arg Asp Ser Ser Lys Leu Pro 
935 940 945 

ggt cag gtg gaa tec gtg gtg att ctg gtc gat gag gtt cgt tec tea 2995 
Gly Gin Val Glu Ser Val Val He Leu Val Asp Glu Val Arg Ser Ser 
950 955 960 965 

caa acc tea gac acc aat cca cag atg cag ate get gaa gta caa ctt 3 043 
Gin Thr Ser Asp Thr Asn Pro Gin Met Gin He Ala Glu Val Gin Leu 
970 975 980 
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gtt ggt tgg taaattacgc gtttgtgatt gac 3 075 

Val Gly Trp 



<210> 594 
<211> 984 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 594 

Val Leu Gly Ala Val Leu Thr Ser Leu Val He Pro Val Leu Thr Arg 
15 10 15 

Ala Glu Lys Glu Asp Ala Asp Gly Gly Ser Gly Phe Phe Arg Arg Leu 
20 25 30 

Leu Thr Leu Ser Val Thr Leu Leu Gly Gly Val Thr He Leu Ser He 
35 40 45 

He Gly Ala Pro Leu Leu Thr Arg Met Met Leu Ser Ser Glu Gly Gin 
50 55 60 

Val Asn Val Val Met Ser Thr Ala Phe Ala Tyr Trp Leu Leu Pro Gin 
65 70 75 80 

He Phe Phe Tyr Gly Leu Phe Ala Leu Phe Met Ala Val Leu Asn Thr 
85 90 95 

Arg Glu Val Phe Lys Pro Gly Ala Trp Ala Pro Val Val Asn Asn Val 
100 105 110 

He Thr Leu Thr Val Leu Gly Val Tyr Met Val Leu Pro Ala Arg Leu 
115 120 125 

His Pro His Glu Gin Val Gly He Phe Asp Pro Gin He He Phe Leu 

130 135 140 

Gly Val Gly Thr Thr Leu Gly Val Val Ala Gin Cys Leu lie Met He 
145 150 155 160 

Pro Tyr Leu Arg Arg Ala Gly He Asp Met Arg Pro Leu Trp Gly He 
165 170 175 

Asp Ala Arg Leu Lys Gin Phe Gly Gly Met Ala Met Ala He He Val 
180 185 190 

Tyr Val Ala He Ser Gin Phe Gly Tyr He He Thr Thr Arg He Ala 
195 200 205 

Ser He Ala Asp Asp Ala Ala Pro Phe He Tyr Gin Gin His Trp Met 
210 215 220 

Leu Leu Gin Val Pro Tyr Gly He He Gly Val Thr Leu Leu Thr Ala 
225 230 235 240 

He Met Pro Arg Leu Ser Arg Asn Ala Ala Asp Gly Asp Asp Arg Ala 
245 250 255 

Val Val Ser Asp Leu Gin Leu Gly Ser Lys Leu Thr Phe He Ala Leu 
260 265 270 
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Ile Pro lie Val 
275 

Gly Leu Phe Ala 
290 

Gly Trp Thr Leu 
305 

Val Leu Leu His 



Pro Thr Phe lie 
340 

Leu Leu Ala Pro 
355 

Leu Gly Ala Ala 
370 

Ala Tyr Leu Leu 
385 

Ala Lys Thr Ser 



Ala Ala Trp Ala 
420 

Leu Leu Gly Thr 
435 

Leu Gly Val Phe 
450 

Gly Leu Pro Glu 
465 

Gly Leu Ser Arg 



Gly Glu Val Ser 
500 

Glu Phe Ala Ala 
515 

Arg Gly Pro Arg 
530 

Arg Leu Leu Ala 
545 

Ala Arg Glu lie 



Thr Ser Gly Asn 
580 



Val Phe Phe Thr 
280 

Tyr Gly Gin Phe 
295 

Ser Phe Ser Ala 
310 

Leu Arg Val Phe 
325 

lie Ala Gly lie 



Leu Leu Ser Ser 
360 

Asn Gly Phe Ser 
375 

Arg Asn Lys Leu 
390 

Leu Trp Ala Leu 
405 

Leu Gly Trp Leu 



Leu Ser Ser Val 
440 

Phe He Phe Val 
455 

Val Gin Asn Leu 
470 

Phe He Arg Pro 
485 

Glu Gin Asp Phe 



Thr Pro Val Pro 
520 

Leu Val Pro Gly 
535 

Asp His Gly Gly 
550 

Ala Thr Gly Lys 
565 

Ala Pro Phe Ala 



Ala Phe Gly Val 



Asp Ala Asn Ala 
300 

Phe Thr Leu He 
315 

Tyr Ala Arg Glu 
330 

Thr Ala Thr Lys 
345 

Ser Pro Glu Arg 



Phe He Thr Gly 
380 

Gly Leu Leu Gly 
395 

Gly Ser Ala Ala 
410 

He Gin Ala Val 
425 

Gly Tyr Leu Leu 



Thr Gly He Val 
460 

Gly Gin Ala Leu 
475 

Asn Thr Lys He 
490 

Ser Thr Gin Leu 
505 

Pro Pro Met Ser 



Ala Pro Val Gly 
540 

Val Gin Gly Ala 
555 

Glu Val Ala Leu 
570 

Pro Leu Ser Ser 
585 



Pro He Ala Asn 
285 

Ala Asn He Leu 



Pro Tyr Ala Leu 
320 

Glu Val Trp Thr 
335 

Val Val Leu Ser 
350 

Val Val Val Leu 
365 

Ala Val He Gly 



Met Arg Ser Leu 
400 

Val Gly Ala Ala 
415 

Val Gly Asp Phe 
430 

Asn Leu Ala Val 
445 

Leu Ser Arg Ser 



Thr Arg He Pro 
480 

Ser Leu Asp Val 
495 

Val Ala Pro Ser 
510 

Ala Gly He Val 
525 

Asp Gly Arg Phe 



Arg Phe Trp Gin 
560 

He Phe Val Asp 
575 

Ala Ala Ala Ala 
590 
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Gly lie Ala Tyr 
595 

Gly Ser Leu Ala 
610 

Gly Cys Leu lie 
625 

Val Ala Glu Ser 



Glu Leu Thr Glu 
660 

Gly Leu Asp Asn 
675 

Val Leu Ala Leu 
690 

Ala Lys Ser Leu 
705 

Ala Pro Ser Asp 



Thr Glu Asp Asn 
740 

Cys Gly Leu Phe 
755 

Lys Thr Pro Lys 
770 

Thr Val Lys Gly 
785 

Ser Leu Val Ala 



Ser Thr Asn Glu 
820 

Ala Thr Pro Glu 

835 

Ala Arg Thr Trp 
850 

Asp Gly Asn Thr 
865 

Leu Val Asp Leu 



Thr Gly Thr Gly 
900 



Glu Val Gin Arg 
600 

Val Ala Pro Asn 
615 

Val Ala Asp Trp 
630 

Gly Ala Asp Pro 
645 

Thr lie Gly Glu 



Lys Cys Arg lie 
680 

Pro Ala lie Leu 
695 

Ala Ser Ala Ala 
710 

Val Lys Ala Met 
725 

Pro Asp Tyr Ala 



Thr Glu Glu Pro 
760 

Pro Ala Thr Arg 
775 

Met Ala Ala lie 
790 

Ala Gly Thr Ala 
805 

Gin Ser Pro Leu 



Pro Val Gly Pro 
840 

Asp Asp Gly Ala 
855 

Ser Thr Ala Trp 
870 

Ser Thr Pro Ala 
885 

Ser Asp Ser Asn 



Arg Thr Lys Lys 



lie His Ser Glu 
620 

Val Pro Gly Ser 
635 

Arg Ala Ala Ala 
650 

Ala His Glu Met 
665 

Arg lie Asn Thr 



Pro Asp Ala Ser 

700 

Glu Met Leu lie 
715 

Val Thr Glu Ala 
730 

Ser Leu Ala Met 
745 

Thr His Leu Val 



Asp Gly Phe Gly 
780 

Ala Ala Val Val 
795 

Phe Leu Thr Ser 
810 

Ala Ser Val Glu 
825 

Pro Val Tyr Leu 



Gly Thr Asp Val 
860 

Thr Ser Thr Gly 
875 

Arg Leu Asp Arg 
890 

Val Thr Ser Thr 
905 



Leu Ala Ser Leu 
605 

Ala Tyr Arg Asn 



Ser Leu Ser Ala 
640 

Phe Ala Leu Ala 
655 

Gly lie Pro Ala 
670 

Asp Gly His Ala 
685 

Glu Leu Arg Asp 



Asp Ala Thr Leu 
720 

Gin Gly Leu Ala 
735 

Ala Met Arg Thr 
750 

Val Lys Lys Glu 
765 

Ala Ser Asp Tyr 



lie lie Leu Val 
800 

Phe Phe Gly Ser 
815 

Ala Thr Thr Ser 
830 

Asp Leu Asp Gin 
845 

Thr Asp Val Thr 



Gly Asp Gly Leu 
880 

Val lie Leu Thr 
895 

Val Lys lie Tyr 
910 



Ala Phe Asn Asp Ala Ser Pro His Ser Leu Ser Glu Gly lie Glu lie 
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915 920 

Gly Thr Val Asp Tyr Ser Gly Arg 
930 935 

Ser Ser Lys Leu Pro Gly Gin Val 
945 950 

Glu Val Arg Ser Ser Gin Thr Ser 
965 

Ala Glu Val Gin Leu Val Gly Trp 
980 



925 

Ser Leu Ser His Ser lie Arg Asp 
940 

Glu Ser Val Val lie Leu Val Asp 
955 960 

Asp Thr Asn Pro Gin Met Gin lie 
970 975 



<210> 595 
<211> 915 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXA01807 

<400> 595 

gctcaccgag ctggacacca agctccgcgc agtgcaggaa gaacacggcg agctggaaat 6 0 

gcagtggctg gaactcggcg aggaaatcga gggctagttc atg ccg teg gca ggc 115 

Met Pro Ser Ala Gly 
1 5 

gag gag att tta gag cag cgc gca cag ctg gag ttt gat cag cgc cgc 163 
Glu Glu lie Leu Glu Gin Arg Ala Gin Leu Glu Phe Asp Gin Arg Arg 
10 15 20 

gec gat gtg gtg atg ate ggc age cag gtg gtt tat ggt tec gtg ggg 211 
Ala Asp Val Val Met lie Gly Ser Gin Val Val Tyr Gly Ser Val Gly 
25 30 35 

etc agt get gec att ccg gtg atg cac aac gaa ggc etc cgc gtg gtc 259 
Leu Ser Ala Ala lie Pro Val Met His Asn Glu Gly Leu Arg Val Val 
40 45 50 

get gtc ccc acc gtg gtg tta agt tec atg ccg cgt tat gca agt tct 3 07 
Ala Val Pro Thr Val Val Leu Ser Ser Met Pro Arg Tyr Ala Ser Ser 
55 60 65 

cac cgc cag ccg atg teg gac caa tgg etc gec gac gcg ctg caa gac 3 55 
His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala Asp Ala Leu Gin Asp 
70 75 80 85 

ctg gtg gat ctg ggg att ate gat gag gtt tec acc att tec acc ggc 403 
Leu Val Asp Leu Gly lie lie Asp Glu Val Ser Thr lie Ser Thr Gly 
90 95 100 

tat ttt acc tec get tct cag gtg cgt gtg gtc get gcg tgg ctg cag 451 
Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val Ala Ala Trp Leu Gin 
105 110 115 



aaa ate cgc gaa acc cat ccg cat gtg cgc ate gtg gtg gat ccc ate 



499 
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Lys lie Arg Glu Thr His Pro His Val Arg lie Val Val Asp Pro He 

120 125 130 

atg ggg gac agt gac gtg gga att tat gtc gcc gac gag ate gca acc 547 

Met Gly Asp Ser Asp Val Gly lie Tyr Val Ala Asp Glu He Ala Thr 
135 140 145 

gcc ate tgc cag gac tta tgc cct ctg get acc gga ate att ccc aat 595 

Ala He Cys Gin Asp Leu Cys Pro Leu Ala Thr Gly He He Pro Asn 

150 155 160 165 

get ttc gag etc tec cac atg gtt ggc tec ggc gat ccg cgc teg ctg 643 

Ala Phe Glu Leu Ser His Met Val Gly Ser Gly Asp Pro Arg Ser Leu 
170 175 180 

etc ggc ccg ttt ggc gag tgg ate ate ate acc age gcc act gaa act 691 

Leu Gly Pro Phe Gly Glu Trp He He He Thr Ser Ala Thr Glu Thr 

185 190 195 

gtg ggc acc acc gtc acc cgc ate gtc acc cgt gac age gtc cag gaa 739 

Val Gly Thr Thr Val Thr Arg He Val Thr Arg Asp Ser Val Gin Glu 

200 205 210 

ate gcc tec gcc acc gtc gat acc acg gcc aaa ggg gca ggc gac gtc 7 87 

He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys Gly Ala Gly Asp Val 
215 220 225 

tac gcc gca gca tta ate gcc gcc ctg cat aaa gat ttt teg ctt ate 83 5 

Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys Asp Phe Ser Leu He 

230 235 240 245 

gac gcc gcc age cac gca tec aac acc gtc tgc gcc ggc ctg cag acc 883 

Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys Ala Gly Leu Gin Thr 
250 255 260 

aaa gcg ctt taggtttcgt ccgtctctga cag 915 
Lys Ala Leu 



<210> 596 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 596 

Met Pro Ser Ala Gly Glu Glu He Leu Glu Gin Arg Ala Gin Leu Glu 
15 10 15 

Phe Asp Gin Arg Arg Ala Asp Val Val Met He Gly Ser Gin Val Val 
20 25 30 

Tyr Gly Ser Val Gly Leu Ser Ala Ala He Pro Val Met His Asn Glu 
35 40 45 

Gly Leu Arg Val Val Ala Val Pro Thr Val Val Leu Ser Ser Met Pro 
50 55 60 



Arg Tyr Ala Ser Ser His Arg Gin Pro Met Ser Asp Gin Trp Leu Ala 
65 70 75 80 
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Asp Ala Leu Gin Asp Leu Val Asp Leu Gly lie lie Asp Glu Val Ser 
85 90 95 

Thr lie Ser Thr Gly Tyr Phe Thr Ser Ala Ser Gin Val Arg Val Val 
100 105 110 

Ala Ala Trp Leu Gin Lys lie Arg Glu Thr His Pro His Val Arg lie 
115 120 125 

Val Val Asp Pro lie Met Gly Asp Ser Asp Val Gly He Tyr Val Ala 
130 135 140 

Asp Glu He Ala Thr Ala lie Cys Gin Asp Leu Cys Pro Leu Ala Thr 
145 150 155 160 

Gly He He Pro Asn Ala Phe Glu Leu Ser His Met Val Gly Ser Gly 
165 170 175 

Asp Pro Arg Ser Leu Leu Gly Pro Phe Gly Glu Trp He He He Thr 
180 185 190 

Ser Ala Thr Glu Thr Val Gly Thr Thr Val Thr Arg He Val Thr Arg 
195 200 205 

Asp Ser Val Gin Glu He Ala Ser Ala Thr Val Asp Thr Thr Ala Lys 
210 215 220 

Gly Ala Gly Asp Val Tyr Ala Ala Ala Leu He Ala Ala Leu His Lys 
225 230 235 240 

Asp Phe Ser Leu He Asp Ala Ala Ser His Ala Ser Asn Thr Val Cys 
245 250 255 

Ala Gly Leu Gin Thr Lys Ala Leu 
260 



<210> 597 
<211> 1461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXN02754 

<400> 597 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aac cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 
10 15 20 



gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 
25 30 35 
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ccc tea acg ttt gag gtc ttt age cgc cgc etc ccc aac gag cgc cga 2 59 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 
40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 307 
Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala lie Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gec gat ctt gac ttt tta gac gac 3 55 
Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 
70 75 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 403 
Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 
90 95 100 

ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 451 
Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin Ser Pro Leu Leu Thr 
105 110 115 

gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 499 
Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu Glu Thr Val He Leu 
120 125 130 

tec ate atg aat gca gat tct gec gtc get tec gec get gcg cgc atg 547 
Ser He Met Asn Ala Asp Ser Ala Val Ala Ser Ala Ala Ala Arg Met 
135 140 145 

gtc acc gca get gat ggt cgc ccc ate ate gaa atg gga tec agg cgc 59 5 
Val Thr Ala Ala Asp Gly Arg Pro He He Glu Met Gly Ser Arg Arg 
150 155 160 165 

acc cac gaa tac teg gca gtc acc gca tec cgc gca gca tac etc get 643 
Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg Ala Ala Tyr Leu Ala 
170 175 180 

gga ttc tec acc acc tec aac etc gag gcg gee tac cgc tac gga att 691 
Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala Tyr Arg Tyr Gly He 
185 190 195 

cca gca tec gga acc tec gee cac gca tgg act ttg ctg cac ate aac 739 
Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr Leu Leu His He Asn 
200 205 210 

gat gac ggc acc ccc aac gaa gca gca get ttc aaa gca cag gtt gaa 787 
Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe Lys Ala Gin Val Glu 
215 220 225 

tec etc ggc gtg gac acc acc ttg ctg gta gat act tat gac ate acc 835 
Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp Thr Tyr Asp He Thr 
230 235 240 245 

caa ggt gtg gee acc gee att gaa gtt gca ggt cca gac ctt ggt ggc 883 
Gin Gly Val Ala Thr Ala He Glu Val Ala Gly Pro Asp Leu Gly Gly 
250 255 260 

gta cgt ate gac tec ggc gac eta ggt gtg ctt gec cga aag gtc cgc 931 
Val Arg He Asp Ser Gly Asp Leu Gly Val Leu Ala Arg Lys Val Arg 
265 270 275 
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aag cag etc gac gat etc aac gee cac aac acc aag att gtg gtc tec 979 
Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr Lys lie Val Val Ser 
280 285 290 

tec gac ctg gat gaa ttc gee ate gcg ggt ctt cgc ggc gaa cca gtt 102 7 
Ser Asp Leu Asp Glu Phe Ala lie Ala Gly Leu Arg Gly Glu Pro Val 
295 300 305 

gac gtc ttt ggc gtt ggc acc tec gtt gtc aca ggt tct ggc gca cca 1075 
Asp Val Phe Gly Val Gly Thr Ser Val Val Thr Gly Ser Gly Ala Pro 
310 315 320 325 

acc get ggc etc gtg tac aag ate ggg gaa gtt gee ggt cac cct gtg 1123 
Thr Ala Gly Leu Val Tyr Lys lie Gly Glu Val Ala Gly His Pro Val 
330 335 340 

gec aag cgt tec cga aac aag gaa age tac ggt ggt ggc aag aag get 1171 
Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly Gly Gly Lys Lys Ala 
345 350 355 

gtg cgc acc cac cgc aag tec ggt acc gca ate gaa gaa ate gtc tac 1219 
Val Arg Thr His Arg Lys Ser Gly Thr Ala lie Glu Glu lie Val Tyr 
360 365 370 

cca ttc aat gec gaa gca cca gat act gga aag etc gac act ttg age 12 67 
Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys Leu Asp Thr Leu Ser 
375 380 385 

ctg acc ate cca ttg atg cgc gac ggt gaa ate gtt cca ggt ttg cct 1315 
Leu Thr lie Pro Leu Met Arg Asp Gly Glu lie Val Pro Gly Leu Pro 
390 395 400 405 

act ttg gaa gat tec cga gcg tat ttg gec aag caa ttg gtc tct tta 1363 
Thr Leu Glu Asp Ser Arg Ala Tyr Leu Ala Lys Gin Leu Val Ser Leu 
410 415 420 

cca tgg gaa ggc ctt gca ctg tct cgc gat gag cct gtt ttg cac act 1411 
Pro Trp Glu Gly Leu Ala Leu Ser Arg Asp Glu Pro Val Leu His Thr 
425 430 435 

cgt ttc gtg ggt ttc ccg ccg gec get tagacaattc ggtctcacca 1458 
Arg Phe Val Gly Phe Pro Pro Ala Ala 
440 445 

aac 1461 



<210> 598 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 598 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 
20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu 
35 40 45 
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Pro Asn Glu Arg 
50 

Lys Ala He Arg 
65 

Asp Phe Leu Asp 



Thr Gly Gin Val 
100 

Ser Pro Leu Leu 
115 

Glu Thr Val He 
130 

Ala Ala Ala Arg 
145 

Met Gly Ser Arg 



Ala Ala Tyr Leu 
180 

Tyr Arg Tyr Gly 
195 

Leu Leu His He 
210 

Lys Ala Gin Val 

225 

Thr Tyr Asp He 



Pro Asp Leu Gly 
260 

Ala Arg Lys Val 
275 

Lys He Val Val 
290 

Arg Gly Glu Pro 
305 

Gly Ser Gly Ala 



Ala Gly His Pro 
340 

Gly Gly Lys Lys 
355 



Arg Tyr Gly Val 
55 

Asp Phe Val Phe 
70 

Asp Arg Thr Leu 
85 

Asp Gly Tyr Arg 



Thr Val Arg Gly 
120 

Leu Ser He Met 
135 

Met Val Thr Ala 
150 

Arg Thr His Glu 
165 

Ala Gly Phe Ser 



He Pro Ala Ser 
200 

Asn Asp Asp Gly 
215 

Glu Ser Leu Gly 
230 

Thr Gin Gly Val 
245 

Gly Val Arg He 



Arg Lys Gin Leu 
280 

Ser Ser Asp Leu 
295 

Val Asp Val Phe 
310 

Pro Thr Ala Gly 
325 

Val Ala Lys Arg 



Ala Val Arg Thr 
360 



Val Ala Gly Thr 
60 

Thr Glu Glu Gin 
75 

Glu Tyr Leu Arg 
90 

Glu Gly Glu He 
105 

Thr Phe Ala Glu 



Asn Ala Asp Ser 
140 

Ala Asp Gly Arg 
155 

Tyr Ser Ala Val 
170 

Thr Thr Ser Asn 
185 

Gly Thr Ser Ala 



Thr Pro Asn Glu 
220 

Val Asp Thr Thr 
235 

Ala Thr Ala He 
250 

Asp Ser Gly Asp 
265 

Asp Asp Leu Asn 



Asp Glu Phe Ala 
300 

Gly Val Gly Thr 
315 

Leu Val Tyr Lys 
330 

Ser Arg Asn Lys 
345 

His Arg Lys Ser 



Ala Arg Val Leu 



Leu Ala Asp Leu 
80 

Asn Tyr Arg Phe 
95 

Tyr Phe Pro Gin 
110 

Cys Val He Leu 
125 

Ala Val Ala Ser 



Pro He He Glu 
160 

Thr Ala Ser Arg 
175 

Leu Glu Ala Ala 
190 

His Ala Trp Thr 
205 

Ala Ala Ala Phe 



Leu Leu Val Asp 
240 

Glu Val Ala Gly 
255 

Leu Gly Val Leu 
270 

Ala His Asn Thr 
285 

He Ala Gly Leu 



Ser Val Val Thr 
320 

He Gly Glu Val 
335 

Glu Ser Tyr Gly 
350 

Gly Thr Ala He 
365 
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Glu Glu lie Val Tyr Pro Phe Asn 
370 375 

Leu Asp Thr Leu Ser Leu Thr lie 
385 390 

Val Pro Gly Leu Pro Thr Leu Glu 
405 

Gin Leu Val Ser Leu Pro Trp Glu 
420 

Pro Val Leu His Thr Arg Phe Val 
435 440 



Ala Glu Ala Pro Asp Thr Gly Lys 
380 

Pro Leu Met Arg Asp Gly Glu lie 
395 400 

Asp Ser Arg Ala Tyr Leu Ala Lys 
410 415 

Gly Leu Ala Leu Ser Arg Asp Glu 
425 430 

Gly Phe Pro Pro Ala Ala 
445 



<210> 599 
<211> 871 

<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXA02405 

<400> 599 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aac cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 
10 15 20 

gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 
25 30 35 

ccc tea acg ttt gag gtc ttt age cgc cgc etc ccc aac gag cgc cga 259 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 
40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 3 07 
Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala lie Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gee gat ctt gac ttt tta gac gac 3 55 
Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 
70 75 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 403 
Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 
90 95 100 



ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 
Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin Ser Pro Leu Leu Thr 
105 110 115 



451 
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gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 499 
Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu Glu Thr Val lie Leu 
120 125 130 

tec ate atg aat gca gat tct gee gtc get tec gec get gcg cgc atg 547 
Ser lie Met Asn Ala Asp Ser Ala Val Ala Ser Ala Ala Ala Arg Met 
135 140 145 

gtc ace gca get gat ggt cgc ccc ate ate gaa atg gga tec agg cgc 595 
Val Thr Ala Ala Asp Gly Arg Pro lie lie Glu Met Gly Ser Arg Arg 
150 155 160 165 

acc cac gaa tac teg gca gtc ace gca tec cgc gca gca tac etc get 643 
Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg Ala Ala Tyr Leu Ala 
170 175 180 

gga ttc tec acc acc tec aac etc gag gcg gee tac cgc tac gga att 691 
Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala Tyr Arg Tyr Gly lie 
185 190 195 

cca gca tec gga acc tec gee cac gca tgg act ttg ctg cac ate aac 739 
Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr Leu Leu His lie Asn 
200 205 210 

gat gac ggc acc ccc aac gaa gca gca get ttc aaa gca cag gtt gaa 7 87 
Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe Lys Ala Gin Val Glu 
215 220 225 

tec etc ggc gtg gac acc acc ttg ctg gta gat act tat gac ate acc 83 5 
Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp Thr Tyr Asp lie Thr 
230 235 240 245 

caa ggt gtg gee acc gee att gaa gtt gca ggt cca 871 
Gin Gly Val Ala Thr Ala lie Glu Val Ala Gly Pro 
250 255 



<210> 600 
<211> 257 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 600 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 
20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu 
35 40 45 

Pro Asn Glu Arg Arg Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu 
50 55 60 

Lys Ala lie Arg Asp Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu 
65 70 75 80 



Asp Phe Leu Asp Asp Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe 
85 90 95 
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Thr Gly Gin Val 
100 

Ser Pro Leu Leu 
115 

Glu Thr Val He 
130 

Ala Ala Ala Arg 
145 

Met Gly Ser Arg 



Ala Ala Tyr Leu 
180 

Tyr Arg Tyr Gly 
195 

Leu Leu His He 
210 

Lys Ala Gin Val 
225 

Thr Tyr Asp He 



Pro 



Asp Gly Tyr Arg 



Thr Val Arg Gly 
120 

Leu Ser He Met 
135 

Met Val Thr Ala 
150 

Arg Thr His Glu 
165 

Ala Gly Phe Ser 



He Pro Ala Ser 
200 

Asn Asp Asp Gly 
215 

Glu Ser Leu Gly 
230 

Thr Gin Gly Val 
245 



Glu Gly Glu He 
105 

Thr Phe Ala Glu 



Asn Ala Asp Ser 
140 

Ala Asp Gly Arg 
155 

Tyr Ser Ala Val 
170 

Thr Thr Ser Asn 
185 

Gly Thr Ser Ala 



Thr Pro Asn Glu 
220 

Val Asp Thr Thr 
235 

Ala Thr Ala He 
250 



Tyr Phe Pro Gin 
110 

Cys Val He Leu 
125 

Ala Val Ala Ser 



Pro He He Glu 
160 

Thr Ala Ser Arg 
175 

Leu Glu Ala Ala 
190 

His Ala Trp Thr 
205 

Ala Ala Ala Phe 



Leu Leu Val Asp 
240 

Glu Val Ala Gly 
255 



<210> 601 
<211> 509 
<212> DWA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (486) 
<223> FRXA02754 

<400> 601 

ccc aca aac acc aag att gtg gtc tec tec gac ctg gat gaa ttc gec 48 
Pro Thr Asn Thr Lys He Val Val Ser Ser Asp Leu Asp Glu Phe Ala 
15 10 15 

ate gcg ggt ctt cgc ggc gaa cca gtt gac gtc ttt ggc gtt ggc acc 9 6 
He Ala Gly Leu Arg Gly Glu Pro Val Asp Val Phe Gly Val Gly Thr 
20 25 30 

tec gtt gtc aca ggt tct ggc gca cca acc get ggc etc gtg tac aag 144 
Ser Val Val Thr Gly Ser Gly Ala Pro Thr Ala Gly Leu Val Tyr Lys 
35 40 45 



ate ggg gaa gtt gec ggt cac cct gtg gec aag cgt tec cga aac aag 192 
He Gly Glu Val Ala Gly His Pro Val Ala Lys Arg Ser Arg Asn Lys 
50 55 60 
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gaa age tac ggt ggt ggc aag aag get gtg cgc acc cac cgc aag tec 
Glu Ser Tyr Gly Gly Gly Lys Lys Ala Val Arg Thr His Arg Lys Ser 

70 75 80 



55 



gac ggt gaa ate gtt cca ggt ttg cct act ttg gaa gat tec cga gcg 
Asp Gly Glu lie Val Pro Gly Leu Pro Thr Leu Glu Asp Ser Arg Ala 
115 120 125 

tat ttg gec aag caa ttg gtc tct tta cca tgg gaa ggc ctt gca ctg 
Tyr Leu Ala Lys Gin Leu Val Ser Leu Pro Trp Glu Gly Leu Ala Leu 
130 135 140 

tct cgc gat gag cct gtt ttg cac act cgt ttc gtg ggt ttc ccg ccg 
Ser Arg Asp Glu Pro Val Leu His Thr Arg Phe Val Gly Phe Pro Pro 
145 150 155 160 

gec get tagacaattc ggtctcacca aac 
Ala Ala 



240 



288 



ggt acc gca ate gaa gaa ate gtc tac cca ttc aat gee gaa gca cca 
Gly Thr Ala lie Glu Glu He Val Tyr Pro Phe Asn Ala Glu Ala Pro 
85 90 95 

gat act gga aag etc gac act ttg age ctg acc ate cca ttg atg cgc 336 
Asp Thr Gly Lys Leu Asp Thr Leu Ser Leu Thr He Pro Leu Met Arg 
100 105 HO 



384 



432 



480 



509 



<210> 602 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 602 
Pro Thr Asn Thr 
1 

He Ala Gly Leu 
20 

Ser Val Val Thr 
35 

He Gly Glu Val 
50 

Glu Ser Tyr Gly 
65 

Gly Thr Ala He 



Asp Thr Gly Lys 
100 

Asp Gly Glu He 
115 

Tyr Leu Ala Lys 
130 



Lys He Val Val 
5 

Arg Gly Glu Pro 



Gly Ser Gly Ala 
40 

Ala Gly His Pro 
55 

Gly Gly Lys Lys 
70 

Glu Glu He Val 
85 

Leu Asp Thr Leu 



Val Pro Gly Leu 
120 

Gin Leu Val Ser 
135 



Ser Ser Asp Leu 
10 

Val Asp Val Phe 
25 

Pro Thr Ala Gly 



Val Ala Lys Arg 
60 

Ala Val Arg Thr 
75 

Tyr Pro Phe Asn 
90 

Ser Leu Thr He 
105 

Pro Thr Leu Glu 



Leu Pro Trp Glu 
140 



Asp Glu Phe Ala 
15 

Gly Val Gly Thr 
30 

Leu Val Tyr Lys 
45 

Ser Arg Asn Lys 



His Arg Lys Ser 
80 

Ala Glu Ala Pro 
95 

Pro Leu Met Arg 
110 

Asp Ser Arg Ala 
125 

Gly Leu Ala Leu 
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Ser Arg Asp Glu Pro Val Leu His Thr Arg Phe Val Gly Phe Pro Pro 
145 150 155 160 

Ala Ala 



<210> 603 
<211> 960 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (937) 

<223> RXA02112 

<400> 603 

tgaatccgtg gcggcaccgg cgcgagtcgc tttggaaagg atgctatctg ttgttccagc 60 

agctcctgtt actcctagct cctcgaagga tgcgtaattt atg act acc cat att 115 

Met Thr Thr His lie 
1 5 

gac cgc ate gtt ggc gca gcg tta tec gag gat gcg cca tgg ggc gac 163 
Asp Arg lie Val Gly Ala Ala Leu Ser Glu Asp Ala Pro Trp Gly Asp 
10 15 20 

att acc tec gac act ttt ate cca gga teg gcg cag ctg age gee aag 211 
lie Thr Ser Asp Thr Phe lie Pro Gly Ser Ala Gin Leu Ser Ala Lys 
25 30 35 

gtt gtt gec egg gag cca ggt gtg ttc age ggg cag gcg ctt tta gac 259 
Val Val Ala Arg Glu Pro Gly Val Phe Ser Gly Gin Ala Leu Leu Asp 
40 45 50 

gec tec ttc egg etc gtc gat cct agg ata aac gca tec ctt aag gtg 3 07 
Ala Ser Phe Arg Leu Val Asp Pro Arg lie Asn Ala Ser Leu Lys Val 
55 60 65 

get gat ggt gac age ttt gaa acc ggg gac ate eta gga aca att acc 3 55 
Ala Asp Gly Asp Ser Phe Glu Thr Gly Asp lie Leu Gly Thr lie Thr 
70 75 80 85 

ggc agt get aga age ate etc cgt tea gag cgc att get etc aac ttc 403 
Gly Ser Ala Arg Ser lie Leu Arg Ser Glu Arg lie Ala Leu Asn Phe 
90 95 100 

att cag agg acg tec ggc ate get aca ttg aca teg tgc tat gtt gca 451 
lie Gin Arg Thr Ser Gly lie Ala Thr Leu Thr Ser Cys Tyr Val Ala 
105 110 115 

gag gtt aaa ggc acc aaa gec cgc att gtt gat acc egg aaa acc aca 499 
Glu Val Lys Gly Thr Lys Ala Arg lie Val Asp Thr Arg Lys Thr Thr 
120 125 130 



ccc ggc ctg cgc ate att gaa cgc caa get gtc cgt gac ggt ggc gga 
Pro Gly Leu Arg lie lie Glu Arg Gin Ala Val Arg Asp Gly Gly Gly 
135 140 145 



547 
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ttt aat cac cga gcc acc ttg tec gat get gtc atg gtg aaa gat aac 595 
Phe Asn His Arg Ala Thr Leu Ser Asp Ala Val Met Val Lys Asp Asn 
150 155 160 165 

cat etc gca gcc ate gca tec cag ggg etc age ate act gaa gcg ctg 
His Leu Ala Ala He Ala Ser Gin Gly Leu Ser He Thr Glu Ala Leu 
170 175 180 

teg aat atg aaa get aaa etc ccc cac acc acc cat gtg gaa gtc gaa 
Ser Asn Met Lys Ala Lys Leu Pro His Thr Thr His Val Glu Val Glu 
185 190 195 

gtt gat cat ata gag cag ate gaa cca gtt ctt get get ggt gtg gac 
Val Asp His He Glu Gin He Glu Pro Val Leu Ala Ala Gly Val Asp 
200 205 210 

acc ate atg ttg gat aat ttc acc att gat cag etc ate gaa ggc gtt 
Thr He Met Leu Asp Asn Phe Thr He Asp Gin Leu He Glu Gly Val 
215 220 225 

gat etc att ggt gga cgt gca ctg gtg gaa gca tct ggc gga gtc aac 
Asp Leu He Gly Gly Arg Ala Leu Val Glu Ala Ser Gly Gly Val Asn 
230 235 240 245 

etc aac acc gcg gga aag att gca tea acc ggt gtc gac gtc att tec 8 83 
Leu Asn Thr Ala Gly Lys He Ala Ser Thr Gly Val Asp Val He Ser 
250 255 260 

gtt gga gcg ctt acc cat tct gtg cat gca ctt gac eta gga etc gat 931 
Val Gly Ala Leu Thr His Ser Val His Ala Leu Asp Leu Gly Leu Asp 
265 270 275 



643 



691 



739 



787 



835 



att ttc taatgetcta ccttgataat gca 
lie Phe 



960 



<210> 604 
<211> 279 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 604 

Met Thr Thr His He Asp Arg He Val Gly Ala Ala Leu Ser Glu Asp 
15 10 15 

Ala Pro Trp Gly Asp He Thr Ser Asp Thr Phe He Pro Gly Ser Ala 
20 25 30 

Gin Leu Ser Ala Lys Val Val Ala Arg Glu Pro Gly Val Phe Ser Gly 
35 40 45 

Gin Ala Leu Leu Asp Ala Ser Phe Arg Leu Val Asp Pro Arg He Asn 
50 55 60 

Ala Ser Leu Lys Val Ala Asp Gly Asp Ser Phe Glu Thr Gly Asp He 
65 70 75 80 

Leu Gly Thr He Thr Gly Ser Ala Arg Ser He Leu Arg Ser Glu Arg 
85 90 95 
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Ile Ala Leu Asn Phe lie Gin Arg Thr Ser Gly lie Ala Thr Leu Thr 
100 105 110 

Ser Cys Tyr Val Ala Glu Val Lys Gly Thr Lys Ala Arg lie Val Asp 
115 120 125 

Thr Arg Lys Thr Thr Pro Gly Leu Arg lie lie Glu Arg Gin Ala Val 
130 135 140 

Arg Asp Gly Gly Gly Phe Asn His Arg Ala Thr Leu Ser Asp Ala Val 
145 150 155 160 

Met Val Lys Asp Asn His Leu Ala Ala lie Ala Ser Gin Gly Leu Ser 
165 170 175 

lie Thr Glu Ala Leu Ser Asn Met Lys Ala Lys Leu Pro His Thr Thr 
180 185 190 

His Val Glu Val Glu Val Asp His lie Glu Gin lie Glu Pro Val Leu 
195 200 205 

Ala Ala Gly Val Asp Thr He Met Leu Asp Asn Phe Thr He Asp Gin 
210 215 220 

Leu He Glu Gly Val Asp Leu He Gly Gly Arg Ala Leu Val Glu Ala 
225 230 235 240 

Ser Gly Gly Val Asn Leu Asn Thr Ala Gly Lys He Ala Ser Thr Gly 
245 250 255 

Val Asp Val He Ser Val Gly Ala Leu Thr His Ser Val His Ala Leu 
260 265 270 

Asp Leu Gly Leu Asp He Phe 
275 



<210> 605 
<211> 1407 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1384) 
<223> RXA02111 

<400> 605 

gcttgcggga acaccgcacc gcccacccaa actgttcaga ttccaaagat aaattctgac 6 0 

gctcattcca gcccaccgtt tagaagaaaa gaccccaatc atg acc acc tea ate 115 

Met Thr Thr Ser He 

1 5 

acc cca tct gtc aac ctt gca ttg aaa aat gec aat age tgc aac agt 163 

Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala Asn Ser Cys Asn Ser 

10 15 20 



gaa etc aaa gac gga ccc tgg ttc etc gac cag ccc gga atg ccg gat 211 
Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin Pro Gly Met Pro Asp 
25 30 35 
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gtc tac ggc ccc ggc gcg tea caa aac gat ccg ate cct gcg cat get 259 

Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro lie Pro Ala His Ala 

40 45 50 

ccg cgc cag cag gtt etc ccc gag gag tac cag cgc gca agt gat gac 3 07 

Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin Arg Ala Ser Asp Asp 

55 60 65 

gaa ctg cat cgt agg ate egg gaa gcg aaa gac ace ctg ggt gac aaa 3 55 

Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp Thr Leu Gly Asp Lys 

70 75 80 85 

gtg gtt ate eta gga cac ttc tac cag cgc gat gaa gtt ate caa cac 403 

Val Val lie Leu Gly His Phe Tyr Gin Arg Asp Glu Val lie Gin His 

90 95 100 

gca gat ttt gtt ggt gac tct ttc caa ctt gee cgc get gee aaa ace 451 

Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala Arg Ala Ala Lys Thr 

105 110 115 

cga ccc gag gcg gaa gcg att gtg ttc tgc ggt gtg cac ttc atg get 499 

Arg Pro Glu Ala Glu Ala lie Val Phe Cys Gly Val His Phe Met Ala 

120 125 130 

gaa acc get gat ctg tta tec acg gat gaa caa tea gtg ate etc ccc 547 

Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin Ser Val lie Leu Pro 

135 140 145 

aac ctt gee gca ggt tgc tec atg gca gac atg get gac ctt gat tec 59 5 

Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met Ala Asp Leu Asp Ser 

150 155 160 165 

gtc gaa gac tgc tgg gag caa etc acc tea att tat ggc gat gac acc 643 

Val Glu Asp Cys Trp Glu Gin Leu Thr Ser lie Tyr Gly Asp Asp Thr 

170 175 180 

ctg ate cct gtg acc tac atg aat tec tct gca gcg etc aaa ggt ttc 691 

Leu lie Pro Val Thr Tyr Met Asn Ser Ser Ala Ala Leu Lys Gly Phe 

185 190 195 

gtg ggt gag cac ggc gga att gta tgc acc tec tea aat gca cgt tec 73 9 

Val Gly Glu His Gly Gly lie Val Cys Thr Ser Ser Asn Ala Arg Ser 

200 205 210 

gta ttg gag tgg gcg ttt gaa cgc ggc caa cga gtc ctg ttc ttc ccc 787 

Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg Val Leu Phe Phe Pro 

215 220 225 

gat cag cac ttg ggt cga aac acc gcg aaa gec atg ggc att ggg ate 83 5 

Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala Met Gly lie Gly lie 

230 235 240 245 

gat caa atg ccc ctg tgg aat ccc aac aaa cca ctg ggt ggc aac acc 8 83 

Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro Leu Gly Gly Asn Thr 

250 255 260 

gtt tec gag eta gaa aac gca aag gta ctg etc tgg cat ggt ttc tgc 931 

Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu Trp His Gly Phe Cys 

265 270 275 
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tct gta cac aag cgc ttt act gtc gag cag ate aac aaa gec cgc gec 979 
Ser Val His Lys Arg Phe Thr Val Glu Gin lie Asn Lys Ala Arg Ala 
280 285 290 

gag tac ccc gac gtt cac gtc ate gtg cac cct gaa tec ccc atg cca 1027 
Glu Tyr Pro Asp Val His Val lie Val His Pro Glu Ser Pro Met Pro 
295 300 305 



gtt gtt gac gec gee gac tea tec gga tec act gac ttc att gtg aaa 
Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr Asp Phe lie Val Lys 
310 315 320 325 



1075 



gec att caa gca gca ccg gca gga tct acc ttt gcg ate ggc ace gaa 1123 
Ala lie Gin Ala Ala Pro Ala Gly Ser Thr Phe Ala lie Gly Thr Glu 
330 335 340 

ate aac ttg gtt cag cgc ctg gca gee cag tac ccg cag cac acc ate 1171 
lie Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr Pro Gin His Thr lie 
345 350 355 

ttc tgc etc gac cct gtc ate tgc cca tgc tec acc atg tat cgc att 1219 
Phe Cys Leu Asp Pro Val lie Cys Pro Cys Ser Thr Met Tyr Arg lie 
360 365 370 

cac cct ggt tac ctg gee tgg gca ctt gag gag ttg gtg get gga aac 12 67 
His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu Leu Val Ala Gly Asn 
375 380 385 

gtg att aac cag att tct gtc tct gaa tec gtg gcg gca ccg gcg cga 1315 
Val lie Asn Gin lie Ser Val Ser Glu Ser Val Ala Ala Pro Ala Arg 
390 395 400 405 

gtc get ttg gaa agg atg eta tct gtt gtt cca gca get cct gtt act 1363 
Val Ala Leu Glu Arg Met Leu Ser Val Val Pro Ala Ala Pro Val Thr 
410 415 420 

cct age tec teg aag gat gcg taatttatga ctacccatat tga 1407 
Pro Ser Ser Ser Lys Asp Ala 
425 



<210> 606 
<211> 428 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 606 

Met Thr Thr Ser lie Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala 
15 10 15 

Asn Ser Cys Asn Ser Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin 
20 25 30 

Pro Gly Met Pro Asp Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro 
35 40 45 

lie Pro Ala His Ala Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin 
50 55 60 

Arg Ala Ser Asp Asp Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp 
65 70 75 80 
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Thr Leu Gly Asp Lys Val Val He Leu Gly His Phe Tyr Gin Arg Asp 
85 90 95 

Glu Val He Gin His Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala 
100 105 110 

Arg Ala Ala Lys Thr Arg Pro Glu Ala Glu Ala He Val Phe Cys Gly 
115 120 125 

Val His Phe Met Ala Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin 
130 135 140 

Ser Val He Leu Pro Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met 
145 150 155 160 

Ala Asp Leu Asp Ser Val Glu Asp Cys Trp Glu Gin Leu Thr Ser He 
165 170 175 

Tyr Gly Asp Asp Thr Leu He Pro Val Thr Tyr Met Asn Ser Ser Ala 
180 185 190 

Ala Leu Lys Gly Phe Val Gly Glu His Gly Gly He Val Cys Thr Ser 
195 200 205 

Ser Asn Ala Arg Ser Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg 
210 215 220 

Val Leu Phe Phe Pro Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala 
225 230 235 240 

Met Gly He Gly He Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro 
245 250 255 

Leu Gly Gly Asn Thr Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu 
260 265 270 

Trp His Gly Phe Cys Ser Val His Lys Arg Phe Thr Val Glu Gin He 
275 280 285 

Asn Lys Ala Arg Ala Glu Tyr Pro Asp Val His Val He Val His Pro 
290 295 300 

Glu Ser Pro Met Pro Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr 
305 310 315 320 

Asp Phe He Val Lys Ala He Gin Ala Ala Pro Ala Gly Ser Thr Phe 
325 330 335 

Ala He Gly Thr Glu He Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr 
340 345 350 

Pro Gin His Thr He Phe Cys Leu Asp Pro Val He Cys Pro Cys Ser 
355 360 365 

Thr Met Tyr Arg He His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu 
370 375 380 

Leu Val Ala Gly Asn Val He Asn Gin He Ser Val Ser Glu Ser Val 
385 390 395 400 
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Ala Ala Pro Ala Arg Val Ala Leu Glu Arg Met Leu Ser Val Val Pro 
405 410 415 

Ala Ala Pro Val Thr Pro Ser Ser Ser Lys Asp Ala 
420 425 



<210> 607 
<211> 954 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXA01073 

<400> 607 

tcia.ccgactc cagcactaaa ctccaaaccc ttggcccgca ccgccaaagt ttagcgcgcc 60 



ccaagacacc accgcgccat gtttgcctag gattaggtac atg aca aac act caa 

Met Thr Asn Thr Gin 
1 5 



115 



acc gag ate att aat gaa eta aag gtg age cca gca ate gac gtg gec 
Thr Glu lie lie Asn Glu Leu Lys Val Ser Pro Ala lie Asp Val Ala 
10 15 20 



163 



aag gaa gtt gaa ttc cgt gtg cag ttc etc gtc gat tac ctg egg get 
Lys Glu Val Glu Phe Arg Val Gin Phe Leu Val Asp Tyr Leu Arg Ala 
25 30 35 



211 



tec cat aca aaa ggc ttt gtt ctt ggt att tea ggt ggc cag gat tec 
Ser His Thr Lys Gly Phe Val Leu Gly He Ser Gly Gly Gin Asp Ser 
40 45 50 



259 



act ctt gcg gga cga etc acg cag ctg gca gta gag cgc att cgt gcg 
Thr Leu Ala Gly Arg Leu Thr Gin Leu Ala Val Glu Arg He Arg Ala 
55 60 65 



307 



gaa gaa aac age acg gat tat gtc ttc tac gca gtt cgc etc ccc tac 
Glu Glu Asn Ser Thr Asp Tyr Val Phe Tyr Ala Val Arg Leu Pro Tyr 
70 75 80 85 



355 



gcg ate cag gca gat gag gac gat gcg caa gtt gca ttg gaa ttc ate 
Ala He Gin Ala Asp Glu Asp Asp Ala Gin Val Ala Leu Glu Phe He 
90 95 100 



403 



gca cct gac aag age gtg acc gtc aac gtt aaa gac gca acg gac gec 
Ala Pro Asp Lys Ser Val Thr Val Asn Val Lys Asp Ala Thr Asp Ala 
105 110 115 



451 



acc gaa gca act gtt gca get get ttg gaa ctt cct gag ctg acc gac 
Thr Glu Ala Thr Val Ala Ala Ala Leu Glu Leu Pro Glu Leu Thr Asp 
120 125 130 



499 



ttc aat egg ggc aat att aaa get cgc caa cgc atg gtt gec cag tac 
Phe Asn Arg Gly Asn He Lys Ala Arg Gin Arg Met Val Ala Gin Tyr 
135 140 145 



547 



gca ate gca ggc cag ttg ggc ttg ctg gtt att ggc act gat cac gcg 



595 
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Ala He Ala Gly Gin Leu Gly Leu Leu Val He Gly Thr Asp His Ala 

150 155 160 165 

get gaa aac gtc acg ggg ttc ttc acc aaa ttc ggt gat ggc gca get 643 

Ala Glu Asn Val Thr Gly Phe Phe Thr Lys Phe Gly Asp Gly Ala Ala 
170 175 180 

gac ctg ctt cct ttg gca ggt ttg age aag cgt caa gga get gee att 691 

Asp Leu Leu Pro Leu Ala Gly Leu Ser Lys Arg Gin Gly Ala Ala He 
185 190 195 

ctg gag cac ctg ggt gca cct tea age acg tgg acc aag gtt cct acc 739 

Leu Glu His Leu Gly Ala Pro Ser Ser Thr Trp Thr Lys Val Pro Thr 
200 205 210 

get gat ttg gaa gag gat cgc cca gcg ttg cca gat gag gaa gca ctt 7 87 

Ala Asp Leu Glu Glu Asp Arg Pro Ala Leu Pro Asp Glu Glu Ala Leu 
215 220 225 

ggt gtg teg tat gcg gac ate gat aat tac ctg gaa aac aag ccc gat 83 5 

Gly Val Ser Tyr Ala Asp lie Asp Asn Tyr Leu Glu Asn Lys Pro Asp 

230 235 240 245 

gtc agt gaa aaa gec cag cag cgc att gag cac ctg tgg aag gtg ggc 8 83 

Val Ser Glu Lys Ala Gin Gin Arg He Glu His Leu Trp Lys Val Gly 
250 255 260 

cag cac aag cgc cac etc cct get acc ccg cag gaa aat tgg tgg cgt 931 

Gin His Lys Arg His Leu Pro Ala Thr Pro Gin Glu Asn Trp Trp Arg 
265 270 275 

taatccaaca gtttgagtgt cgc 954 



<210> 608 
<211> 277 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 608 

Met Thr Asn Thr Gin Thr Glu He He Asn Glu Leu Lys Val Ser Pro 
15 10 15 

Ala lie Asp Val Ala Lys Glu Val Glu Phe Arg Val Gin Phe Leu Val 
20 25 30 

Asp Tyr Leu Arg Ala Ser His Thr Lys Gly Phe Val Leu Gly He Ser 
35 40 45 

Gly Gly Gin Asp Ser Thr Leu Ala Gly Arg Leu Thr Gin Leu Ala Val 
50 55 60 

Glu Arg He Arg Ala Glu Glu Asn Ser Thr Asp Tyr Val Phe Tyr Ala 
65 70 75 80 

Val Arg Leu Pro Tyr Ala He Gin Ala Asp Glu Asp Asp Ala Gin Val 
85 90 95 



Ala Leu Glu Phe He Ala Pro Asp Lys Ser Val Thr Val Asn Val Lys 
100 105 110 
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Asp Ala Thr Asp Ala Thr Glu Ala Thr Val Ala Ala Ala Leu Glu Leu 
115 120 125 

Pro Glu Leu Thr Asp Phe Asn Arg Gly Asn lie Lys Ala Arg Gin Arg 
130 135 140 

Met Val Ala Gin Tyr Ala lie Ala Gly Gin Leu Gly Leu Leu Val lie 
145 150 155 160 

Gly Thr Asp His Ala Ala Glu Asn Val Thr Gly Phe Phe Thr Lys Phe 
165 170 175 

Gly Asp Gly Ala Ala Asp Leu Leu Pro Leu Ala Gly Leu Ser Lys Arg 
180 185 190 

Gin Gly Ala Ala lie Leu Glu His Leu Gly Ala Pro Ser Ser Thr Trp 
195 200 205 

Thr Lys Val Pro Thr Ala Asp Leu Glu Glu Asp Arg Pro Ala Leu Pro 
210 215 220 

Asp Glu Glu Ala Leu Gly Val Ser Tyr Ala Asp lie Asp Asn Tyr Leu 
225 230 235 240 

Glu Asn Lys Pro Asp Val Ser Glu Lys Ala Gin Gin Arg lie Glu His 
245 250 255 

Leu Trp Lys Val Gly Gin His Lys Arg His Leu Pro Ala Thr Pro Gin 
260 265 270 

Glu Asn Trp Trp Arg 
275 



<210> 609 
<211> 1461 
<212> DMA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1438) 
<223> RXN02754 

<400> 609 

attatgaagc catcggagtt ggtgtggcct acaagggtga tcatgcgtgg atagtggtgg 60 

agttcactgt agctcccgct gattccgtag aatcaacaga gtg aat acc aat ccg 115 

Val Asn Thr Asn Pro 
1 5 

tct gaa ttc tec tea aae cgt tea aca get etc ctt act gat aaa tat 163 
Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu Leu Thr Asp Lys Tyr 
10 15 20 

gag ctg acc atg ctt caa gca gcg etc get gat ggt tct gca gaa cgc 211 
Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp Gly Ser Ala Glu Arg 
25 30 35 



ccc tea acg ttt gag gte ttt age cgc cgc etc ccc aac gag cgc cga 
Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu Pro Asn Glu Arg Arg 



259 
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40 45 50 

tac ggt gtc gtc gca gga aca gca cga gtg ctg aag gcg att cgt gac 3 07 

Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu Lys Ala lie Arg Asp 
55 60 65 

ttt gta ttc aca gag gaa caa etc gec gat ctt gac ttt tta gac gac 3 55 

Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu Asp Phe Leu Asp Asp 

70 75 80 85 

cgt acc ctg gaa tac etc cgc aac tac cga ttc acc ggc caa gtt gat 403 

Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe Thr Gly Gin Val Asp 

90 95 100 

ggc tac cgc gaa ggc gaa ate tac ttc ccg cag tec cct ctt ctg act 451 

Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin Ser Pro Leu Leu Thr 

105 110 115 

gtg cgt ggc acg ttt gca gaa tgc gtc ate eta gaa act gtc att ttg 499 

Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu Glu Thr Val lie Leu 
120 125 130 

tec ate atg aat gca gat tct gee gtc get tec gee get gcg cgc atg 547 

Ser He Met Asn Ala Asp Ser Ala Val Ala Ser Ala Ala Ala Arg Met 
135 140 145 

gtc acc gca get gat ggt cgc ccc ate ate gaa atg gga tec agg cgc 595 

Val Thr Ala Ala Asp Gly Arg Pro He He Glu Met Gly Ser Arg Arg 

150 155 160 165 

acc cac gaa tac teg gca gtc acc gca tec cgc gca gca tac etc get 643 

Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg Ala Ala Tyr Leu Ala 

170 175 180 

gga ttc tec acc acc tec aac etc gag gcg gec tac cgc tac gga att 691 

Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala Tyr Arg Tyr Gly He 

185 190 195 

cca gca tec gga acc tec gec cac gca tgg act ttg ctg cac ate aac 73 9 

Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr Leu Leu His He Asn 
200 205 210 

gat gac ggc acc ccc aac gaa gca gca get ttc aaa gca cag gtt gaa 7 87 

Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe Lys Ala Gin Val Glu 
215 220 225 

tec etc ggc gtg gac acc acc ttg ctg gta gat act tat gac ate acc 835 

Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp Thr Tyr Asp He Thr 

230 235 240 245 

caa ggt gtg gee acc gec att gaa gtt gca ggt cca gac ctt ggt ggc 883 

Gin Gly Val Ala Thr Ala He Glu Val Ala Gly Pro Asp Leu Gly Gly 

250 255 260 

gta cgt ate gac tec ggc gac eta ggt gtg ctt gee cga aag gtc cgc 931 

Val Arg He Asp Ser Gly Asp Leu Gly Val Leu Ala Arg Lys Val Arg 

265 270 275 

aag cag etc gac gat etc aac gee cac aac acc aag att gtg gtc tec 97 9 

Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr Lys He Val Val Ser 
280 285 290 
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tcc gac ctg gat gaa ttc gcc ate gcg ggt ctt cgc ggc gaa cca gtt 1027 
Ser Asp Leu Asp Glu Phe Ala lie Ala Gly Leu Arg Gly Glu Pro Val 
295 300 305 

gac gtc ttt ggc gtt ggc acc tec gtt gtc aca ggt tct ggc gca cca 1075 
Asp Val Phe Gly Val Gly Thr Ser Val Val Thr Gly Ser Gly Ala Pro 
310 315 320 325 

acc get ggc etc gtg tac aag ate ggg gaa gtt gcc ggt cac cct gtg 1123 
Thr Ala Gly Leu Val Tyr Lys lie Gly Glu Val Ala Gly His Pro Val 
330 335 340 

gcc aag cgt tec cga aac aag gaa age tac ggt ggt ggc aag aag get 1171 
Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly Gly Gly Lys Lys Ala 
345 350 355 

gtg cgc acc cac cgc aag tec ggt acc gca ate gaa gaa ate gtc tac 1219 
Val Arg Thr His Arg Lys Ser Gly Thr Ala lie Glu Glu lie Val Tyr 
360 365 370 

cca ttc aat gcc gaa gca cca gat act gga aag etc gac act ttg age 12 67 
Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys Leu Asp Thr Leu Ser 
375 380 385 

ctg acc ate cca ttg atg cgc gac ggt gaa ate gtt cca ggt ttg cct 1315 
Leu Thr lie Pro Leu Met Arg Asp Gly Glu lie Val Pro Gly Leu Pro 
390 395 400 405 

act ttg gaa gat tec cga gcg tat ttg gcc aag caa ttg gtc tct tta 13 63 
Thr Leu Glu Asp Ser Arg Ala Tyr Leu Ala Lys Gin Leu Val Ser Leu 
410 415 420 

cca tgg gaa ggc ctt gca ctg tct cgc gat gag cct gtt ttg cac act 1411 
Pro Trp Glu Gly Leu Ala Leu Ser Arg Asp Glu Pro Val Leu His Thr 
425 430 435 

cgt ttc gtg ggt ttc ccg ccg gcc get tagacaattc ggtctcacca 1458 
Arg Phe Val Gly Phe Pro Pro Ala Ala 
440 445 

aac 1461 



<210> 610 
<211> 446 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 610 

Val Asn Thr Asn Pro Ser Glu Phe Ser Ser Asn Arg Ser Thr Ala Leu 
15 10 15 

Leu Thr Asp Lys Tyr Glu Leu Thr Met Leu Gin Ala Ala Leu Ala Asp 
20 25 30 

Gly Ser Ala Glu Arg Pro Ser Thr Phe Glu Val Phe Ser Arg Arg Leu 
35 40 45 



Pro Asn Glu Arg Arg Tyr Gly Val Val Ala Gly Thr Ala Arg Val Leu 
50 55 60 
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Lys Ala lie Arg Asp Phe Val Phe Thr Glu Glu Gin Leu Ala Asp Leu 
65 70 75 80 

Asp Phe Leu Asp Asp Arg Thr Leu Glu Tyr Leu Arg Asn Tyr Arg Phe 
85 90 95 

Thr Gly Gin Val Asp Gly Tyr Arg Glu Gly Glu lie Tyr Phe Pro Gin 
100 105 110 

Ser Pro Leu Leu Thr Val Arg Gly Thr Phe Ala Glu Cys Val lie Leu 
115 120 125 

Glu Thr Val He Leu Ser He Met Asn Ala Asp Ser Ala Val Ala Ser 
130 135 140 

Ala Ala Ala Arg Met Val Thr Ala Ala Asp Gly Arg Pro He He Glu 
145 150 155 160 

Met Gly Ser Arg Arg Thr His Glu Tyr Ser Ala Val Thr Ala Ser Arg 
165 170 175 

Ala Ala Tyr Leu Ala Gly Phe Ser Thr Thr Ser Asn Leu Glu Ala Ala 
180 185 190 

Tyr Arg Tyr Gly He Pro Ala Ser Gly Thr Ser Ala His Ala Trp Thr 
195 200 205 

Leu Leu His He Asn Asp Asp Gly Thr Pro Asn Glu Ala Ala Ala Phe 
210 215 220 

Lys Ala Gin Val Glu Ser Leu Gly Val Asp Thr Thr Leu Leu Val Asp 
225 230 235 240 

Thr Tyr Asp He Thr Gin Gly Val Ala Thr Ala He Glu Val Ala Gly 
245 250 255 

Pro Asp Leu Gly Gly Val Arg He Asp Ser Gly Asp Leu Gly Val Leu 
260 265 270 

Ala Arg Lys Val Arg Lys Gin Leu Asp Asp Leu Asn Ala His Asn Thr 
275 280 285 

Lys He Val Val Ser Ser Asp Leu Asp Glu Phe Ala He Ala Gly Leu 
290 295 300 

Arg Gly Glu Pro Val Asp Val Phe Gly Val Gly Thr Ser Val Val Thr 
305 310 315 320 

Gly Ser Gly Ala Pro Thr Ala Gly Leu Val Tyr Lys He Gly Glu Val 
325 330 335 

Ala Gly His Pro Val Ala Lys Arg Ser Arg Asn Lys Glu Ser Tyr Gly 
340 345 350 

Gly Gly Lys Lys Ala Val Arg Thr His Arg Lys Ser Gly Thr Ala He 
355 360 365 

Glu Glu He Val Tyr Pro Phe Asn Ala Glu Ala Pro Asp Thr Gly Lys 
370 375 380 
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Leu Asp Thr Leu Ser Leu Thr lie 
385 390 

Val Pro Gly Leu Pro Thr Leu Glu 
405 

Gin Leu Val Ser Leu Pro Trp Glu 
420 

Pro Val Leu His Thr Arg Phe Val 
435 440 



Pro Leu Met Arg Asp Gly Glu lie 
395 400 

Asp Ser Arg Ala Tyr Leu Ala Lys 
410 415 

Gly Leu Ala Leu Ser Arg Asp Glu 
425 430 

Gly Phe Pro Pro Ala Ala 
445 



<210> 611 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA02299 

<400> 611 

acgcgggggt tgttgccgga tcgaaatatt cctttccttg tcatctcacg ctatgatttc 60 



taaaacttgc aggacaaccc ccataaggac accacaggac atg ctg cgc acc ate 

Met Leu Arg Thr lie 
1 5 



115 



etc gga agt aag att cac cga gec act gtc act caa get gat eta gat 
Leu Gly Ser Lys lie His Arg Ala Thr Val Thr Gin Ala Asp Leu Asp 
10 15 20 



163 



tat gtt ggc tct gta acc ate gac gee gac ctg gtt cac gec gec gga 
Tyr Val Gly Ser Val Thr lie Asp Ala Asp Leu Val His Ala Ala Gly 
25 30 35 



211 



ttg ate gaa ggc gaa aaa gtt gec ate gta gac ate acc aac ggc get 
Leu lie Glu Gly Glu Lys Val Ala lie Val Asp lie Thr Asn Gly Ala 
40 45 50 



259 



cgt ctg gaa act tat gtc att gtg ggc gac gec gga acg ggc aat att 
Arg Leu Glu Thr Tyr Val lie Val Gly Asp Ala Gly Thr Gly Asn lie 
55 60 65 



307 



tgc ate aat ggt gee get gca cac ctt att aat cct ggc gat ctt gtg 
Cys lie Asn Gly Ala Ala Ala His Leu lie Asn Pro Gly Asp Leu Val 
70 75 80 85 



355 



ate ate atg age tac ctt cag gca act gat gcg gaa gee aag gcg tat 
lie lie Met Ser Tyr Leu Gin Ala Thr Asp Ala Glu Ala Lys Ala Tyr 
90 95 100 



403 



gag cca aag att gtg cac gtg gac gee gac aac cgc ate gtt gcg etc 
Glu Pro Lys lie Val His Val Asp Ala Asp Asn Arg lie Val Ala Leu 
105 110 115 



451 



ggc aac gat ctt gcg gaa gca eta cct gga tec ggg ctt ttg acg teg 
Gly Asn Asp Leu Ala Glu Ala Leu Pro Gly Ser Gly Leu Leu Thr Ser 
120 125 130 



499 
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aga age att tagegtttta gctcgccaat att 531 
Arg Ser lie 
135 



<210> 612 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 612 

Met Leu Arg Thr lie Leu Gly 
1 5 

Gin Ala Asp Leu Asp Tyr Val 
20 

Val His Ala Ala Gly Leu lie 
35 

lie Thr Asn Gly Ala Arg Leu 
50 55 

Gly Thr Gly Asn lie Cys lie 
65 70 

Pro Gly Asp Leu Val lie lie 
85 

Glu Ala Lys Ala Tyr Glu Pro 
100 

Arg Tie Val Ala Leu Gly Asn 
115 

Gly Leu Leu Thr Ser Arg Ser 
130 135 



<210> 613 
<211> 960 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (937) 

<223> RXA01928 

<400> 613 

gegagtaege caccttgggc gattccttgc acgacgccgc gcaggcctac ategecgata 6 0 

tccacgcggg taccttccca ggegaagegg agtcctttta atg cag gta gca acc 115 

Met Gin Val Ala Thr 
1 5 

aca aag cag gcg ctt ate gac gec etc etc cac cac aaa tec gtc ggg 163 
Thr Lys Gin Ala Leu lie Asp Ala Leu Leu His His Lys Ser Val Gly 
10 15 20 



Ser Lys lie 
10 

Gly Ser Val 
25 

Glu Gly Glu 
40 

Glu Thr Tyr 



Asn Gly Ala 



Met Ser Tyr 
90 

Lys lie Val 
105 

Asp Leu Ala 
120 

He 



His Arg Ala 

Thr He Asp 

Lys Val Ala 
45 

Val He Val 
60 

Ala Ala His 
75 

Leu Gin Ala 

His Val Asp 

Glu Ala Leu 
125 



Thr Val Thr 
15 

Ala Asp Leu 
30 

He Val Asp 



Gly Asp Ala 



Leu He Asn 
80 

Thr Asp Ala 
95 

Ala Asp Asn 
110 

Pro Gly Ser 



1 

i 
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ctc gtc ccc acc atg ggt gcg eta cac age gga cac gee teg ttg gtt 211 
Leu Val Pro Thr Met Gly Ala Leu His Ser Gly His Ala Ser Leu Val 
25 30 35 



aaa gca gca cgc get gaa aac gac act gtt gta gec agt att ttt gtc 
Lys Ala Ala Arg Ala Glu Asn Asp Thr Val Val Ala Ser He Phe Val 
40 45 50 

aat ccc ctg cag ttt gaa gca etc ggt gat tgc gat gat tac cgc aac 
Asn Pro Leu Gin Phe Glu Ala Leu Gly Asp Cys Asp Asp Tyr Arg Asn 
55 60 65 



70 



259 



307 



tat ccc cgc caa etc gac gec gat tta gca ctg ctt gaa gag gca ggt 3 55 
Tyr Pro Arg Gin Leu Asp Ala Asp Leu Ala Leu Leu Glu Glu Ala Gly 

75 80 85 



403 



gtg gat att gtg ttc gca ccc gat gtg gag gaa atg tac ccc ggt ggc 
Val Asp He Val Phe Ala Pro Asp Val Glu Glu Met Tyr Pro Gly Gly 
90 95 100 

ttg cca eta gtg tgg gcg cgc acc ggt tec ate gga aca aaa ttg gag 451 
Leu Pro Leu Val Trp Ala Arg Thr Gly Ser He Gly Thr Lys Leu Glu 
105 HO H5 

ggt gec age agg cct ggc cat ttc gat ggt gtg get acc gtg gtg gcg 49 9 
Gly Ala Ser Arg Pro Gly His Phe Asp Gly Val Ala Thr Val Val Ala 
120 125 130 

aag ctg ttc aat ttg gtg cgc cct gat cgt gca tat ttt gga caa aaa 
Lys Leu Phe Asn Leu Val Arg Pro Asp Arg Ala Tyr Phe Gly Gin Lys 
135 140 145 

gat get cag cag gtt gcg gtg att egg cga ttg gtt gec gat eta gac 
Asp Ala Gin Gin Val Ala Val He Arg Arg Leu Val Ala Asp Leu Asp 
150 155 160 165 

att ccc gtg gag att cgt ccc gtt ccg att att cgt ggc gec gat ggc 
He Pro Val Glu He Arg Pro Val Pro He He Arg Gly Ala Asp Gly 
170 175 180 

tta gee gaa tec age cgc aat caa cgt ctt tct gcg gat cag cga gcg 
Leu Ala Glu Ser Ser Arg Asn Gin Arg Leu Ser Ala Asp Gin Arg Ala 
185 190 195 

caa get ctg gtg ctg ccg cag gtg ttg agt ggg ttg cag cgt cga aaa 739 
Gin Ala Leu Val Leu Pro Gin Val Leu Ser Gly Leu Gin Arg Arg Lys 
200 205 210 

gca get ggt gaa gcg eta gat ate caa ggt gcg cgc gac acc ttg gec 787 
Ala Ala Gly Glu Ala Leu Asp He Gin Gly Ala Arg Asp Thr Leu Ala 
215 220 225 

age gec gac ggc gtg cgc ttg gat cac ctg gaa att gtc gat cca gee 
Ser Ala Asp Gly Val Arg Leu Asp His Leu Glu He Val Asp Pro Ala 
230 235 240 245 

acc etc gaa cca tta gaa ate gac ggc ctg etc acc caa cca gcg ttg 
Thr Leu Glu Pro Leu Glu He Asp Gly Leu Leu Thr Gin Pro Ala Leu 
250 255 260 

gtg gtc ggc gcg att ttc gtg ggg ccg gtg egg ttg ate gac aat ate 931 



547 



595 



643 



691 



835 



883 
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Val Val Gly Ala He Phe Val Gly Pro Val Arg Leu He Asp Asn 
265 270 275 

gag etc tagtaccaac cctgcgttgc age 
Glu Leu 



<210> 614 
<211> 279 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 614 

Met Gin Val Ala Thr Thr Lys Gin Ala Leu He Asp Ala Leu Leu His 
15 10 15 

His Lys Ser Val Gly Leu Val Pro Thr Met Gly Ala Leu His Ser Gly 
20 25 30 

His Ala Ser Leu Val Lys Ala Ala Arg Ala Glu Asn Asp Thr Val Val 
35 40 45 

Ala Ser He Phe Val Asn Pro Leu Gin Phe Glu Ala Leu Gly Asp Cys 
50 55 60 

Asp Asp Tyr Arg Asn Tyr Pro Arg Gin Leu Asp Ala Asp Leu Ala Leu 
65 70 75 80 

Leu Glu Glu Ala Gly Val Asp He Val Phe Ala Pro Asp Val Glu Glu 
85 90 95 

Met Tyr Pro Gly Gly Leu Pro Leu Val Trp Ala Arg Thr Gly Ser He 
100 105 HO 

Gly Thr Lys Leu Glu Gly Ala Ser Arg Pro Gly His Phe Asp Gly Val 
115 120 125 

Ala Thr Val Val Ala Lys Leu Phe Asn Leu Val Arg Pro Asp Arg Ala 
130 135 140 

Tyr Phe Gly Gin Lys Asp Ala Gin Gin Val Ala Val He Arg Arg Leu 
145 150 155 160 

Val Ala Asp Leu Asp He Pro Val Glu He Arg Pro Val Pro He He 
165 170 175 

Arg Gly Ala Asp Gly Leu Ala Glu Ser Ser Arg Asn Gin Arg Leu Ser 
180 185 190 

Ala Asp Gin Arg Ala Gin Ala Leu Val Leu Pro Gin Val Leu Ser Gly 
195 200 205 

Leu Gin Arg Arg Lys Ala Ala Gly Glu Ala Leu Asp He Gin Gly Ala 
210 215 220 

Arg Asp Thr Leu Ala Ser Ala Asp Gly Val Arg Leu Asp His Leu Glu 
225 230 235 240 

He Val Asp Pro Ala Thr Leu Glu Pro Leu Glu He Asp Gly Leu Leu 
245 250 255 
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Thr Gin Pro Ala Leu Val Val Gly Ala lie Phe Val Gly Pro Val Arg 
260 265 270 

Leu lie Asp Asn lie Glu Leu 
275 



<210> 615 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101), -{913) 

<223> RXN01929 

<400> 615 

aaaatttgac tccataacga gaacttaatc gagcaacacc cctgaacagt gaatcaaatc 60 

ggaatttatt tattctgagc tggtcatcac atctatactc atg ccc atg tea ggc 115 

Met Pro Met Ser Gly 

1 5 

att gat gca aag aaa ate cgc acc cgt cat ttc cgc gaa get aaa gta 163 

lie Asp Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu Ala Lys Val 

10 15 20 

aac ggc cag aaa gtt teg gtt etc acc age tat gat gcg ctt teg gcg 211 
Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala Leu Ser Ala 
25 30 35 

cgc att ttt gat gag get ggc gtc gat atg etc ctt gtt ggt gat tec 259 
Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val Gly Asp Ser 
40 45 50 

get gee aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg 3 07 
Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser lie Thr Leu 
55 60 65 

gat gag atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt 3 55 
Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg 
70 75 80 85 

gcg ctt gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca 403 
Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro 
90 95 100 

aat cag gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg 451 
Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala 
105 110 115 

get gcg gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga 499 
Ala Ala Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr He Arg 
120 125 130 



cgc att gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc 
Arg lie Val Asp Ala Gly He Pro Val Val Gly His He Gly Tyr Thr 
135 140 145 



547 
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ccg cag tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc 595 
Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly 
150 155 160 165 

gcg agt tct gga aag etc ate gee gat gee cgc gcg ttg gag cag gcg 643 
Ala Ser Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala 
170 175 180 

ggt gcg ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc 691 
Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg 
185 190 195 

gag gtt acc gag gat ctt tec ate acc act ate gga ate ggt gec ggc 73 9 
Glu Val Thr Glu Asp Leu Ser lie Thr Thr lie Gly lie Gly Ala Gly 
200 205 210 

aat ggc aca gat ggg cag gtt ttg gtg tgg cag gat gec ttc ggc etc 7 87 
Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu 
215 220 225 

aac cgc ggc aag aag cca cgc ttc gtc cgc gag tac gec acc ttg ggc 835 
Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly 
230 235 240 245 

gat tec ttg cac gac gec gcg cag gec tac ate gec gat ate cac gcg 883 
Asp Ser Leu His Asp Ala Ala Gin Ala Tyr lie Ala Asp lie His Ala 
250 255 260 

ggt acc ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca 93 3 

Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
265 270 

aag 93 6 



<210> 616 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 616 

Met Pro Met Ser Gly lie Asp Ala Lys Lys lie Arg Thr Arg His Phe 
15 10 15 

Arg Glu Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr 
20 25 30 

Asp Ala Leu Ser Ala Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu 
35 40 45 

Leu Val Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr 
50 55 60 

Leu Ser lie Thr Leu Asp Glu Met lie Val Leu Ala Lys Ala Val Thr 
65 70 75 80 

lie Ala Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr 
85 90 95 



Tyr Glu Val Ser Pro Asn Gin Ala Val Glu Ser Ala lie Arg Val Met 
100 105 110 
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Arg Glu Thr Gly 
115 

Ala Gin Thr lie 
130 

His lie Gly Tyr 
145 

Val Gin Gly Arg 



Ala Leu Glu Gin 
180 

Ala Glu Ala Ala 
195 

Gly lie Gly Ala 
210 

Asp Ala Phe Gly 
225 

Tyr Ala Thr Leu 



Ala Asp lie His 
260 



Ala Ala Ala Val 
120 

Arg Arg lie Val 
135 

Thr Pro Gin Ser 
150 

Gly Ala Ser Ser 
165 

Ala Gly Ala Phe 



Arg Glu Val Thr 
200 

Gly Asn Gly Thr 
215 

Leu Asn Arg Gly 
230 

Gly Asp Ser Leu 
245 

Ala Gly Thr Phe 



Lys lie Glu Gly 



Asp Ala Gly lie 
140 

Glu His Ser Leu 
155 

Gly Lys Leu lie 
170 

Ala Val Val Leu 
185 

Glu Asp Leu Ser 



Asp Gly Gin Val 
220 

Lys Lys Pro Arg 
235 

His Asp Ala Ala 
250 

Pro Gly Glu Ala 
265 



Gly Val Glu lie 
125 

Pro Val Val Gly 



Gly Gly His Val 
160 

Ala Asp Ala Arg 
175 

Glu Met Val Pro 
190 

lie Thr Thr lie 
205 

Leu Val Trp Gin 



Phe Val Arg Glu 
240 

Gin Ala Tyr lie 
255 

Glu Ser Phe 
270 



<210> 617 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> FRXA01929 



<400> 617 

tgactccata acgagaactt aatcgagcaa cacccctgaa 
tatttattct gagctggtca tcacatctat actcatgccc 



cagtgaatca aatcggaatt 6 0 



atg tea ggc att gat 
Met Ser Gly lie Asp 
1 5 



115 



gca aag aaa ate cgc acc cgt cat ttc cgc gaa 
Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu 
10 15 



get aaa gta aac ggc 
Ala Lys Val Asn Gly 
20 



163 



cag aaa gtt teg gtt etc acc age tat gat gcg 
Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 
25 30 



ctt teg gcg cgc att 
Leu Ser Ala Arg lie 
35 



211 



ttt gat gag get ggc gtc gat atg etc ctt gtt 
Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
40 45 



ggt gat tec get gee 
Gly Asp Ser Ala Ala 
50 



259 
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aac gtt gtg ctg ggt cgc gat acc acc ttg teg ate acc ttg gat gag 
Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser lie Thr Leu Asp Glu 
55 60 65 



307 



atg att gtg ctg gec aag gcg gtg acg ate get acg aag cgt gcg ctt 355 
Met lie Val Leu Ala Lys Ala Val Thr lie Ala Thr Lys Arg Ala Leu 
70 75 80 85 



gtg gtg gtt gat ctg ccg ttt ggt acc tat gag gtg age cca aat cag 
Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu Val Ser Pro Asn Gin 
90 95 100 



403 



gcg gtg gag tec gcg ate egg gtc atg cgt gaa acg ggt gcg get gcg 451 
Ala Val Glu Ser Ala lie Arg Val Met Arg Glu Thr Gly Ala Ala Ala 
105 110 115 

gtg aag ate gag ggt ggc gtg gag ate gcg cag acg att cga cgc att 499 
Val Lys lie Glu Gly Gly Val Glu lie Ala Gin Thr lie Arg Arg lie 
120 125 130 

gtt gat get gga att ccg gtt gtc ggc cac ate ggg tac acc ccg cag 547 
Val Asp Ala Gly lie Pro Val Val Gly His lie Gly Tyr Thr Pro Gin 
135 140 145 

tec gag cat tec ttg ggc ggc cac gtg gtt cag ggt cgt ggc gcg agt 595 
Ser Glu His Ser Leu Gly Gly His Val Val Gin Gly Arg Gly Ala Ser 
150 155 160 165 

tct gga aag etc ate gee gat gec cgc gcg ttg gag cag gcg ggt gcg 643 
Ser Gly Lys Leu lie Ala Asp Ala Arg Ala Leu Glu Gin Ala Gly Ala 
170 175 180 

ttt gcg gtt gtg ttg gag atg gtt cca gca gag gca gcg cgc gag gtt 691 
Phe Ala Val Val Leu Glu Met Val Pro Ala Glu Ala Ala Arg Glu Val 
185 190 195 

acc gag gat ctt tec ate acc act ate gga ate ggt gee ggc aat ggc 73 9 
Thr Glu Asp Leu Ser lie Thr Thr lie Gly lie Gly Ala Gly Asn Gly 
200 205 210 

aca gat ggg cag gtt ttg gtg tgg cag gat gee ttc ggc etc aac cgc 7 87 
Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala Phe Gly Leu Asn Arg 
215 220 225 

ggc aag aag cca cgc ttc gtc cgc gag tac gee acc ttg ggc gat tec 83 5 
Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala Thr Leu Gly Asp Ser 
230 235 240 245 

ttg cac gac gee gcg cag gec tac ate gee gat ate cac gcg ggt acc 8 83 
Leu His Asp Ala Ala Gin Ala Tyr lie Ala Asp lie His Ala Gly Thr 
250 255 260 

ttc cca ggc gaa gcg gag tec ttt taatgcaggt agcaaccaca aag 93 0 

Phe Pro Gly Glu Ala Glu Ser Phe 
265 



<210> 618 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 618 

Met Ser Gly lie Asp Ala Lys Lys lie Arg Thr Arg His Phe Arg Glu 
15 10 15 

Ala Lys Val Asn Gly Gin Lys Val Ser Val Leu Thr Ser Tyr Asp Ala 
20 25 30 

Leu Ser Ala Arg lie Phe Asp Glu Ala Gly Val Asp Met Leu Leu Val 
35 40 45 

Gly Asp Ser Ala Ala Asn Val Val Leu Gly Arg Asp Thr Thr Leu Ser 
50 55 60 

lie Thr Leu Asp Glu Met lie Val Leu Ala Lys Ala Val Thr lie Ala 
65 70 75 80 

Thr Lys Arg Ala Leu Val Val Val Asp Leu Pro Phe Gly Thr Tyr Glu 
85 90 95 

Val Ser Pro Asn Gin Ala Val Glu Ser Ala lie Arg Val Met Arg Glu 
100 105 110 

Thr Gly Ala Ala Ala Val Lys lie Glu Gly Gly Val Glu He Ala Gin 
115 120 125 

Thr He Arg Arg He Val Asp Ala Gly He Pro Val Val Gly His He 
130 135 140 

Gly Tyr Thr Pro Gin Ser Glu His Ser Leu Gly Gly His Val Val Gin 
145 150 155 160 

Gly Arg Gly Ala Ser Ser Gly Lys Leu He Ala Asp Ala Arg Ala Leu 
165 170 175 

Glu Gin Ala Gly Ala Phe Ala Val Val Leu Glu Met Val Pro Ala Glu 
180 185 190 

Ala Ala Arg Glu Val Thr Glu Asp Leu Ser He Thr Thr He Gly He 
195 200 205 

Gly Ala Gly Asn Gly Thr Asp Gly Gin Val Leu Val Trp Gin Asp Ala 
210 215 220 

Phe Gly Leu Asn Arg Gly Lys Lys Pro Arg Phe Val Arg Glu Tyr Ala 
225 230 235 240 

Thr Leu Gly Asp Ser Leu His Asp Ala Ala Gin Ala Tyr He Ala Asp 
245 250 255 

He His Ala Gly Thr Phe Pro Gly Glu Ala Glu Ser Phe 
260 265 



<210> 619 
<211> 921 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (898) 
<223> RXA01521 

<400> 619 

accccggcag gcaacgcctt ttccgggatt tggcgcgcag gcaggcagag atttcccgcg 60 

cgcaagatat tgagctgtgg gcaattcaga aggaggaccg ttg agt ttc acg cat 115 

Leu Ser Phe Thr His 
1 5 

ggt cag ggc aga gtt ttt gat acc gtc gag cag ate cgc atg ttc ggc 163 
Gly Gin Gly Arg Val Phe Asp Thr Val Glu Gin lie Arg Met Phe Gly 
10 15 20 

age gec ctg cgc aaa acc ggc aaa cca gtg gtg etc gta ccc ttg gga 211 
Ser Ala Leu Arg Lys Thr Gly Lys Pro Val Val Leu Val Pro Leu Gly 
25 30 35 

aat ggc etc cac gca ggc cat att gcg etc ate cgc gca gca aaa cgc 2 59 
Asn Gly Leu His Ala Gly His lie Ala Leu lie Arg Ala Ala Lys Arg 
40 45 50 

ate ccc ggt gcg gtg gtc gtc gtc gee tat gec ggc ccg gaa teg gat 3 07 
lie Pro Gly Ala Val Val Val Val Ala Tyr Ala Gly Pro Glu Ser Asp 
55 60 65 

cac gca cgt tta agg gaa gag ctt ate gac gcg ate ttc ccg ttc aat 355 
His Ala Arg Leu Arg Glu Glu Leu lie Asp Ala lie Phe Pro Phe Asn 
70 75 80 85 

ccc gaa acg eta tgg cct cac ggc ate egg gtg gaa gtt aca ggt ggc 403 
Pro Glu Thr Leu Trp Pro His Gly lie Arg Val Glu Val Thr Gly Gly 
90 95 100 

cca aca ctt acc cca caa ggt gcg gaa gta acc aag gtg ctg ggg ctg 451 
Pro Thr Leu Thr Pro Gin Gly Ala Glu Val Thr Lys Val Leu Gly Leu 
105 110 115 

ttg gga ate acc gga gca act gat gtg gtg etc ggt gaa aag gac tat 49 9 
Leu Gly lie Thr Gly Ala Thr Asp Val Val Leu Gly Glu Lys Asp Tyr 
120 125 130 

gag ctg gtg gtt eta gtc cag cgc gec ctt aat gat ctg cat att cca 547 
Glu Leu Val Val Leu Val Gin Arg Ala Leu Asn Asp Leu His lie Pro 
135 140 145 

gta aaa ctg cat tct gtt cca acc gtg cgc atg cca gat gga eta gec 59 5 
Val Lys Leu His Ser Val Pro Thr Val Arg Met Pro Asp Gly Leu Ala 
150 155 160 165 

att tec ctg cgt aat att tea gtg ccc gaa gac tec cgc gaa acg gca 643 
lie Ser Leu Arg Asn lie Ser Val Pro Glu Asp Ser Arg Glu Thr Ala 
170 175 180 

ttg age ctg gca gca gec etc acc gec ggt gcg cat teg gca gaa cac 691 
Leu Ser Leu Ala Ala Ala Leu Thr Ala Gly Ala His Ser Ala Glu His 
185 190 195 

ggc gag gca gtg gtt aaa gaa aca gtc acg caa gtg etc aaa gec gca 73 9 
Gly Glu Ala Val Val Lys Glu Thr Val Thr Gin Val Leu Lys Ala Ala 
200 205 210 
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ggc gtg acc ccc gat tat gta gaa ate cgt ggc ctg gat ctt gga cca 7 87 
Gly Val Thr Pro Asp Tyr Val Glu lie Arg Gly Leu Asp Leu Gly Pro 
215 220 225 

gec ccc gaa ate gga gac gec cga etc ttc gca gec ate acg ctt ggc 835 
Ala Pro Glu lie Gly Asp Ala Arg Leu Phe Ala Ala lie Thr Leu Gly 
230 235 240 245 

gat gtc caa etc cac gac aac gtc ggc eta ccc ctt gga ate ggc ttc 883 
Asp Val Gin Leu His Asp Asn Val Gly Leu Pro Leu Gly lie Gly Phe 
250 255 260 

aaa aac ate gaa ggc tgatcccggt ttacccagtt cgc 921 
Lys Asn lie Glu Gly 
265 



<210> 620 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 620 

Leu Ser Phe Thr His Gly Gin Gly Arg Val Phe Asp Thr Val Glu Gin 
15 10 15 

lie Arg Met Phe Gly Ser Ala Leu Arg Lys Thr Gly Lys Pro Val Val 
20 25 30 

Leu Val Pro Leu Gly Asn Gly Leu His Ala Gly His lie Ala Leu lie 
35 40 45 

Arg Ala Ala Lys Arg lie Pro Gly Ala Val Val Val Val Ala Tyr Ala 
50 55 60 

Gly Pro Glu Ser Asp His Ala Arg Leu Arg Glu Glu Leu lie Asp Ala 
65 70 75 80 

lie Phe Pro Phe Asn Pro Glu Thr Leu Trp Pro His Gly lie Arg Val 
85 90 95 

Glu Val Thr Gly Gly Pro Thr Leu Thr Pro Gin Gly Ala Glu Val Thr 
100 105 110 

Lys Val Leu Gly Leu Leu Gly He Thr Gly Ala Thr Asp Val Val Leu 
115 120 125 

Gly Glu Lys Asp Tyr Glu Leu Val Val Leu Val Gin Arg Ala Leu Asn 
130 135 140 

Asp Leu His He Pro Val Lys Leu His Ser Val Pro Thr Val Arg Met 
145 150 155 160 

Pro Asp Gly Leu Ala lie Ser Leu Arg Asn lie Ser Val Pro Glu Asp 
165 170 175 

Ser Arg Glu Thr Ala Leu Ser Leu Ala Ala Ala Leu Thr Ala Gly Ala 
180 185 190 



His Ser Ala Glu His Gly Glu Ala Val Val Lys Glu Thr Val Thr Gin 
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195 200 205 

Val Leu Lys Ala Ala Gly Val Thr Pro Asp Tyr Val Glu lie Arg Gly 
210 215 220 

Leu Asp Leu Gly Pro Ala Pro Glu lie Gly Asp Ala Arg Leu Phe Ala 
225 230 235 240 

Ala lie Thr Leu Gly Asp Val Gin Leu His Asp Asn Val Gly Leu Pro 
245 250 255 

Leu Gly lie Gly Phe Lys Asn lie Glu Gly 
260 265 



<210> 621 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXS01145 



<400> 621 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 60 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 11 

Met Ala lie Glu Leu 
1 5 



ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 
10 15 20 



163 



gee ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 

cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 259 
Arg Asp Ser Gly Val Glu Val Val lie Gly Leu Arg Glu Gly Ser Lys 
40 45 50 

tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag ace ace get 3 07 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 

gag get gca get tgg get gac gtc ate atg etc ctg get cca gac ace 355 
Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu Leu Ala Pro Asp Thr 
70 75 80 85 



tec cag gca gaa ate ttc ace aac gac ate gag cca aac ctg aac gca 
Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu Pro Asn Leu Asn Ala 
90 95 100 



403 



ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 
105 110 115 



451 



ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 



499 
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Ile Lys Pro Ala Asp Asp He He Val Gly Met Val Ala Pro Lys Gly 
120 125 130 

cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 

tgc etc ate gca gtc gac cag gac cca ace gga ace gca cag get ctg 
Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly Thr Ala Gin Ala Leu 
150 155 160 165 

acc ctg tec tac gca gca gca ate ggt ggc gca cgc gca ggc gtt ate 
Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala Arg Ala Gly Val He 
170 175 180 

cca acc acc ttc gaa get gag acc gtc acc gac etc ttc ggc gag cag 
Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp Leu Phe Gly Glu Gin 
185 190 195 

get gtt etc tgc ggt ggc acc gag gaa ctg gtc aag gtt ggc ttc gag 739 
Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val Lys Val Gly Phe Glu 
200 205 210 



gtt etc acc gaa get ggc tac gag cca gag atg gca tac ttc gag gtt 
Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met Ala Tyr Phe Glu Val 
215 220 225 

ctt cac gag etc aag etc ate gtt gac etc atg ttc gaa ggt ggc ate 
Leu His Glu Leu Lys Leu lie Val Asp Leu Met Phe Glu Gly Gly He 
230 235 240 245 

age aac atg aac tac tct gtt tct gac acc get gag ttc ggt ggc tac 
Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly Tyr 
250 255 260 

etc tec ggc cca cgc gtc ate gat gca gac acc aag tec cgc atg aag 
Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr Lys Ser Arg Met Lys 
265 270 275 

gac ate ctg acc gat ate cag gac ggc acc ttc acc aag cgc etc ate 
Asp He Leu Thr Asp He Gin Asp Gly Thr Phe Thr Lys Arg Leu He 
280 285 290 

gca aac gtt gag aac ggc aac acc gag ctt gag ggc ctt cgt get tec 
Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu Gly Leu Arg Ala Ser 
295 300 305 



547 



595 



643 



691 



787 



835 



883 



931 



979 



1027 



tac aac aac cac cca ate gag gag acc ggc get aag etc cgc gac etc 1075 
Tyr Asn Asn His Pro He Glu Glu Thr Gly Ala Lys Leu Arg Asp Leu 
310 315 320 325 

atg age tgg gtc aag gtt gac get cgc gca gaa acc get taagtttcac 1124 
Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu Thr Ala 
330 335 

ccctttgacg get 1137 



<210> 622 
<211> 338 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 622 

Met Ala He Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu He 
15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 
20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val He Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 HO 

lie His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu He Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 
165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 
180 185 190 

Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 
195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
210 215 220 

Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu He Val Asp Leu Met 
225 230 235 240 

Phe Glu Gly Gly He Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 
245' 250 255 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr 
260 265 270 

Lys Ser Arg Met Lys Asp He Leu Thr Asp He Gin Asp Gly Thr Phe 
275 280 285 

Thr Lys Arg Leu He Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 
290 295 300 



Gly Leu Arg Ala Ser Tyr Asn Asn His Pro He Glu Glu Thr Gly Ala 
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305 



310 315 320 



Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 
325 330 335 



Thr Ala 



<210> 623 
<211> 556 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (556) 

<223> FRXA01145 



<400> 623 

taatgtagtt gtctgcccaa gcgagttaaa ctcccacgat ttacagtggg gggcagacat 6 0 

cttttcacca aaatttttac gaaaggcgag attttctccc atg get att gaa ctg 11 

Met Ala lie Glu Leu 
1 5 



ctt tat gat get gac get gac etc tec ttg ate cag ggc cgt aag gtt 
Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie Gin Gly Arg Lys Val 
10 15 20 



163 



gee ate gtt ggc tac ggc tec cag ggc cac gca cac tec cag aac etc 211 
Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala His Ser Gin Asn Leu 
25 30 35 



cgc gat tct ggc gtt gag gtt gtc att ggt ctg cgc gag ggc tec aag 
Arg Asp Ser Gly Val Glu Val Val lie Gly Leu Arg Glu Gly Ser Lys 
40 45 50 



259 



tec gca gag aag gca aag gaa gca ggc ttc gag gtc aag acc acc get 
Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu Val Lys Thr Thr Ala 
55 60 65 



307 



gag get gca get tgg get gac gtc 
Glu Ala Ala Ala Trp Ala Asp Val 
70 75 

tec cag gca gaa ate ttc acc aac 
Ser Gin Ala Glu lie Phe Thr Asn 
90 



ate atg etc ctg get cca gac acc 355 
lie Met Leu Leu Ala Pro Asp Thr 
80 85 

gac ate gag cca aac ctg aac gca 403 
Asp lie Glu Pro Asn Leu Asn Ala 
95 100 



ggc gac gca ctg ctg ttc ggc cac ggc ctg aac att cac ttc gac ctg 
Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn lie His Phe Asp Leu 
105 HO 115 



451 



ate aag cca get gac gac ate ate gtt ggc atg gtt gcg cca aag ggc 
lie Lys Pro Ala Asp Asp He He Val Gly Met Val Ala Pro Lys Gly 
120 125 130 



499 



cca ggc cac ttg gtt cgc cgt cag ttc gtt gat ggc aag ggt gtt cct 
Pro Gly His Leu Val Arg Arg Gin Phe Val Asp Gly Lys Gly Val Pro 
135 140 145 



547 
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tgc etc ate 
Cys Leu lie 
150 



<210> 624 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 624 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 
15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 
20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 
35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 
50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp lie Glu 
85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 
100 105 110 

lie His Phe Asp Leu lie Lys Pro Ala Asp Asp lie lie Val Gly Met 
115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 
130 135 140 

Gly Lys Gly Val Pro Cys Leu lie 
145 150 



<210> 625 
<211> 1389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXA02239 

<400> 625 

etatgeacag eggaggtega gggagagcgt ggggtggcgt cgaaaagcat cttgtagagt 60 

gtgtgggaac ccagccagcc tcttactttg aaggattgtt gtg ccc atg act cat 11 

Val Pro Met Thr His 
1 5 

gtt tea age ccc tec gca ccc cgc aac gtg gtt gtt ggt gtt gec ggc 16 
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211 



259 



307 



Val Ser Ser Pro Ser Ala Pro Arg Asn Val Val Val Gly Val Ala Gly 
10 15 20 

gga ate gca gcg tac aag gcg tgt cac ate gtg cgc gcg ttt aaa gaa 
Gly He Ala Ala Tyr Lys Ala Cys His He Val Arg Ala Phe Lys Glu 
25 30 35 

gcg ggc gat aat gtg egg gtg gtt cct acg gaa tec gcg ttg aag ttt 
Ala Gly Asp Asn Val Arg Val Val Pro Thr Glu Ser Ala Leu Lys Phe 
40 45 50 

gtg ggg aag gcg acg ttt gaa gcg ttg tct ggc aat ccg gtg tct aca 
Val Gly Lys Ala Thr Phe Glu Ala Leu Ser Gly Asn Pro Val Ser Thr 
55 60 65 

acg gtg ttt gat gcg gtg gat teg gtg cag cat gtg aaa gtt ggc cag 3 55 
Thr Val Phe Asp Ala Val Asp Ser Val Gin His Val Lys Val Gly Gin 
70 75 80 85 

gaa get gat ttg ate gtg att gcg ccg gcg aca gee gat ttg atg gcg 403 
Glu Ala Asp Leu lie Val lie Ala Pro Ala Thr Ala Asp Leu Met Ala 
90 95 100 

cgt gtg gtg gca ggt etc ggt gac gat ctg ttg gcg gcg acg ctg ctg 451 
Arg Val Val Ala Gly Leu Gly Asp Asp Leu Leu Ala Ala Thr Leu Leu 
105 HO H5 

gtg gca acg tgc ccc gtg gtt att gcg ccg gec atg cat acg gag atg 499 
Val Ala Thr Cys Pro Val Val He Ala Pro Ala Met His Thr Glu Met 
120 125 130 

tgg ttt aat ccg get acc gta gec aat gtg gca acg ctg agg cag egg 
Trp Phe Asn Pro Ala Thr Val Ala Asn Val Ala Thr Leu Arg Gin Arg 
135 140 145 

ggg att acc gtg att gag cct gcg cat ggt cga etc acc ggt aaa gat 59 5 
Gly lie Thr Val He Glu Pro Ala His Gly Arg Leu Thr Gly Lys Asp 
150 155 160 165 

aca ggc cct ggc egg ctg ccg gat cca gag cag att gtt gat tta gee 643 
Thr Gly Pro Gly Arg Leu Pro Asp Pro Glu Gin He Val Asp Leu Ala 
170 175 180 

aat gcg gtg cac gee ggg gcg agg ttg cct cag gat ttg gcg ggc aag 
Asn Ala Val His Ala Gly Ala Arg Leu Pro Gin Asp Leu Ala Gly Lys 
185 190 195 

aaa gtg ctg ate act get ggt ggc acg cat gag cat att gat cct gtg 
Lys Val Leu He Thr Ala Gly Gly Thr His Glu His He Asp Pro Val 
200 205 210 

cgc ttt att ggc aat agt tec teg ggc cgt caa ggt ttt gcg ttg ggt 
Arg Phe He Gly Asn Ser Ser Ser Gly Arg Gin Gly Phe Ala Leu Gly 
215 220 225 

gaa ate gca gca cag cga ggt get cat gtc age ate gtg gcg gga aat 83 5 
Glu He Ala Ala Gin Arg Gly Ala His Val Ser He Val Ala Gly Asn 
230 235 240 245 



547 



691 



739 



787 



get gcg gag ctg ccc act ccg gca ggc gca gag ate gtg ccg gtg gtg 
Ala Ala Glu Leu Pro Thr Pro Ala Gly Ala Glu He Val Pro Val Val 



883 



BGI-121CP 
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931 



979 



1027 



1075 



1123 



250 255 260 

tec aca caa gac atg ttt gat gca gtc cag gaa cga get ggc caa tct 
Ser Thr Gin Asp Met Phe Asp Ala Val Gin Glu Arg Ala Gly Gin Ser 
265 270 275 

gat ttc ate gtc atg gcg gca gcg gta get gat ttc acg ccc gca teg 
Asp Phe lie Val Met Ala Ala Ala Val Ala Asp Phe Thr Pro Ala Ser 
280 285 290 

cag gcg aca teg aag ttg aag aag ggc tea gat tct gat gaa gac gca 
Gin Ala Thr Ser Lys Leu Lys Lys Gly Ser Asp Ser Asp Glu Asp Ala 
295 300 305 

ttg age acc ate teg ttg gtg gaa aac ccg gat att ttg get ace acg 
Leu Ser Thr lie Ser Leu Val Glu Asn Pro Asp lie Leu Ala Thr Thr 
310 315 320 325 

gtg aag cgt cgt gaa gca gga gag ctg gac agt aat cct gtc ate gtg 
Val Lys Arg Arg Glu Ala Gly Glu Leu Asp Ser Asn Pro Val lie Val 
330 335 340 

ggt ttt get gcg gaa act gga gac gag cac acc acc gee ttg gag tat 1171 
Gly Phe Ala Ala Glu Thr Gly Asp Glu His Thr Thr Ala Leu Glu Tyr 
345 350 355 

gcg cgc aag aaa ctg cag aag aag ggc tge gac etc etc atg tgt aat 1219 
Ala Arg Lys Lys Leu Gin Lys Lys Gly Cys Asp Leu Leu Met Cys Asn 
360 365 370 

gag gtg ggc atg ggc aaa gtg ttt ggg caa aag cac aat gag ggc tgg 12 67 
Glu Val Gly Met Gly Lys Val Phe Gly Gin Lys His Asn Glu Gly Trp 
375 380 385 

att ttg gat get cac ggt ggg gta gtc gat gtg gag cac ggc age aaa 1315 
lie Leu Asp Ala His Gly Gly Val Val Asp Val Glu His Gly Ser Lys 
390 395 400 405 

ate gag gtt get gcg caa att tgg gac gcg gca ctg gcg tat cgc gaa 13 63 
lie Glu Val Ala Ala Gin lie Trp Asp Ala Ala Leu Ala Tyr Arg Glu 
410 415 420 

gtc tagaaaaatc cagctagacc act 13 89 

Val 



<210> 626 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 626 

Val Pro Met Thr His Val Ser Ser Pro Ser Ala Pro Arg Asn Val Val 
15 10 15 

Val Gly Val Ala Gly Gly lie Ala Ala Tyr Lys Ala Cys His lie Val 
20 25 30 

Arg Ala Phe Lys Glu Ala Gly Asp Asn Val Arg Val Val Pro Thr Glu 
35 40 45 



BGI-121CP 
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Ser Ala Leu Lys 
50 

Asn Pro Val Ser 
65 

Val Lys Val Gly 



Ala Asp Leu Met 
100 

Ala Ala Thr Leu 
115 

Met His Thr Glu 
130 

Thr Leu Arg Gin 
145 

Leu Thr Gly Lys 



lie Val Asp Leu 
180 

Asp Leu Ala Gly 
195 

His lie Asp Pro 
210 

Gly Phe Ala Leu 
225 

lie Val Ala Gly 



lie Val Pro Val 
260 

Arg Ala Gly Gin 
275 

Phe Thr Pro Ala 
290 

Ser Asp Glu Asp 
305 

lie Leu Ala Thr 



Asn Pro Val lie 
340 

Thr Ala Leu Glu 
355 



Phe Val Gly Lys 
55 

Thr Thr Val Phe 
70 

Gin Glu Ala Asp 
85 

Ala Arg Val Val 



Leu Val Ala Thr 
120 

Met Trp Phe Asn 
135 

Arg Gly lie Thr 
150 

Asp Thr Gly Pro 
165 

Ala Asn Ala Val 



Lys Lys Val Leu 
200 

Val Arg Phe lie 
215 

Gly Glu lie Ala 
230 

Asn Ala Ala Glu 
245 

Val Ser Thr Gin 



Ser Asp Phe lie 
280 

Ser Gin Ala Thr 
295 

Ala Leu Ser Thr 
310 

Thr Val Lys Arg 
325 

Val Gly Phe Ala 



Tyr Ala Arg Lys 
360 



Ala Thr Phe Glu 
60 

Asp Ala Val Asp 
75 

Leu lie Val lie 
90 

Ala Gly Leu Gly 
105 

Cys Pro Val Val 



Pro Ala Thr Val 
140 

Val lie Glu Pro 
155 

Gly Arg Leu Pro 
170 

His Ala Gly Ala 
185 

lie Thr Ala Gly 



Gly Asn Ser Ser 
220 

Ala Gin Arg Gly 
235 

Leu Pro Thr Pro 
250 

Asp Met Phe Asp 
265 

Val Met Ala Ala 



Ser Lys Leu Lys 
300 

lie Ser Leu Val 
315 

Arg Glu Ala Gly 
330 

Ala Glu Thr Gly 
345 

Lys Leu Gin Lys 



Ala Leu Ser Gly 



Ser Val Gin His 
80 

Ala Pro Ala Thr 
95 

Asp Asp Leu Leu 
110 

lie Ala Pro Ala 
125 

Ala Asn Val Ala 



Ala His Gly Arg 
160 

Asp Pro Glu Gin 
175 

Arg Leu Pro Gin 
190 

Gly Thr His Glu 
205 

Ser Gly Arg Gin 



Ala His Val Ser 
240 

Ala Gly Ala Glu 
255 

Ala Val Gin Glu 
270 

Ala Val Ala Asp 

285 

Lys Gly Ser Asp 



Glu Asn Pro Asp 
320 

Glu Leu Asp Ser 
335 

Asp Glu His Thr 
350 

Lys Gly Cys Asp 
365 
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Leu Leu Met Cys Asn Glu Val Gly Met Gly Lys Val Phe Gly Gin Lys 
370 375 380 

His Asn Glu Gly Trp lie Leu Asp Ala His Gly Gly Val Val Asp Val 
385 390 395 400 

Glu His Gly Ser Lys lie Glu Val Ala Ala Gin lie Trp Asp Ala Ala 
405 410 415 

Leu Ala Tyr Arg Glu Val 
420 



<210> 627 
<211> 1092 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1069) 
<223> RXA00581 

<400> 627 

gcatgagttt actcacgtgc ccacgtcttt tagccaccca ttgaagtgaa aaaataaccc 60 

cgatcacact agtggagtag ctaaggtgca caatggattc atg gca gag caa aac 115 

Met Ala Glu Gin Asn 
1 5 

get gca age aca act ggt gtg aaa cct tec cca cgc aca cca gat ttc 163 
Ala Ala Ser Thr Thr Gly Val Lys Pro Ser Pro Arg Thr Pro Asp Phe 
10 15 20 

age ccc tac ctt gat ttc gac cgc gca caa tgg cgc gag ctg aga aac 211 
Ser Pro Tyr Leu Asp Phe Asp Arg Ala Gin Trp Arg Glu Leu Arg Asn 
25 30 35 

tea atg cct cag gtg ctg ace caa aaa gaa gtc att gaa ctt cga ggc 25 9 
Ser Met Pro Gin Val Leu Thr Gin Lys Glu Val lie Glu Leu Arg Gly 
40 45 50 

ate gga gaa aac att gac etc get gaa gtg gca gaa gtc tac ctt ccg 
lie Gly Glu Asn lie Asp Leu Ala Glu Val Ala Glu Val Tyr Leu Pro 
55 60 65 

ctg tec cgt ctg att cac etc cag gta gcg gee cga cag caa ctt act 
Leu Ser Arg Leu He His Leu Gin Val Ala Ala Arg Gin Gin Leu Thr 
70 75 80 85 

gca gec ace gaa acc ttc etc gga act tec ccc tct ate tct gtg ccg 
Ala Ala Thr Glu Thr Phe Leu Gly Thr Ser Pro Ser He Ser Val Pro 
90 95 100 

ttt gtc att ggt gtc gcg gga tec gtc gee gtc ggt aaa tea acc acc 451 
Phe Val He Gly Val Ala Gly Ser Val Ala Val Gly Lys Ser Thr Thr 
105 HO 115 



307 



355 



403 



gee cga etc etc caa gtt ctg ctt cag cgc tgg aat tec cac ccc cgc 
Ala Arg Leu Leu Gin Val Leu Leu Gin Arg Trp Asn Ser His Pro Arg 
120 125 130 



499 
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gtg gac etc gtc acc acc gac gga ttc etc tat ccc ggc gcg gaa eta 
Val Asp Leu Val Thr Thr Asp Gly Phe Leu Tyr Pro Gly Ala Glu Leu 
135 140 145 

ate cgc cgc gga tta atg tec cga aaa gga ttc ccc gaa age tac gac 
lie Arg Arg Gly Leu Met Ser Arg Lys Gly Phe Pro Glu Ser Tyr Asp 
150 155 160 165 

caa cgt gca etc etc cgc ttt gtc acc gac gta aaa tec gga aaa etc 
Gin Arg Ala Leu Leu Arg Phe Val Thr Asp Val Lys Ser Gly Lys Leu 
170 175 180 

gaa gtc aac gca cct gtc tac tec cac acc gcg tac gac cga gtt cca 
Glu Val Asn Ala Pro Val Tyr Ser His Thr Ala Tyr Asp Arg Val Pro 
185 190 195 

ggc gaa ttc acc aca gtc cgc caa ccc gac att ttg ate gtc gaa ggc 
Gly Glu Phe Thr Thr Val Arg Gin Pro Asp lie Leu lie Val Glu Gly 
200 205 210 

tta aac gtc etc caa act ggc cca aca ttg atg gtc agt gac ctt ttc 
Leu Asn Val Leu Gin Thr Gly Pro Thr Leu Met Val Ser Asp Leu Phe 
215 220 225 

gac ttc age gtc tac gta gat gee cgc acc gaa gat ate gaa aaa tgg 
Asp Phe Ser Val Tyr Val Asp Ala Arg Thr Glu Asp He Glu Lys Trp 
230 235 240 245 

tac ate gac cgc ttc etc aaa etc cgc gac act gca ttc cgt cgc ccc 
Tyr He Asp Arg Phe Leu Lys Leu Arg Asp Thr Ala Phe Arg Arg Pro 
250 255 260 



ggt age gat cac ttg gtg gaa egg gtg agg atg cgc aag ate 
Gly Ser Asp His Leu Val Glu Arg Val Arg Met Arg Lys lie 
310 315 320 



547 



595 



643 



691 



739 



787 



835 



883 



ggt gee cac ttc tec cat tac gec gac atg get gat cca gag tec ate 931 
Gly Ala His Phe Ser His Tyr Ala Asp Met Ala Asp Pro Glu Ser He 
265 270 275 

gee gtc get cga gaa ctg tgg caa teg ate aac ctg ccc aac ttg gtg 97 9 
Ala Val Ala Arg Glu Leu Trp Gin Ser He Asn Leu Pro Asn Leu Val 
280 285 290 

gag aat att ctt ccc acc cga gtt cgc gcg teg ttg gta ctg aaa aaa 1027 
Glu Asn He Leu Pro Thr Arg Val Arg Ala Ser Leu Val Leu Lys Lys 
295 300 305 



1069 



taggggttct tgctggtttt gag 1092 



<210> 628 
<211> 323 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 628 

Met Ala Glu Gin Asn Ala Ala Ser Thr Thr Gly Val Lys Pro Ser Pro 
15 10 15 
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Arg Thr Pro Asp Phe Ser Pro Tyr Leu Asp Phe Asp Arg Ala Gin Trp 
20 25 30 

Arg Glu Leu Arg Asn Ser Met Pro Gin Val Leu Thr Gin Lys Glu Val 
35 40 45 

lie Glu Leu Arg Gly lie Gly Glu Asn lie Asp Leu Ala Glu Val Ala 
50 55 60 

Glu Val Tyr Leu Pro Leu Ser Arg Leu lie His Leu Gin Val Ala Ala 
65 70 75 80 

Arg Gin Gin Leu Thr Ala Ala Thr Glu Thr Phe Leu Gly Thr Ser Pro 
85 90 95 

Ser lie Ser Val Pro Phe Val lie Gly Val Ala Gly Ser Val Ala Val 
100 105 HO 

Gly Lys Ser Thr Thr Ala Arg Leu Leu Gin Val Leu Leu Gin Arg Trp 
115 120 125 

Asn Ser His Pro Arg Val Asp Leu Val Thr Thr Asp Gly Phe Leu Tyr 
130 135 140 

Pro Gly Ala Glu Leu lie Arg Arg Gly Leu Met Ser Arg Lys Gly Phe 
145 150 155 160 

Pro Glu Ser Tyr Asp Gin Arg Ala Leu Leu Arg Phe Val Thr Asp Val 
165 170 175 

Lys Ser Gly Lys Leu Glu Val Asn Ala Pro Val Tyr Ser His Thr Ala 
180 185 190 

Tyr Asp Arg Val Pro Gly Glu Phe Thr Thr Val Arg Gin Pro Asp lie 
195 200 205 

Leu lie Val Glu Gly Leu Asn Val Leu Gin Thr Gly Pro Thr Leu Met 
210 215 220 

Val Ser Asp Leu Phe Asp Phe Ser Val Tyr Val Asp Ala Arg Thr Glu 
225 230 235 240 

Asp lie Glu Lys Trp Tyr lie Asp Arg Phe Leu Lys Leu Arg Asp Thr 
245 250 255 

Ala Phe Arg Arg Pro Gly Ala His Phe Ser His Tyr Ala Asp Met Ala 
260 265 270 

Asp Pro Glu Ser lie Ala Val Ala Arg Glu Leu Trp Gin Ser lie Asn 
275 280 285 

Leu Pro Asn Leu Val Glu Asn lie Leu Pro Thr Arg Val Arg Ala Ser 
290 295 300 

Leu Val Leu Lys Lys Gly Ser Asp His Leu Val Glu Arg Val Arg Met 
305 310 315 320 



Arg Lys lie 
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<210> 629 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXS00838 



<400> 629 

tcgtctaata gtgctgccaa tccaccggcc attgatgact cctttgtaga gaaggggtag 60 

tgcttacaaa tcttatctgt gctcaggcaa gatagcaggt atg aaa att gcg ate 11 

Met Lys lie Ala lie 
1 5 



tct ggt gaa ctt tct agg caa ttc gca age act ctt gaa cag gec ggt 
Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr Leu Glu Gin Ala Gly 
150 155 160 165 

att gac gga gtt ctg cat ccc gat att ttg gtg gat gtg tgg gag aaa 
lie Asp Gly Val Leu His Pro Asp lie Leu Val Asp Val Trp Glu Lys 
170 175 180 



307 



gtt ggc get ggt gca gtt ggt gga tat ttc gga gcg ttg tta caa gaa 163 
Val Gly Ala Gly Ala Val Gly Gly Tyr Phe Gly Ala Leu Leu Gin Glu 
10 15 20 

tct ggt gca gat ate acg atg gtt gca cgt gga cga aca tta gaa gee 211 
Ser Gly Ala Asp lie Thr Met Val Ala Arg Gly Arg Thr Leu Glu Ala 
25 30 35 

ttg aag tct aaa gga etc cac ate aac gat gca aga ggc gaa cgc tac 259 
Leu Lys Ser Lys Gly Leu His lie Asn Asp Ala Arg Gly Glu Arg Tyr 
40 45 50 

gta cca att cct gca gtt gcg age gtg caa gaa eta aaa gat gca gat 
Val Pro lie Pro Ala Val Ala Ser Val Gin Glu Leu Lys Asp Ala Asp 
55 60 65 

gta gtg atg att get act aaa gca tta teg egg tct tta gat etc get 355 
Val Val Met lie Ala Thr Lys Ala Leu Ser Arg Ser Leu Asp Leu Ala 
70 75 80 85 

gaa ctt ttg ggt ggg ata cct gcg aat teg gtg gtc gcg att act cag 403 
Glu Leu Leu Gly Gly He Pro Ala Asn Ser Val Val Ala He Thr Gin 
90 95 100 

aat teg att gaa tct get gat eta gca gcg aag agt ate ggt get gat 
Asn Ser He Glu Ser Ala Asp Leu Ala Ala Lys Ser He Gly Ala Asp 
105 HO 115 

cgt gtg tgg cct ggt gtg gtt cgt ggg ttc ttt gtt cat gag ggg cca 
Arg Val Trp Pro Gly Val Val Arg Gly Phe Phe Val His Glu Gly Pro 
120 125 130 

gec tea gtg tea tac aag gga ggc cca ctg tec tac acg ttt ggt gat 547 
Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser Tyr Thr Phe Gly Asp 
135 140 145 



451 



499 



595 



643 



BGM21CP 
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gcc atg ttc gta gag gtt ttc ggc ggg ttg ggg get ttc gtc gaa aag 691 
Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly Ala Phe Val Glu Lys 
185 190 195 

caa tta ggt acc ttg cgt acg cat ttt agg get tec ctg gaa gec ttg 73 9 
Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala Ser Leu Glu Ala Leu 
200 205 210 

atg gaa gag gtg get gag gtg get cgc gcg gca ggt gtt gcg ttg ccg 7 87 
Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala Gly Val Ala Leu Pro 
215 220 225 



age gat gcg gtg gag cgc acc atg aat ttt gcg gat egg atg cct gag 
Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala Asp Arg Met Pro Glu 

235 240 245 



230 



ggt gtg aaa act ccg ctt cat gac ctt att tat get ggt ctt aag ctg 
Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr Ala Gly Leu Lys Leu 
280 285 290 

aaa gaa gag gaa aat tea ctt tagggataga atcaagatcc atg 
Lys Glu Glu Glu Asn Ser Leu 
295 300 



835 



aat teg acg agt teg atg cag cgt gat ttg gee gcg gga gtg get agt 8 83 
Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala Ala Gly Val Ala Ser 
250 255 260 

gag ctt gag get cag aca ggt gca att gtg egg gca gcg cac aaa gtg 931 
Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg Ala Ala His Lys Val 
265 270 275 



979 



1023 



<210> 630 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 630 
Met Lys lie Ala 
1 

Ala Leu Leu Gin 
20 

Arg Thr Leu Glu 
35 

Arg Gly Glu Arg 
50 

Leu Lys Asp Ala 
65 

Ser Leu Asp Leu 



Val Ala lie Thr 
100 

Ser lie Gly Ala 



lie Val Gly Ala 
5 

Glu Ser Gly Ala 



Ala Leu Lys Ser 
40 

Tyr Val Pro lie 
55 

Asp Val Val Met 
70 

Ala Glu Leu Leu 
85 

Gin Asn Ser lie 



Asp Arg Val Trp 



Gly Ala Val Gly 
10 

Asp lie Thr Met 

25 

Lys Gly Leu His 



Pro Ala Val Ala 
60 

lie Ala Thr Lys 
75 

Gly Gly lie Pro 
90 

Glu Ser Ala Asp 
105 

Pro Gly Val Val 



Gly Tyr Phe Gly 
15 

Val Ala Arg Gly 
30 

lie Asn Asp Ala 
45 

Ser Val Gin Glu 



Ala Leu Ser Arg 
80 

Ala Asn Ser Val 
95 

Leu Ala Ala Lys 
110 

Arg Gly Phe Phe 
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115 120 125 

Val His Glu Gly Pro Ala Ser Val Ser Tyr Lys Gly Gly Pro Leu Ser 
130 135 140 

Tyr Thr Phe Gly Asp Ser Gly Glu Leu Ser Arg Gin Phe Ala Ser Thr 
145 150 155 160 

Leu Glu Gin Ala Gly lie Asp Gly Val Leu His Pro Asp lie Leu Val 
165 170 175 

Asp Val Trp Glu Lys Ala Met Phe Val Glu Val Phe Gly Gly Leu Gly 
180 185 190 

Ala Phe Val Glu Lys Gin Leu Gly Thr Leu Arg Thr His Phe Arg Ala 
195 200 205 

Ser Leu Glu Ala Leu Met Glu Glu Val Ala Glu Val Ala Arg Ala Ala 
210 215 220 

Gly Val Ala Leu Pro Ser Asp Ala Val Glu Arg Thr Met Asn Phe Ala 
225 230 235 240 

Asp Arg Met Pro Glu Asn Ser Thr Ser Ser Met Gin Arg Asp Leu Ala 
245 250 255 

Ala Gly Val Ala Ser Glu Leu Glu Ala Gin Thr Gly Ala lie Val Arg 
260 265 270 

Ala Ala His Lys Val Gly Val Lys Thr Pro Leu His Asp Leu lie Tyr 
275 280 285 

Ala Gly Leu Lys Leu Lys Glu Glu Glu Asn Ser Leu 
290 295 300 



<210> 631 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . {385} 

<223> RXC02238 

<400> 631 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 11 

Val Thr Asn Val Ser 
1 5 

aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 16 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 



acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 
Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 



211 
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gcc etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 259 
Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 



tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 



307 



act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 

408 



<210> 632 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 632 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 
20 25 30 



Val Thr Ser Lys Tyr Ala Leu Val 
35 40 

Gin He Asn Ser Phe Tyr His Gin 
50 55 

He Gly Pro Leu Val Thr Pro Gin 
65 70 

Ala Leu Arg Glu He Asn Ala Gly 
85 



He Phe Ala Ala Lys Arg Ala Arg 
45 

Ala Asp Glu Gly Val Phe Glu Phe 
60 

Pro Gly Glu Lys Pro Leu Ser He 
75 80 

Leu Leu Asp His Glu Glu Gly 
90 95 



<210> 633 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (583) 

<223> RXN03058 



<400> 633 

acgagcttcc gctctgcaca ageegctaga agccccgcat agecctaatg tagagctcat 6 0 

geccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 11 

Val Ser Lys Leu Lys 
1 5 
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atc tac ccc ttc cct acc aaa gaa ccc tea gag agt etc cac gaa ata 
lie Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu Ser Leu His Glu lie 
120 125 130 

cga caa etc acc aag cag etc etc cct cac cgc cgt att cgc cgt gga 
Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg Arg lie Arg Arg Gly 
135 140 145 

ate cac ttc cga tac etc etc gag tgg aca aag cct taaacagccc 
lie His Phe Arg Tyr Leu Leu Glu Trp Thr Lys Pro 
150 155 160 

tataaaccaa aaa 



ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gec 163 
Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 
10 15 20 

gac ctg gee ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 211 
Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 
25 30 35 

att aat aca acc ttt gaa gaa ttc cag ccg acc caa age tac gat gee 259 
lie Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 
40 45 50 

ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 3 07 
lie Thr Phe lie Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 
55 60 65 

aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 355 
Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly Lys Leu Leu lie Val 
70 75 80 85 

ggc etc gec aaa aac aaa acc gec tec gac tgg ate ate tec gga eta 403 
Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp He He Ser Gly Leu 
90 95 100 

caa get ttt etc tec cga cca ate age etc ate aat agg gaa caa caa 451 
Gin Ala Phe Leu Ser Arg Pro He Ser Leu He Asn Arg Glu Gin Gin 
105 HO H5 



499 



547 



593 



606 



<210> 634 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 634 

Val Ser Lys Leu Lys Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly 
15 10 15 

Asp His Ser Phe Ala Asp Leu Ala Gly Arg Gin Val Ala His Val Asp 
20 25 30 

Val Val Asp Pro Leu He Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr 
35 40 45 



Gin Ser Tyr Asp Ala He Thr Phe He Ala Ser Leu His His Met Asn 
50 55 60 
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Ala Glu Glu Gly Leu Asn Lys Ala 
65 70 

Lys Leu Leu lie Val Gly Leu Ala 
85 

lie lie Ser Gly Leu Gin Ala Phe 
100 

Asn Arg Glu Gin Gin lie Tyr Pro 
115 120 

Ser Leu His Glu lie Arg Gin Leu 
130 135 

Arg lie Arg Arg Gly lie His Phe 
145 150 

Pro 



Val Arg lie Leu Asn Pro Gly Gly 
75 80 

Lys Asn Lys Thr Ala Ser Asp Trp 
90 95 

Leu Ser Arg Pro lie Ser Leu lie 
105 HO 

Phe Pro Thr Lys Glu Pro Ser Glu 
125 

Thr Lys Gin Leu Leu Pro His Arg 
140 

Arg Tyr Leu Leu Glu Trp Thr Lys 
155 160 



<210> 635 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (583) 

<223> FRXA02903 



<400> 635 

acgagcttcc gctctgcaca agccgctaga agccccgcat agccctaatg tagagctcat 60 



gcccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 

Val Ser Lys Leu Lys 
1 5 



115 



ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gec 

Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 

10 15 20 

gac ctg gec ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 

Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 
25 30 35 



163 



211 



att aat aca acc ttt gaa gaa ttc cag ccg acc caa age tac gat gec 
lie Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 
40 45 50 



259 



ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 
lie Thr Phe lie Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 
55 60 65 



307 



aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 
Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly Lys Leu Leu lie Val 
70 75 80 85 



355 



ggc etc gee aaa aac aaa acc gec tec gac tgg ate ate tec gga eta 
Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp lie lie Ser Gly Leu 



403 
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90 

caa get ttt etc tec cga 
Gin Ala Phe Leu Ser Arg 
105 

ate tac ccc ttc cct ace 
lie Tyr Pro Phe Pro Tlir 
120 

cga caa etc ace aag cag 
Arg Gin Leu Thr Lys Gin 
135 

ate cac ttc cga tac etc 
lie His Phe Arg Tyr Leu 
150 155 

tataaaccaa aaa 



95 

cca ate age etc ate aat 
Pro lie Ser Leu lie Asn 
110 

aaa gaa ccc tea gag agt 
Lys Glu Pro Ser Glu Ser 
125 

etc etc cct cac cgc cgt 
Leu Leu Pro His Arg Arg 
140 145 

etc gag tgg aca aag cct 
Leu Glu Trp Thr Lys Pro 
160 



100 

agg gaa caa caa 451 
Arg Glu Gin Gin 
115 

etc cac gaa ata 499 

Leu His Glu lie 

130 

att cgc cgt gga 547 
lie Arg Arg Gly 



taaacagccc 593 



606 



<210> 636 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 636 

Val Ser Lys Leu 

1 

Asp His Ser Phe 
20 

Val Val Asp Pro 
35 

Gin Ser Tyr Asp 
50 

Ala Glu Glu Gly 
65 

Lys Leu Leu lie 



lie lie Ser Gly 
100 

Asn Arg Glu Gin 
115 

Ser Leu His Glu 
130 

Arg lie Arg Arg 
145 



Lys Gly Ser Arg 
5 

Ala Asp Leu Ala 



Leu lie Asn Thr 
40 

Ala lie Thr Phe 
55 

Leu Asn Lys Ala 
70 

Val Gly Leu Ala 
85 

Leu Gin Ala Phe 



Gin lie Tyr Pro 
120 

lie Arg Gin Leu 
135 

Gly lie His Phe 
150 



Ser Leu Leu Asp 
10 

Gly Arg Gin Val 
25 

Thr Phe Glu Glu 



He Ala Ser Leu 
60 

Val Arg He Leu 
75 

Lys Asn Lys Thr 
90 

Leu Ser Arg Pro 
105 

Phe Pro Thr Lys 



Thr Lys Gin Leu 
140 

Arg Tyr Leu Leu 
155 



Val Gly Ser Gly 
15 

Ala His Val Asp 
30 

Phe Gin Pro Thr 
45 

His His Met Asn 



Asn Pro Gly Gly 
80 

Ala Ser Asp Trp 
95 

He Ser Leu He 
110 

Glu Pro Ser Glu 
125 

Leu Pro His Arg 



Glu Trp Thr Lys 
160 



Pro 
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<210> 637 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXA00166 



<400> 637 

ggcgtttagc gatcttcaac atcgagcaac cagcgccagc gcttttaccc aaggcagcac 6 0 

gacttatcac gatgtccgac ctggatatcc ggctgaggcc gtg gag tta gcc cgt 11 

Val Glu Leu Ala Arg 
1 5 



ggg ttt ggc cga gtc ctg gat gtc ggt gca ggt acc gga aaa eta acc 163 
Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly Thr Gly Lys Leu Thr 
10 15 20 

agt gag eta aca get gat cag gtc eta gcc ctt gat cca age atg gac 211 
Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu Asp Pro Ser Met Asp 
25 30 35 



259 



307 



atg ttg egg gtg ttt cgc tec gcg ctt ccg gcg gtt ccc tgc tgg caa 
Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala Val Pro Cys Trp Gin 
40 45 50 

gcg aca gca gaa cac aca gga ata cgt gac aac gcg gtt gat ctg att 
Ala Thr Ala Glu His Thr Gly lie Arg Asp Asn Ala Val Asp Leu lie 
55 60 65 

acg tgc gca caa acg tgg cat tgg gtt gac gtg acg get gcc tea gcg 3 55 
Thr Cys Ala Gin Thr Trp His Trp Val Asp Val Thr Ala Ala Ser Ala 
70 75 80 85 

gaa ttt gat egg gtg att gca cct gag ggt gca gtc ctg etc gtg tgg 403 
Glu Phe Asp Arg Val lie Ala Pro Glu Gly Ala Val Leu Leu Val Trp 
90 95 100 

aat aac ctg gac acc tec ate gcg tgg gta cac cga etc agt cgc att 
Asn Asn Leu Asp Thr Ser lie Ala Trp Val His Arg Leu Ser Arg He 
105 HO 115 

atg cat gcc ggc gat gta etc aag ccg gga ttc acc cca gaa acc gca 
Met His Ala Gly Asp Val Leu Lys Pro Gly Phe Thr Pro Glu Thr Ala 
120 125 130 

get ccc tgg ata att gat cga gaa att cgc acc acg tgg aat cag cac 
Ala Pro Trp He He Asp Arg Glu lie Arg Thr Thr Trp Asn Gin His 
135 140 145 

etc acc cct gaa gaa ate ate cag etc get cac acg agg tec tac tgg 
Leu Thr Pro Glu Glu He He Gin Leu Ala His Thr Arg Ser Tyr Trp 
150 155 160 165 

tta aac gcg tea gag aaa ate aaa gag cgt gtt gat cag aac ctt cag 643 
Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val Asp Gin Asn Leu Gin 
170 175 180 



451 



499 



547 



595 
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tgg tat etc tac gag cat ttg ggt ttc agt ccc gac aat cca gtg gaa 
Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro Asp Asn Pro Val Glu 
185 190 195 

ctt ccc tat cgc tgt gat gca ttt tta ctt tea cgt tec ggt ace ctg 
Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser Arg Ser Gly Thr Leu 
200 205 210 

gca ggc aga tct tec aat ctt taggagcect cgccatgtac ctg 
Ala Gly Arg Ser Ser Asn Leu 
215 220 



691 



739 



783 



<210> 638 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 638 

Val Glu Leu Ala Arg Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly 
15 10 15 

Thr Gly Lys Leu Thr Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu 
20 25 30 

Asp Pro Ser Met Asp Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala 
35 40 45 

Val Pro Cys Trp Gin Ala Thr Ala Glu His Thr Gly lie Arg Asp Asn 
50 55 60 

Ala Val Asp Leu lie Thr Cys Ala Gin Thr Trp His Trp Val Asp Val 
65 70 75 80 

Thr Ala Ala Ser Ala Glu Phe Asp Arg Val He Ala Pro Glu Gly Ala 
85 90 95 

Val Leu Leu Val Trp Asn Asn Leu Asp Thr Ser He Ala Trp Val His 
100 105 HO 

Arg Leu Ser Arg He Met His Ala Gly Asp Val Leu Lys Pro Gly Phe 
115 120 125 

Thr Pro Glu Thr Ala Ala Pro Trp He lie Asp Arg Glu He Arg Thr 
130 135 140 

Thr Trp Asn Gin His Leu Thr Pro Glu Glu He He Gin Leu Ala His 
145 150 155 160 

Thr Arg Ser Tyr Trp Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val 
165 170 175 

Asp Gin Asn Leu Gin Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro 
180 185 190 

Asp Asn Pro Val Glu Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser 
195 200 205 



Arg Ser Gly Thr Leu Ala Gly Arg Ser Ser Asn Leu 
210 215 220 
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<210> 639 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA00633 



<400> 639 

aaagctgcgg taattaaaaa cacttagcgc caaaaattga acactgttca attaacctat 60 

tacactgcag atatacatcc aaaccaagtg acggaggaaa atg gaa aac ccc age 11 

Met Glu Asn Pro Ser 
1 5 



ttg cgc gag ctt gat cac cga aac ate tgg cac ccg tat gec gcg ccg 
Leu Arg Glu Leu Asp His Arg Asn lie Trp His Pro Tyr Ala Ala Pro 
10 15 20 



gca att cat gga cac gga cac ccc cga ctg aaa get gec gec caa aaa 
Ala lie His Gly His Gly His Pro Arg Leu Lys Ala Ala Ala Gin Lys 
55 60 65 



ccc gec att aag etc ace cac aaa etc etc aat etc act gga aat tec 
Pro Ala lie Lys Leu Thr His Lys Leu Leu Asn Leu Thr Gly Asn Ser 
90 95 100 



163 



ggc gtg cgc aat aga etc gtc ace aaa acc gat gga gtg ttt ttg acg 211 
Gly Val Arg Asn Arg Leu Val Thr Lys Thr Asp Gly Val Phe Leu Thr 
25 30 35 

ctg gaa gat ggc age acc gtg att gac gcg atg age tec tgg tgg teg 259 
Leu Glu Asp Gly Ser Thr Val He Asp Ala Met Ser Ser Trp Trp Ser 
40 45 50 



307 



caa ate gac acc atg agt cac gtc atg ttt ggc gga eta acc cac gag 355 
Gin He Asp Thr Met Ser His Val Met Phe Gly Gly Leu Thr His Glu 
70 75 80 85 



403 



ttt gac cac gtc ttt tat tec gat teg ggc teg gtc tea gtg gag gtc 451 
Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser Val Ser Val Glu Val 
105 HO H5 



gee ate aaa atg gca ctg cag gec tec aaa gga caa ggc cac ccg gaa 

Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly Gin Gly His Pro Glu 
120 125 130 

egg aca aaa etc etc acc tgg egg tec ggc tac cac gga gac aca ttc 

Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr His Gly Asp Thr Phe 
135 140 145 



499 



547 



acc gcg atg age gtg tgc gac cca 
Thr Ala Met Ser Val Cys Asp Pro 
150 155 

aaa ggc aca etc ccc gag cag att 
Lys Gly Thr Leu Pro Glu Gin lie 
170 



gaa aat ggc atg cat age etc tgg 595 
Glu Asn Gly Met His Ser Leu Trp 
160 165 

ttc gee ccc gec cca cca gtt egg 643 
Phe Ala Pro Ala Pro Pro Val Arg 
175 180 
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ggg tea teg ccg cag gcg att tec gag tac ctg cgc age atg gaa ttg 
Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu Arg Ser Met Glu Leu 
185 190 195 

ctt ate gac gag gcg gtc tec gca ate ate ate gaa ccg ate gtc caa 
Leu He Asp Glu Ala Val Ser Ala He He He Glu Pro He Val Gin 
200 205 210 

ggc get gga ggc atg cgc ttt cac gat gtc gca etc att gaa gga gtc 
Gly Ala Gly Gly Met Arg Phe His Asp Val Ala Leu He Glu Gly Val 
215 220 225 

gee aca ctg tgc aag aag cac gat cgt ttc ttg ate gtc gat gaa att 
Ala Thr Leu Cys Lys Lys His Asp Arg Phe Leu He Val Asp Glu He 
230 235 240 245 

gec act ggt ttc ggc cgc ace ggt gaa eta ttt gee acg tta age aat 
Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe Ala Thr Leu Ser Asn 
250 255 260 



691 



739 



787 



835 



883 



ggc eta caa cca gac ate atg tgt gtg ggc aag gee etc ace ggt gga 931 
Gly Leu Gin Pro Asp He Met Cys Val Gly Lys Ala Leu Thr Gly Gly 
265 270 275 

ttc atg tec ttc gee get act tta tgc acg gac aag gtg get caa tta 979 
Phe Met Ser Phe Ala Ala Thr Leu Cys Thr Asp Lys Val Ala Gin Leu 
280 285 290 

ate age acc cca aat ggc gga ggt gcg ctg atg cac ggc ccc act ttt 
He Ser Thr Pro Asn Gly Gly Gly Ala Leu Met His Gly Pro Thr Phe 
295 300 305 

atg get aat cct ctg gee tgt gcg gtt teg cat get tea tta gaa ate 
Met Ala Asn Pro Leu Ala Cys Ala Val Ser His Ala Ser Leu Glu He 
310 315 320 325 

att gag acc ggc atg tgg cag aaa cag gta aaa aga ate gaa gee gaa 1123 
He Glu Thr Gly Met Trp Gin Lys Gin Val Lys Arg He Glu Ala Glu 
330 335 340 

ctt ate gca ggc ctt tec cca ctt caa cac ctt cca ggg gtt gee gat 1171 
Leu He Ala Gly Leu Ser Pro Leu Gin His Leu Pro Gly Val Ala Asp 
345 350 355 



1027 



1075 



1267 



gtc egg gtt etc ggc gcg att ggt gtc ate gaa atg gaa caa aat gtc 1219 
Val Arg Val Leu Gly Ala He Gly Val He Glu Met Glu Gin Asn Val 
360 365 370 

aat gtc gaa gaa get act cag get gca tta gat cac ggt gtg tgg ate 
Asn Val Glu Glu Ala Thr Gin Ala Ala Leu Asp His Gly Val Trp He 
375 380 385 

cgc ccc ttt gga cgc ttg etc tat gtc atg cct cca tat ate acc acg 1315 
Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro Pro Tyr He Thr Thr 
390 395 400 405 

tea gag cag tgc gca cag ate tgc act gcg ctt cat get gca gtt aaa 13 63 
Ser Glu Gin Cys Ala Gin He Cys Thr Ala Leu His Ala Ala Val Lys 
410 415 420 
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ggg aaa taaaccatgc catttttatt tgt 13 92 

Gly Lys 



<210> 640 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 640 

Met Glu Asn Pro Ser Leu Arg Glu Leu Asp His Arg Asn lie Trp His 
15 10 15 

Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leu Val Thr Lys Thr Asp 
20 25 30 

Gly Val Phe Leu Thr Leu Glu Asp Gly Ser Thr Val lie Asp Ala Met 
35 40 45 

Ser Ser Trp Trp Ser Ala lie His Gly His Gly His Pro Arg Leu Lys 
50 55 60 

Ala Ala Ala Gin Lys Gin lie Asp Thr Met Ser His Val Met Phe Gly 
65 70 75 80 

Gly Leu Thr His Glu Pro Ala lie Lys Leu Thr His Lys Leu Leu Asn 
85 90 95 

Leu Thr Gly Asn Ser Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 
100 105 110 

Val Ser Val Glu Val Ala lie Lys Met Ala Leu Gin Ala Ser Lys Gly 
115 120 125 

Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 
130 135 140 

His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Gin lie Phe Ala Pro 
165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala lie Ser Glu Tyr Leu 
180 185 190 

Arg Ser Met Glu Leu Leu lie Asp Glu Ala Val Ser Ala lie lie lie 
195 200 205 

Glu Pro lie Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 
210 215 220 

Leu lie Glu Gly Val Ala Thr Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

lie Val Asp Glu lie Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 
245 250 255 



Ala Thr Leu Ser Asn Gly Leu Gin Pro Asp lie Met Cys Val Gly Lys 
260 265 270 
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Ala Leu Thr Gly 
275 

Lys Val Ala Gin 
290 

His Gly Pro Thr 

305 

Ala Ser Leu Glu 



Arg lie Glu Ala 
340 

Pro Gly Val Ala 
355 

Met Glu Gin Asn 
370 

His Gly Val Trp 
385 

Pro Tyr lie Thr 



His Ala Ala Val 
420 



Gly Phe Met Ser 
280 

Leu lie Ser Thr 
295 

Phe Met Ala Asn 
310 

He He Glu Thr 
325 

Glu Leu He Ala 



Asp Val Arg Val 
360 

Val Asn Val Glu 
375 

He Arg Pro Phe 
390 

Thr Ser Glu Gin 
405 

Lys Gly Lys 



Phe Ala Ala Thr 



Pro Asn Gly Gly 
300 

Pro Leu Ala Cys 
315 

Gly Met Trp Gin 
330 

Gly Leu Ser Pro 
345 

Leu Gly Ala He 



Glu Ala Thr Gin 

380 

Gly Arg Leu Leu 
395 

Cys Ala Gin He 
410 



Leu Cys Thr Asp 
285 

Gly Ala Leu Met 



Ala Val Ser His 
320 

Lys Gin Val Lys 
335 

Leu Gin His Leu 
350 

Gly Val He Glu 
365 

Ala Ala Leu Asp 



Tyr Val Met Pro 
400 

Cys Thr Ala Leu 
415 



<210> 641 
<211> 795 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXA00632 

<400> 641 

tggacgcttg ctctatgtca tgcctccata tatcaccacg tcagagcagt gcgcacagat 60 

ctgcactgcg cttcatgctg cagttaaagg gaaataaacc atg cca ttt tta ttt 115 

Met Pro Phe Leu Phe 

1 5 

gtc age ggt acc gga act ggg gtt ggg aaa acc ttc tec aca gec gtt 163 

Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr Phe Ser Thr Ala Val 

10 15 20 

ttg gtt cga tac tta gee gat caa gga cac gat gtt ctg ccc gta aag 211 
Leu Val Arg Tyr Leu Ala Asp Gin Gly His Asp Val Leu Pro Val Lys 
25 30 35 

eta gtc caa acc ggt gaa ctt cca ggc gag gga gac ate ttt aac att 259 
Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly Asp lie Phe Asn He 
40 45 50 
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gaa cgc ttg act gga att get gga gag gaa ttt get cgt ttc aaa gac 3 07 
Glu Arg Leu Thr Gly He Ala Gly Glu Glu Phe Ala Arg Phe Lys Asp 
55 60 65 

cct ctt gcg cca aat ctg gca gee cga cga gag ggg gtc gag cca ata 355 
Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glu Gly Val Glu Pro He 
70 75 80 85 

cag ttt gat cag att ate teg tgg ctt cgt ggt ttt gac gac cca gat 403 
Gin Phe Asp Gin He He Ser Trp Leu Arg Gly Phe Asp Asp Pro Asp 
90 95 100 

cgc ate att gtg gtg gag ggc get ggt ggc ctg ctg gtc aga tta ggg 451 
Arg He He Val Val Glu Gly Ala Gly Gly Leu Leu Val Arg Leu Gly 
105 HO H5 



gaa gat ttc ace ctg gca gat gtt gee tec get ttg aat gca ccc tta 
Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala Leu Asn Ala Pro Leu 
120 125 130 



ggc ggt teg ate cct caa aat cct gat eta get acg atg ctt aat etc 
Gly Gly Ser He Pro Gin Asn Pro Asp Leu Ala Thr Met Leu Asn Leu 
170 175 180 



499 



gtg att gtg aca age acc gga ttg gga age etc aac get get gaa tta 547 
Val He Val Thr Ser Thr Gly Leu Gly Ser Leu Asn Ala Ala Glu Leu 
135 140 145 

age gtt gag gca gca aac cgc cga gga etc aca gtg ttg gga gtc etc 595 
Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr Val Leu Gly Val Leu 
150 155 160 165 



643 



gaa gaa ttt gag aga gtc acc ggc gtg ccc ttt tgg gga get ttg ccg 691 
Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe Trp Gly Ala Leu Pro 
185 190 195 

gaa ggg ttg tea egg gtg gag ggg ttc gtc gaa aag caa tct ttt ccg 73 9 
Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu Lys Gin Ser Phe Pro 
200 205 210 

gee ctt gat gee ttt aag aaa ccg ccg gca agg tgatcgtgaa caccgtgcct 792 
Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
215 220 

teg 795 



<210> 642 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 642 

Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 
15 10 15 

Phe Ser Thr Ala Val Leu Val Arg Tyr Leu Ala Asp Gin Gly His Asp 
20 25 30 



Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 
35 40 45 
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Asp lie Phe Asn lie 
50 

Ala Arg Phe Lys Asp 
65 

Gly Val Glu Pro lie 
85 

Phe Asp Asp Pro Asp 
100 

Leu Val Arg Leu Gly 
115 

Leu Asn Ala Pro Leu 
130 

Asn Ala Ala Glu Leu 
145 

Val Leu Gly Val Leu 
165 

Thr Met Leu Asn Leu 
180 

Trp Gly Ala Leu Pro 
195 

Lys Gin Ser Phe Pro 
210 



Glu Arg Leu Thr Gly lie 
55 

Pro Leu Ala Pro Asn Leu 
70 75 

Gin Phe Asp Gin lie lie 
90 

Arg He He Val Val Glu 
105 

Glu Asp Phe Thr Leu Ala 
120 

Val He Val Thr Ser Thr 
135 

Ser Val Glu Ala Ala Asn 
150 155 

Gly Gly Ser He Pro Gin 
170 

Glu Glu Phe Glu Arg Val 
185 

Glu Gly Leu Ser Arg Val 
200 

Ala Leu Asp Ala Phe Lys 
215 



Ala Gly Glu Glu Phe 
60 

Ala Ala Arg Arg Glu 
80 

Ser Trp Leu Arg Gly 
95 

Gly Ala Gly Gly Leu 
110 

Asp Val Ala Ser Ala 
125 

Gly Leu Gly Ser Leu 
140 

Arg Arg Gly Leu Thr 
160 

Asn Pro Asp Leu Ala 
175 

Thr Gly Val Pro Phe 
190 

Glu Gly Phe Val Glu 
205 

Lys Pro Pro Ala Arg 
220 



<210> 643 
<211> 1125 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXA00295 

<400> 643 

gtttaaggca cgtgtcattt tgcatgcgcg tgcccaattc ttcttaagtg tgctcaattt 60 

ttaagcgcgc agttattgac aaccagcctc taggagatcc atg acc ate ccc ggc 115 

Met Thr He Pro Gly 

1 5 

acc ate ctt gac acc gec cgc acc caa gtt ctg gaa cag gga att ggc 163 

Thr He Leu Asp Thr Ala Arg Thr Gin Val Leu Glu Gin Gly He Gly 

10 15 20 

ctt aat cag cag cag ttg atg gag gtt etc acc ttg cct gaa gag caa 211 
Leu Asn Gin Gin Gin Leu Met Glu Val Leu Thr Leu Pro Glu Glu Gin 
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25 30 35 

ate cca gac ttg atg gaa tta gec cac cag gtt egg ttg aag tgg tgt 259 
lie Pro Asp Leu Met Glu Leu Ala His Gin Val Arg Leu Lys Trp Cys 
40 45 50 



ggg gaa gaa ate gag gtc gag ggc att att tec etc aaa act ggc ggt 
Gly Glu Glu lie Glu Val Glu Gly He He Ser Leu Lys Thr Gly Gly 
55 60 65 



70 

ccg gtg cgt teg gtg tgg ctg gat att ccg aat ctg gtt gaa gec get 
Pro Val Arg Ser Val Trp Leu Asp lie Pro Asn Leu Val Glu Ala Ala 
90 95 100 

aaa cag acc gca aaa act ggc get ace gaa ttc tgt ate gtc gec gca 
Lys Gin Thr Ala Lys Thr Gly Ala Thr Glu Phe Cys He Val Ala Ala 
105 HO H5 

gtc aag ggg cct gat gag agg etc atg acc cag ctg gag gaa gca gtc 
Val Lys Gly Pro Asp Glu Arg Leu Met Thr Gin Leu Glu Glu Ala Val 
120 125 130 



cgc 



tac aac cat aat ttg gaa act gcg cgt tec tat ttc cct gaa gtt 
Arg Tyr Asn His Asn Leu Glu Thr Ala Arg Ser Tyr Phe Pro Glu Val 
170 175 180 



307 



tgc cct gaa gat tgt cat ttc tgc tea cag tct ggg ttg ttt gaa teg 355 
Cys Pro Glu Asp Cys His Phe Cys Ser Gin Ser Gly Leu Phe Glu Ser 

75 80 85 



403 



451 



499 



etc gcg att cac tct gaa gtt gaa att gaa gtc gca gca teg ate gga 547 

Leu Ala He His Ser Glu Val Glu He Glu Val Ala Ala Ser He Gly 
135 140 145 

acg tta aat aag gaa cag gtg gat cgc etc get get gee ggc gtg cac 59 5 

Thr Leu Asn Lys Glu Gin Val Asp Arg Leu Ala Ala Ala Gly Val His 
150 155 160 165 



643 



691 



gtc acc act cat aca tgg gaa gag cgc cgc gaa act ttg cgc ctg gtg 
Val Thr Thr His Thr Trp Glu Glu Arg Arg Glu Thr Leu Arg Leu Val 
185 190 195 

gca gaa get gga atg gaa gtc tgt tec ggc gga ate tta gga atg ggc 73 9 
Ala Glu Ala Gly Met Glu Val Cys Ser Gly Gly He Leu Gly Met Gly 
200 205 210 

gaa act tta gag cag cgc gee gag ttt gee gtg cag ctg gcg gag ctt 787 
Glu Thr Leu Glu Gin Arg Ala Glu Phe Ala Val Gin Leu Ala Glu Leu 
215 220 225 

gat ccg cac gaa gtc ccc atg aac ttc ctt gat cct cgc ccg ggc acc 
Asp Pro His Glu Val Pro Met Asn Phe Leu Asp Pro Arg Pro Gly Thr 
230 235 240 245 

cca ttt gec gat agg gaa ttg atg gac age cgt gac get ctg cgc tct 
Pro Phe Ala Asp Arg Glu Leu Met Asp Ser Arg Asp Ala Leu Arg Ser 
250 255 260 

att ggt gcg ttc cgc ctt gcg atg cct cac acc atg ctt cgt ttt get 931 
He Gly Ala Phe Arg Leu Ala Met Pro His Thr Met Leu Arg Phe Ala 
265 270 275 



835 



883 



BGI-121CP 
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ggc ggt cgc gag ctg act 
Gly Gly Arg Glu Leu Thr 
280 

ctg gga ggc ate aat gcg 
Leu Gly Gly lie Asn Ala 
295 

ggc cgc cca atg gaa gat 
Gly Arg Pro Met Glu Asp 
310 315 

ccc ate aaa gtc ctt aat 
Pro lie Lys Val Leu Asn 
330 

gac 



ttg ggc gac aag ggt tec 
Leu Gly Asp Lys Gly Ser 
285 

atg ate gtc gga aac tac 
Met lie Val Gly Asn Tyr 
300 305 

gac etc gac atg atg gat 
Asp Leu Asp Met Met Asp 
320 

aag gtc ate taagaagcac 
Lys Val lie 



gag caa gec etc 979 

Glu Gin Ala Leu 

290 

ctg act acg etc 1027 
Leu Thr Thr Leu 



cgt etc cag ctg 1075 
Arg Leu Gin Leu 
325 

gegcatgaac 1122 



1125 



<210> 644 
<211> 334 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 644 

Met Thr lie Pro Gly Thr lie Leu Asp Thr Ala Arg Thr Gin Val Leu 
1 5 10 15 

Glu Gin Gly lie Gly Leu Asn Gin Gin Gin Leu Met Glu Val Leu Thr 
20 25 30 

Leu Pro Glu Glu Gin lie Pro Asp Leu Met Glu Leu Ala His Gin Val 
35 ' 40 45 

Arg Leu Lys Trp Cys Gly Glu Glu lie Glu Val Glu Gly lie lie Ser 
50 55 60 

Leu Lys Thr Gly Gly Cys Pro Glu Asp Cys His Phe Cys Ser Gin Ser 
65 70 75 80 

Gly Leu Phe Glu Ser Pro Val Arg Ser Val Trp Leu Asp lie Pro Asn 
85 90 95 

Leu Val Glu Ala Ala Lys Gin Thr Ala Lys Thr Gly Ala Thr Glu Phe 
100 105 110 

Cys lie Val Ala Ala Val Lys Gly Pro Asp Glu Arg Leu Met Thr Gin 
115 120 125 

Leu Glu Glu Ala Val Leu Ala lie His Ser Glu Val Glu lie Glu Val 
130 135 140 

Ala Ala Ser He Gly Thr Leu Asn Lys Glu Gin Val Asp Arg Leu Ala 
145 150 155 160 

Ala Ala Gly Val His Arg Tyr Asn His Asn Leu Glu Thr Ala Arg Ser 
165 170 175 



Tyr Phe Pro Glu Val Val Thr Thr His Thr Trp Glu Glu Arg Arg Glu 
180 185 190 



BGI-121CP 
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Thr Leu Arg Leu 
195 

lie Leu Gly Met 
210 

Gin Leu Ala Glu 
225 

Pro Arg Pro Gly 



Asp Ala Leu Arg 
260 

Met Leu Arg Phe 
275 

Ser Glu Gin Ala 
290 

Tyr Leu Thr Thr 

305 

Asp Arg Leu Gin 



Val Ala Glu Ala 
200 

Gly Glu Thr Leu 
215 

Leu Asp Pro His 
230 

Thr Pro Phe Ala 
245 

Ser lie Gly Ala 



Ala Gly Gly Arg 
280 

Leu Leu Gly Gly 
295 

Leu Gly Arg Pro 
310 

Leu Pro lie Lys 
325 



Gly Met Glu Val 



Glu Gin Arg Ala 
220 

Glu Val Pro Met 
235 

Asp Arg Glu Leu 
250 

Phe Arg Leu Ala 
265 

Glu Leu Thr Leu 



lie Asn Ala Met 
300 

Met Glu Asp Asp 
315 

Val Leu Asn Lys 
330 



Cys Ser Gly Gly 
205 

Glu Phe Ala Val 



Asn Phe Leu Asp 
240 

Met Asp Ser Arg 

255 

Met Pro His Thr 
270 

Gly Asp Lys Gly 
285 

lie Val Gly Asn 



Leu Asp Met Met 
320 

Val lie 



<210> 645 
<211> 1212 
<212> DNA 

<213> Corynefoacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA00223 

<400> 645 

gcgacctctt tgacatcgcc cctgcgctca tcgaagagat caacaagcgc aagtaggagt 6 0 



tttgaacact ttttatctgg accatgcagc caccacacca atg cgt gag gtg gcc 

Met Arg Glu Val Ala 
1 5 



115 



gca get gcg tgg atg gaa aac gcg cag gca ttg aat ccc gcg agt cag 
Ala Ala Ala Trp Met Glu Asn Ala Gin Ala Leu Asn Pro Ala Ser Gin 
10 15 20 

tac ggt teg ggg cgt aag gcg cgc age gtt gcg gat teg get cgt gaa 
Tyr Gly Ser Gly Arg Lys Ala Arg Ser Val Ala Asp Ser Ala Arg Glu 
25 30 35 

gaa att get tct ttg ctg ggc tgt gaa cct ate gag gtt gtg ttt ace 
Glu lie Ala Ser Leu Leu Gly Cys Glu Pro lie Glu Val Val Phe Thr 
40 45 50 

gcg tec ggc acg gag gca gat aac etc get gtg cag ggg tta ttc cac 
Ala Ser Gly Thr Glu Ala Asp Asn Leu Ala Val Gin Gly Leu Phe His 
55 60 65 



163 



211 



259 



307 



BGI-121CP 
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gca teg cct etc aat egg att att tct acg ccg ate gag cac ccc ggg 3 55 
Ala Ser Pro Leu Asn Arg lie He Ser Thr Pro He Glu His Pro Gly 
70 75 80 85 

att ctg gaa ace gtc aag get eta gaa ctt ggc ggg gca gag gcg gag 
He Leu Glu Thr Val Lys Ala Leu Glu Leu Gly Gly Ala Glu Ala Glu 
90 95 100 

etc atg ccg ate ggt cca gat gga cga gtg tct tec ttc gaa gcg ctg 
Leu Met Pro He Gly Pro Asp Gly Arg Val Ser Ser Phe Glu Ala Leu 
105 HO H5 

gac aag cct gec gcg gtt gee act atg atg tgg gcg aac aat gag acc 
Asp Lys Pro Ala Ala Val Ala Thr Met Met Trp Ala Asn Asn Glu Thr 
120 125 130 

ggc gcg att cag ccg gtt tct gag ttc ate gee gee gcg cag gcg tec 547 
Gly Ala He Gin Pro Val Ser Glu Phe He Ala Ala Ala Gin Ala Ser 
135 140 145 



ggc acg cca aca cac ate gat gcg gtt cag gtc gtt ggc cat ctg ccg 
Gly Thr Pro Thr His He Asp Ala Val Gin Val Val Gly His Leu Pro 
150 155 160 165 

gtc aat ttt gat gag etc ggc gee acc act ttg get gee tec gcg cac 
Val Asn Phe Asp Glu Leu Gly Ala Thr Thr Leu Ala Ala Ser Ala His 
170 175 180 



cgt cca ggc acc ctt gat gtc gee ggc gca get gee acc gca gee gca 
Arg Pro Gly Thr Leu Asp Val Ala Gly Ala Ala Ala Thr Ala Ala Ala 
215 220 225 

tta cgc gaa gca gtg gec gag ctt gac ggc gaa gec acc cgc ctg cgc 
Leu Arg Glu Ala Val Ala Glu Leu Asp Gly Glu Ala Thr Arg Leu Arg 
230 235 240 245 

gga ctt aaa aag atg ctt etc gac gec ate etc cac acc ate ccc aac 
Gly Leu Lys Lys Met Leu Leu Asp Ala He Leu His Thr He Pro Asn 
250 255 260 

gta ctg gtc cac acc acc gaa cca tec ctg cca gga cac ctg cat etc 
Val Leu Val His Thr Thr Glu Pro Ser Leu Pro Gly His Leu His Leu 
265 270 275 

tec ttc cca gga gca gaa ggc gat agt ttg ate atg ctg etc gac tec 
Ser Phe Pro Gly Ala Glu Gly Asp Ser Leu He Met Leu Leu Asp Ser 
280 285 290 

ttg egg ate gaa gee tec aca ggt teg gec tgc tec aac ggt gta aac 
Leu Arg He Glu Ala Ser Thr Gly Ser Ala Cys Ser Asn Gly Val Asn 
295 300 305 



403 



451 



499 



595 



643 



aaa ttc ggt gga cca cgt ggc gtc ggc ctg ctg ttg gtg agg cgc tea 691 
Lys Phe Gly Gly Pro Arg Gly Val Gly Leu Leu Leu Val Arg Arg Ser 
185 190 195 

cca gca cct tea gec gta ttg cac gga ggt ggt cag gag cgc ggc ate 73 9 
Pro Ala Pro Ser Ala Val Leu His Gly Gly Gly Gin Glu Arg Gly He 
200 205 210 



787 



835 



883 



931 



979 



1027 



BGI-121CP 
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cgt gcc age cac gtc ctt ttg gec atg gga att tec gaa acc gac gee 1075 
Arg Ala Ser His Val Leu Leu Ala Met Gly lie Ser Glu Thr Asp Ala 
310 315 320 325 

cgt ggt gcc ate cga ttc acc etc gga aga acc acc act gaa gaa tec 1123 
Arg Gly Ala He Arg Phe Thr Leu Gly Arg Thr Thr Thr Glu Glu Ser 
330 335 340 

ate aag gca gtg ate gcc gtg ate gaa gac gta gtg acc agg get cgt 1171 
He Lys Ala Val He Ala Val He Glu Asp Val Val Thr Arg Ala Arg 
345 350 355 

act gcg gga atg get ttt tagegacegt aaategcata gtg 1212 
Thr Ala Gly Met Ala Phe 
360 



<210> 646 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 646 

Met Arg Glu Val Ala Ala Ala Ala Trp Met Glu Asn Ala Gin Ala Leu 
15 10 15 

Asn Pro Ala Ser Gin Tyr Gly Ser Gly Arg Lys Ala Arg Ser Val Ala 
20 25 30 

Asp Ser Ala Arg Glu Glu He Ala Ser Leu Leu Gly Cys Glu Pro He 
35 40 45 

Glu Val Val Phe Thr Ala Ser Gly Thr Glu Ala Asp Asn Leu Ala Val 
50 55 60 

Gin Gly Leu Phe His Ala Ser Pro Leu Asn Arg He He Ser Thr Pro 
65 70 75 80 

lie Glu His Pro Gly He Leu Glu Thr Val Lys Ala Leu Glu Leu Gly 
85 90 95 

Gly Ala Glu Ala Glu Leu Met Pro He Gly Pro Asp Gly Arg Val Ser 
100 105 HO 

Ser Phe Glu Ala Leu Asp Lys Pro Ala Ala Val Ala Thr Met Met Trp 
115 120 125 

Ala Asn Asn Glu Thr Gly Ala He Gin Pro Val Ser Glu Phe He Ala 
130 135 140 

Ala Ala Gin Ala Ser Gly Thr Pro Thr His He Asp Ala Val Gin Val 
145 150 155 160 

Val Gly His Leu Pro Val Asn Phe Asp Glu Leu Gly Ala Thr Thr Leu 
165 170 175 

Ala Ala Ser Ala His Lys Phe Gly Gly Pro Arg Gly Val Gly Leu Leu 
180 185 190 



Leu Val Arg Arg Ser Pro Ala Pro Ser Ala Val Leu His Gly Gly Gly 
195 200 205 



BGM21CP 
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Gln Glu Arg Gly 

210 

Ala Thr Ala Ala 
225 

Ala Thr Arg Leu 



His Thr lie Pro 
260 

Gly His Leu His 
275 

Met Leu Leu Asp 
290 

Ser Asn Gly Val 
305 

Ser Glu Thr Asp 



Thr Thr Glu Glu 
340 

Val Thr Arg Ala 
355 



lie Arg Pro Gly 
215 

Ala Leu Arg Glu 
230 

Arg Gly Leu Lys 
245 

Asn Val Leu Val 



Leu Ser Phe Pro 
280 

Ser Leu Arg lie 
295 

Asn Arg Ala Ser 
310 

Ala Arg Gly Ala 
325 

Ser lie Lys Ala 



Arg Thr Ala Gly 
360 



Thr Leu Asp Val 
220 

Ala Val Ala Glu 
235 

Lys Met Leu Leu 
250 

His Thr Thr Glu 
265 

Gly Ala Glu Gly 



Glu Ala Ser Thr 
300 

His Val Leu Leu 
315 

lie Arg Phe Thr 
330 

Val lie Ala Val 
345 

Met Ala Phe 



Ala Gly Ala Ala 



Leu Asp Gly Glu 
240 

Asp Ala lie Leu 
255 

Pro Ser Leu Pro 
270 

Asp Ser Leu lie 
285 

Gly Ser Ala Cys 



Ala Met Gly lie 
320 

Leu Gly Arg Thr 
335 

lie Glu Asp Val 
350 



<210> 647 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . {1174} 

<223> RXN00262 

<400> 647 

acaccgcggg aaagattgca tcaaccggtg tcgacgtcat ttccgttgga gcgcttaccc 60 

attctgtgca tgcacttgac ctaggactcg atattttcta atg etc tac ctt gat 115 

Met Leu Tyr Leu Asp 
1 5 



aat gca gec acc acc agt gtg cgc aat gaa gca ctt gag gec atg tgg 
Asn Ala Ala Thr Thr Ser Val Arg Asn Glu Ala Leu Glu Ala Met Trp 
10 15 20 



gga aga etc gec tct gcg ggg ctg gag gat get cga act egg gtg gec 
Gly Arg Leu Ala Ser Ala Gly Leu Glu Asp Ala Arg Thr Arg Val Ala 
40 45 50 



163 



cct tat etc acc gga gcg ttt ggc aat ccg tea agt ccc cat gag gtg 211 
Pro Tyr Leu Thr Gly Ala Phe Gly Asn Pro Ser Ser Pro His Glu Val 
25 30 35 



259 
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cgc att ate gga gga cgc ccc aca cag gtg acg ttt acg teg ggt gga 
Arg He He Gly Gly Arg Pro Thr Gin Val Thr Phe Thr Ser Gly Gly 
55 60 65 

tea gaa gec aac aac etc get ate aaa gga gcg tgc tta get aat cct 
Ser Glu Ala Asn Asn Leu Ala He Lys Gly Ala Cys Leu Ala Asn Pro 
70 75 80 85 

cgt ggc egg cac etc ate ace ace ccg ate gag cat gac agt gtc eta 
Arg Gly Arg His Leu He Thr Thr Pro He Glu His Asp Ser Val Leu 
90 95 100 



gga gca cac ctg act gga cat cct agg atg cgc att gat gga cac gca 
Gly Ala His Leu Thr Gly His Pro Arg Met Arg He Asp Gly His Ala 
265 270 275 



307 



355 



403 



547 



gaa act get get tat ctt gaa agg ttt cat gat ttc gag ate acc tac 451 
Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp Phe Glu He Thr Tyr 
105 HO 115 

eta tec ccc gat cac act ggg ctg ate tec ccg gag ggt etc cgc aaa 499 
Leu Ser Pro Asp His Thr Gly Leu He Ser Pro Glu Gly Leu Arg Lys 
120 125 130 

gca gtc agg ccg gac acc aca ttg ate age att ggt tat gee aac aat 
Ala Val Arg Pro Asp Thr Thr Leu He Ser He Gly Tyr Ala Asn Asn 
135 140 145 

gag gtg gga acc att cag ccg ata get gag ttg gcg gcg gta age agt 595 
Glu Val Gly Thr He Gin Pro He Ala Glu Leu Ala Ala Val Ser Ser 
150 155 160 165 

acg cct ttt cac acc gat gca gtg caa get gca cat tta acc ttt gac 643 
Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala His Leu Thr Phe Asp 
170 175 180 

ttg gga gtt gac gcg tta agt ttg teg ggt cat aaa ttc ggt gcg cct 
Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His Lys Phe Gly Ala Pro 
185 190 195 

aaa ggg att gga gtg tta tgg tea aag ctt ccc ctg gag ccg gta ate 
Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro Leu Glu Pro Val He 
200 205 210 

cat ggc ggc ggc cag gaa aaa ggg egg cgt agt ggc acg gaa aac gtt 
His Gly Gly Gly Gin Glu Lys Gly Arg Arg Ser Gly Thr Glu Asn Val 
215 220 225 

gcg ggg get ate gec ttt gec act gec ttg gaa ttg gec agg gcg gaa 
Ala Gly Ala He Ala Phe Ala Thr Ala Leu Glu Leu Ala Arg Ala Glu 
230 235 240 245 

tec tat cca gat ctt ggc gaa ttc ate gag gaa gtt etc act ate ccg 883 
Ser Tyr Pro Asp Leu Gly Glu Phe He Glu Glu Val Leu Thr He Pro 
250 255 260 



691 



739 



787 



835 



931 



tct ttt etc ttc gac age ata gga tct gaa act gtt ctt ctg gaa ttg 979 
Ser Phe Leu Phe Asp Ser He Gly Ser Glu Thr Val Leu Leu Glu Leu 
280 285 290 

gaa cgc caa ggc att gtg tgc tec cct ggt tct gec tgt ggt tec gga 1027 



BGI-121CP 
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Glu Arg Gin Gly He Val Cys Ser Pro Gly Ser Ala Cys Gly Ser Gly 
295 300 305 

gag gta tec cat gtg ttg ctg gcg ttg ggg ctt gag gag gat caa gca 1075 
Glu Val Ser His Val Leu Leu Ala Leu Gly Leu Glu Glu Asp Gin Ala 
310 315 320 325 

cga acg get gtg cgc tgt act ttt agt aca aca cac age cgt gaa gat 1123 
Arg Thr Ala Val Arg Cys Thr Phe Ser Thr Thr His Ser Arg Glu Asp 
330 335 340 

gcg etc gtg gca gec tct get ctt aaa tec gcg gtc gee tta ate aga 1171 
Ala Leu Val Ala Ala Ser Ala Leu Lys Ser Ala Val Ala Leu He Arg 
345 350 355 

ggg tgacgctagt cagaggttta egg 1197 
Gly 



<210> 648 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 648 

Met Leu Tyr Leu Asp Asn Ala Ala Thr Thr Ser Val Arg Asn Glu Ala 
15 10 15 

Leu Glu Ala Met Trp Pro Tyr Leu Thr Gly Ala Phe Gly Asn Pro Ser 
20 25 30 

Ser Pro His Glu Val Gly Arg Leu Ala Ser Ala Gly Leu Glu Asp Ala 
35 40 45 

Arg Thr Arg Val Ala Arg He He Gly Gly Arg Pro Thr Gin Val Thr 
50 55 60 

Phe Thr Ser Gly Gly Ser Glu Ala Asn Asn Leu Ala He Lys Gly Ala 
65 70 75 80 

Cys Leu Ala Asn Pro Arg Gly Arg His Leu He Thr Thr Pro He Glu 
85 90 95 

His Asp Ser Val Leu Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp 
100 105 HO 

Phe Glu He Thr Tyr Leu Ser Pro Asp His Thr Gly Leu He Ser Pro 
115 120 125 

Glu Gly Leu Arg Lys Ala Val Arg Pro Asp Thr Thr Leu He Ser He 
130 135 140 

Gly Tyr Ala Asn Asn Glu Val Gly Thr He Gin Pro He Ala Glu Leu 
145 150 155 160 

Ala Ala Val Ser Ser Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala 
165 170 175 



His Leu Thr Phe Asp Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His 
180 185 190 



BGI-121CP 
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Lys Phe Gly Ala 
195 

Leu Glu Pro Val 
210 

Gly Thr Glu Asn 
225 

Leu Ala Arg Ala 



Val Leu Thr lie 
260 

lie Asp Gly His 
275 

Val Leu Leu Glu 
290 

Ala Cys Gly Ser 
305 

Glu Glu Asp Gin 



His Ser Arg Glu 
340 



Pro Lys Gly lie 
200 

lie His Gly Gly 
215 

Val Ala Gly Ala 
230 

Glu Ser Tyr Pro 
245 

Pro Gly Ala His 



Ala Ser Phe Leu 
280 

Leu Glu Arg Gin 
295 

Gly Glu Val Ser 
310 

Ala Arg Thr Ala 
325 

Asp Ala Leu Val 



Gly Val Leu Trp 



Gly Gin Glu Lys 
220 

lie Ala Phe Ala 
235 

Asp Leu Gly Glu 
250 

Leu Thr Gly His 
265 

Phe Asp Ser lie 



Gly He Val Cys 
300 

His Val Leu Leu 
315 

Val Arg Cys Thr 
330 

Ala Ala Ser Ala 
345 



Ser Lys Leu Pro 
205 

Gly Arg Arg Ser 



Thr Ala Leu Glu 
240 

Phe He Glu Glu 
255 

Pro Arg Met Arg 
270 

Gly Ser Glu Thr 
285 

Ser Pro Gly Ser 



Ala Leu Gly Leu 
320 

Phe Ser Thr Thr 
335 

Leu Lys Ser Ala 
350 



Val Ala Leu lie Arg Gly 
355 



<210> 649 
<211> 920 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (79) . . (897) 

<223> FRXA00262 



<400> 649 

cacacaggtg acgtttacgt cgggtggatc agaagccaac aacctcgctt atcaaaggag 60 

cgtgcttagc taatcctagtg gcc ggg cac etc ate ace acc ccg ate gag 111 

Val Ala Gly His Leu lie Thr Thr Pro He Glu 
15 10 

cat gac agt gtc eta gaa act get get tat ctt gaa agg ttt cat gat 159 
His Asp Ser Val Leu Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp 
15 20 25 



ttc gag ate acc tac eta tec ccc gat cac act ggg ctg ate tec ccg 
Phe Glu He Thr Tyr Leu Ser Pro Asp His Thr Gly Leu He Ser Pro 
30 35 40 



207 



gag 



ggt etc cgc aaa gca gtc agg ccg gac acc aca ttg ate age att 255 



BGI-121CP 
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447 



495 



Glu Gly Leu Arg Lys Ala Val Arg Pro Asp Thr Thr Leu lie Ser He 
45 50 55 

ggt tat gcc aac aat gag gtg gga acc att cag ccg ata get gag ttg 3 03 
Gly Tyr Ala Asn Asn Glu Val Gly Thr He Gin Pro He Ala Glu Leu 
60 65 70 75 

gcg gcg gta age agt acg cct ttt cac acc gat gca gtg caa get gca 3 51 
Ala Ala Val Ser Ser Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala 
80 85 90 

cat tta acc ttt gac ttg gga gtt gac gcg tta agt ttg teg ggt cat 3 99 
His Leu Thr Phe Asp Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His 
95 100 105 

aaa ttc ggt gcg cct aaa ggg att gga gtg tta tgg tea aag ctt ccc 
Lys Phe Gly Ala Pro Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro 
HO 115 120 

ctg gag ccg gta ate cat ggc ggc ggc cag gaa aaa ggg egg cgt agt 
Leu Glu Pro Val He His Gly Gly Gly Gin Glu Lys Gly Arg Arg Ser 
125 130 135 

ggc acg gaa aac gtt gcg ggg get ate gcc ttt gcc act gcc ttg gaa 543 
Gly Thr Glu Asn Val Ala Gly Ala He Ala Phe Ala Thr Ala Leu Glu 
140 145 150 155 

ttg gcc agg gcg gaa tec tat cca gat ctt ggc gaa ttc ate gag gaa 591 
Leu Ala Arg Ala Glu Ser Tyr Pro Asp Leu Gly Glu Phe He Glu Glu 
160 165 170 

gtt etc act ate ccg gga gca cac ctg act gga cat cct agg atg cgc 639 
Val Leu Thr He Pro Gly Ala His Leu Thr Gly His Pro Arg Met Arg 
175 180 185 

att gat gga cac gca tct ttt etc ttc gac age ata gga tct gaa act 
He Asp Gly His Ala Ser Phe Leu Phe Asp Ser He Gly Ser Glu Thr 
190 195 200 

gtt ctt ctg gaa ttg gaa cgc caa ggc att gtg tgc tec cct ggt tct 735 
Val Leu Leu Glu Leu Glu Arg Gin Gly He Val Cys Ser Pro Gly Ser 
205 210 215 

gcc tgt ggt tec gga gag gta tec cat gtg ttg ctg gcg ttg ggg ctt 783 
Ala Cys Gly Ser Gly Glu Val Ser His Val Leu Leu Ala Leu Gly Leu 
220 225 230 235 



687 



879 



gag gag gat caa gca cga acg get gtg cgc tgt act ttt agt aca aca 831 
Glu Glu Asp Gin Ala Arg Thr Ala Val Arg Cys Thr Phe Ser Thr Thr 
240 245 250 

cac age cgt gaa gat gcg etc gtg gca gcc tct get ctt aaa tec gcg 
His Ser Arg Glu Asp Ala Leu Val Ala Ala Ser Ala Leu Lys Ser Ala 
255 260 265 

gtc gcc tta ate aga ggg tgacgctagt cagaggttta egg 92 0 

Val Ala Leu He Arg Gly 
270 



<210> 650 



BGM21CP 
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<211> 273 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 650 

Val Ala Gly His Leu lie Thr Thr Pro lie Glu His Asp Ser Val Leu 
15 10 15 

Glu Thr Ala Ala Tyr Leu Glu Arg Phe His Asp Phe Glu He Thr Tyr 
20 25 30 

Leu Ser Pro Asp His Thr Gly Leu He Ser Pro Glu Gly Leu Arg Lys 
35 40 45 

Ala Val Arg Pro Asp Thr Thr Leu He Ser He Gly Tyr Ala Asn Asn 
50 55 60 

Glu Val Gly Thr He Gin Pro He Ala Glu Leu Ala Ala Val Ser Ser 
65 70 75 80 

Thr Pro Phe His Thr Asp Ala Val Gin Ala Ala His Leu Thr Phe Asp 
85 90 95 

Leu Gly Val Asp Ala Leu Ser Leu Ser Gly His Lys Phe Gly Ala Pro 
100 105 HO 

Lys Gly He Gly Val Leu Trp Ser Lys Leu Pro Leu Glu Pro Val He 
115 120 125 

His Gly Gly Gly Gin Glu Lys Gly Arg Arg Ser Gly Thr Glu Asn Val 
130 135 140 

Ala Gly Ala He Ala Phe Ala Thr Ala Leu Glu Leu Ala Arg Ala Glu 
145 150 155 160 

Ser Tyr Pro Asp Leu Gly Glu Phe He Glu Glu Val Leu Thr He Pro 
165 170 175 

Gly Ala His Leu Thr Gly His Pro Arg Met Arg He Asp Gly His Ala 
180 185 190 

Ser Phe Leu Phe Asp Ser He Gly Ser Glu Thr Val Leu Leu Glu Leu 
195 200 205 

Glu Arg Gin Gly He Val Cys Ser Pro Gly Ser Ala Cys Gly Ser Gly 
210 215 220 

Glu Val Ser His Val Leu Leu Ala Leu Gly Leu Glu Glu Asp Gin Ala 
225 230 235 240 

Arg Thr Ala Val Arg Cys Thr Phe Ser Thr Thr His Ser Arg Glu Asp 
245 250 255 

Ala Leu Val Ala Ala Ser Ala Leu Lys Ser Ala Val Ala Leu He Arg 
260 265 270 

Gly 



<210> 651 



BGI-121CP 
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<211> 1296 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1273) 
<223> RXN00435 



<400> 651 

cgacaggtga attcatgcac gtttgagtgt cccgtgtgtg gggtaatgtt gtccaagaga 60 

gtggaaggaa atgctgtggc ggttgaaagg agtgcctttc gtg ggt ttt gat gtg 11 

Val Gly Phe Asp Val 
1 5 



gcc agg gtt egg ggg ctt tat acc tct ttg ggc gat ggc tgg acg tac 
Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly Asp Gly Trp Thr Tyr 
10 15 20 



163 



ctt aat tea cat caa att ccg cag gtt ccg gag egg gtg gcg teg gga 211 
Leu Asn Ser His Gin He Pro Gin Val Pro Glu Arg Val Ala Ser Gly 
25 30 35 



gtt gcg gcg get ttc cgc acg cat gcg cag att tct gag gtg acg teg 
Val Ala Ala Ala Phe Arg Thr His Ala Gin He Ser Glu Val Thr Ser 
40 45 50 

cag ccg att gcg gtg gat cag ttg gag get get cgc gag gca gtt gcg 
Gin Pro lie Ala Val Asp Gin Leu Glu Ala Ala Arg Glu Ala Val Ala 
55 60 65 



cag ttt ttg get cat aca ttg gcg cgc ggt ttg ggt ggg ttt gta cgt 
Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu Gly Gly Phe Val Arg 
90 95 100 



acg gtc gcc cca gtg ggc aag att gtg gat aaa gtg egg gcg cgt teg 
Thr Val Ala Pro Val Gly Lys He Val Asp Lys Val Arg Ala Arg Ser 
170 175 180 

cgt gcc tgg gtg ctt gtc gac gcc acc acc tac gca gcc tac cgc ccc 



259 



307 



teg ttg gcg ggt gtg gat ccg gac tgt gtt gtg ctg ggt ccc acg agg 3 55 
Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val Leu Gly Pro Thr Arg 
70 75 80 85 



403 



cga aaa gcg ggc gtg gtg ttg teg cgc gcg gac gcg gac tgg ctg acc 451 
Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp Ala Asp Trp Leu Thr 
105 HO H5 

gcg ccg ttc cgc tec etc gac ggc gtt ttt age tgg gcc gag ccc gat 499 
Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser Trp Ala Glu Pro Asp 
120 125 130 

ttg ggc acc ggc atg ctg ccg gat tgg cag tac gag aag ctt gtt gac 547 
Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr Glu Lys Leu Val Asp 
135 140 145 

ggc teg acg cgc ctt gtc gtg etc age gcc gcg cac ccg ctg etc ggc 595 
Gly Ser Thr Arg Leu Val Val Leu Ser Ala Ala His Pro Leu Leu Gly 
150 155 160 165 



643 



691 
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Arg Ala Trp Val Leu Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro 
185 190 155 

ctg cgc eta gac gag tgg gaa gec gat ate gtc atg ctt gat etc ggc 73 9 
Leu Arg Leu Asp Glu Trp Glu Ala Asp He Val Met Leu Asp Leu Gly 
200 205 210 

gag ttg ggc ggc ccg cag att teg gcg ttg att ttc cgt gat ace teg 787 
Glu Leu Gly Gly Pro Gin He Ser Ala Leu He Phe Arg Asp Thr Ser 
215 220 225 

atg ttc ccg cgc ctg gat cgc ace gtt cca etc gaa ctg ccc gca age 
Met Phe Pro Arg Leu Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser 
230 235 240 245 

tec ctg ccg cat ggg ctg etc ggc ggc gtg ccc aac ctg gtg egg cac 
Ser Leu Pro His Gly Leu Leu Gly Gly Val Pro Asn Leu Val Arg His 
250 255 260 

ctg gga aac ctg gat gaa aac gee ccg tec gtc gtt gag gcg atg ggg 931 
Leu Gly Asn Leu Asp Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly 
265 270 275 



gag atg gcg aaa ttc cac aag gga ctt ttt gag cat ctt gtg gaa teg 
Glu Met Ala Lys Phe His Lys Gly Leu Phe Glu His Leu Val Glu Ser 
280 285 290 

etc gaa gga ctt cac gcg gtg cat ate gtg gga att tec ggc gat gec 
Leu Glu Gly Leu His Ala Val His He Val Gly He Ser Gly Asp Ala 
295 300 305 

gca ggt caa gac gee ccg ttc ctg gat cga gtg ccc cgc ttg acc ttc 
Ala Gly Gin Asp Ala Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe 
310 315 320 325 



835 



883 



979 



1027 



1075 



acc atg gaa ggc gtg ccc gca gat atg gtg tac cgc cga ttg gtg gac 1123 
Thr Met Glu Gly Val Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp 
330 335 340 

aat cgt ttg ate act acc gtc age cct get gac ccg ctg etc gaa gca 1171 
Asn Arg Leu He Thr Thr Val Ser Pro Ala Asp Pro Leu Leu Glu Ala 
345 350 355 

atg ggt gtg act gaa get ggc gga teg ate act ate gga eta age ccg 1219 
Met Gly Val Thr Glu Ala Gly Gly Ser He Thr He Gly Leu Ser Pro 
360 365 370 

ttt age acc tac tat gaa gtg gat cag ctg acc agg gtg ctg gca teg 1267 
Phe Ser Thr Tyr Tyr Glu Val Asp Gin Leu Thr Arg Val Leu Ala Ser 
375 380 385 

ctt gee taaaccgcaa gcacgagctt gee 129 6 

Leu Ala 

390 



<210> 652 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 652 

Val Gly Phe Asp Val Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly 
15 10 15 

Asp Gly Trp Thr Tyr Leu Asn Ser His Gin He Pro Gin Val Pro Glu 
20 25 30 

Arg Val Ala Ser Gly Val Ala Ala Ala Phe Arg Thr His Ala Gin He 
35 40 45 

Ser Glu Val Thr Ser Gin Pro He Ala Val Asp Gin Leu Glu Ala Ala 
50 55 60 

Arg Glu Ala Val Ala Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val 
65 70 75 80 

Leu Gly Pro Thr Arg Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu 
85 90 95 

Gly Gly Phe Val Arg Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp 
100 105 HO 

Ala Asp Trp Leu Thr Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser 
115 120 125 

Trp Ala Glu Pro Asp Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr 
130 135 140 

Glu Lys Leu Val Asp Gly Ser Thr Arg Leu Val Val Leu Ser Ala Ala 
145 150 155 160 

His Pro Leu Leu Gly Thr Val Ala Pro Val Gly Lys He Val Asp Lys 
165 170 175 

Val Arg Ala Arg Ser Arg Ala Trp Val Leu Val Asp Ala Thr Thr Tyr 
180 185 190 

Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu Trp Glu Ala Asp He Val 
195 200 205 

Met Leu Asp Leu Gly Glu Leu Gly Gly Pro Gin lie Ser Ala Leu He 
210 215 220 

Phe Arg Asp Thr Ser Met Phe Pro Arg Leu Asp Arg Thr Val Pro Leu 
225 230 235 240 

Glu Leu Pro Ala Ser Ser Leu Pro His Gly Leu Leu Gly Gly Val Pro 
245 250 255 

Asn Leu Val Arg His Leu Gly Asn Leu Asp Glu Asn Ala Pro Ser Val 
260 265 270 

Val Glu Ala Met Gly Glu Met Ala Lys Phe His Lys Gly Leu Phe Glu 
275 280 285 

His Leu Val Glu Ser Leu Glu Gly Leu His Ala Val His He Val Gly 
290 295 300 

He Ser Gly Asp Ala Ala Gly Gin Asp Ala Pro Phe Leu Asp Arg Val 
305 310 315 320 
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Pro Arg Leu Thr 



Arg Arg Leu Val 
340 

Pro Leu Leu Glu 
355 

lie Gly Leu Ser 
370 

Arg Val Leu Ala 
385 



Phe Thr Met Glu 
325 

Asp Asn Arg Leu 



Ala Met Gly Val 
360 

Pro Phe Ser Thr 
375 

Ser Leu Ala 
390 



Gly Val Pro Ala 
330 

lie Thr Thr Val 
345 

Thr Glu Ala Gly 



Tyr Tyr Glu Val 
380 



Asp Met Val Tyr 
335 

Ser Pro Ala Asp 
350 

Gly Ser lie Thr 
365 

Asp Gin Leu Thr 



<210> 653 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (615) 

<223> FRXA00435 

<400> 653 

gtc gac gcc acc acc tac gca gcc tac cgc ccc ctg cgc eta gac gag 4 8 

Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu 
15 10 15 



tgg gaa gcc gat ate gtc atg ctt gat etc ggc gag ttg ggc ggc ccg 
Trp Glu Ala Asp He Val Met Leu Asp Leu Gly Glu Leu Gly Gly Pro 
20 25 30 

cag att teg gcg ttg att ttc cgt gat acc teg atg ttc ccg cgc ctg 
Gin He Ser Ala Leu He Phe Arg Asp Thr Ser Met Phe Pro Arg Leu 
35 40 45 

gat cgc acc gtt cca etc gaa ctg ccc gca age tec ctg ccg cat ggg 
Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser Ser Leu Pro His Gly 
50 55 60 

ctg etc ggc ggc gtg ccc aac ctg gtg egg cac ctg gga aac ctg gat 
Leu Leu Gly Gly Val Pro Asn Leu Val Arg His Leu Gly Asn Leu Asp 
65 70 75 80 

gaa aac gcc ccg tec gtc gtt gag gcg atg ggg gag atg gcg aaa ttc 
Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly Glu Met Ala Lys Phe 
85 90 95 

cac aag gga ctt ttt gag cat ctt gtg gaa teg etc gaa gga ctt cac 
His Lys Gly Leu Phe Glu His Leu Val Glu Ser Leu Glu Gly Leu His 
100 105 HO 

gcg gtg cat ate gtg gga att tec ggc gat gcc gca ggt caa gac gcc 
Ala Val His He Val Gly He Ser Gly Asp Ala Ala Gly Gin Asp Ala 
115 120 125 

ccg ttc ctg gat cga gtg ccc cgc ttg acc ttc acc atg gaa ggc gtg 
Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe Thr Met Glu Gly Val 



96 



144 



192 



240 



288 



336 



384 



432 
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130 135 140 

ccc gca gat atg gtg tac cgc cga ttg gtg gac aat cgt ttg ate act 
Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp Asn Arg Leu lie Thr 
145 150 155 160 

acc gtc age cct get gac ccg ctg etc gaa gca atg ggt gtg act gaa 
Thr Val Ser Pro Ala Asp Pro Leu Leu Glu Ala Met Gly Val Thr Glu 
165 170 175 

get ggc gga teg ate act ate gga eta age ccg ttt age acc tac tat 
Ala Gly Gly Ser He Thr He Gly Leu Ser Pro Phe Ser Thr Tyr Tyr 
180 185 190 

gaa gtg gat cag ctg acc agg gtg ctg gca teg ctt gee taaaccgcaa 
Glu Val Asp Gin Leu Thr Arg Val Leu Ala Ser Leu Ala 
195 200 205 

gcacgagctt gee 



480 



528 



576 



625 



638 



<210> 654 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 654 

Val Asp Ala Thr Thr Tyr Ala Ala Tyr Arg Pro Leu Arg Leu Asp Glu 
15 10 15 

Trp Glu Ala Asp He Val Met Leu Asp Leu Gly Glu Leu Gly Gly Pro 
20 25 30 

Gin He Ser Ala Leu He Phe Arg Asp Thr Ser Met Phe Pro Arg Leu 
35 40 45 

Asp Arg Thr Val Pro Leu Glu Leu Pro Ala Ser Ser Leu Pro His Gly 
50 55 60 

Leu Leu Gly Gly Val Pro Asn Leu Val Arg His Leu Gly Asn Leu Asp 
65 70 75 80 

Glu Asn Ala Pro Ser Val Val Glu Ala Met Gly Glu Met Ala Lys Phe 
85 90 95 

His Lys Gly Leu Phe Glu His Leu Val Glu Ser Leu Glu Gly Leu His 
100 105 HO 

Ala Val His He Val Gly He Ser Gly Asp Ala Ala Gly Gin Asp Ala 
115 120 125 

Pro Phe Leu Asp Arg Val Pro Arg Leu Thr Phe Thr Met Glu Gly Val 
130 135 140 

Pro Ala Asp Met Val Tyr Arg Arg Leu Val Asp Asn Arg Leu lie Thr 
145 150 155 160 

Thr Val Ser Pro Ala Asp Pro Leu Leu Glu Ala Met Gly Val Thr Glu 
165 170 175 



Ala Gly Gly Ser He Thr He Gly Leu Ser Pro Phe Ser Thr Tyr Tyr 
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180 185 190 

Glu Val Asp Gin Leu Thr Arg Val Leu Ala Ser Leu Ala 
195 200 205 



<210> 655 
<211> 535 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101} . . (535) 

<223> FRXA02801 

<400> 655 

cgacaggtga attcatgcac gtttgagtgt cccgtgtgtg gggtaatgtt gtccaagaga 60 

gtggaaggaa atgctgtggc ggttgaaagg agtgcctttc gtg ggt ttt gat gtg 115 

Val Gly Phe Asp Val 

1 5 

gcc agg gtt egg ggg ctt tat acc tct ttg ggc gat ggc tgg acg tac 163 

Ala Arg Val Arg Gly Leu Tyr Thr Ser Leu Gly Asp Gly Trp Thr Tyr 

10 15 20 

ctt aat tea cat caa att ccg cag gtt ccg gag egg gtg gcg teg gga 211 
Leu Asn Ser His Gin lie Pro Gin Val Pro Glu Arg Val Ala Ser Gly 
25 30 35 

gtt gcg gcg get ttc cgc acg cat gcg cag att tct gag gtg acg teg 259 
Val Ala Ala Ala Phe Arg Thr His Ala Gin lie Ser Glu Val Thr Ser 
40 45 50 

cag ccg att gcg gtg gat cag ttg gag get get cgc gag gca gtt gcg 3 07 
Gin Pro lie Ala Val Asp Gin Leu Glu Ala Ala Arg Glu Ala Val Ala 
55 60 65 

teg ttg gcg ggt gtg gat ccg gac tgt gtt gtg ctg ggt ccc acg agg 3 55 
Ser Leu Ala Gly Val Asp Pro Asp Cys Val Val Leu Gly Pro Thr Arg 
70 75 80 85 

cag ttt ttg get cat aca ttg gcg cgc ggt ttg ggt ggg ttt gta cgt 403 
Gin Phe Leu Ala His Thr Leu Ala Arg Gly Leu Gly Gly Phe Val Arg 
90 95 100 

cga aaa gcg ggc gtg gtg ttg teg cgc gcg gac gcg gac tgg ctg acc 451 
Arg Lys Ala Gly Val Val Leu Ser Arg Ala Asp Ala Asp Trp Leu Thr 
105 110 115 

gcg ccg ttc cgc tec etc gac ggc gtt ttt age tgg gcc gag ccc gat 499 
Ala Pro Phe Arg Ser Leu Asp Gly Val Phe Ser Trp Ala Glu Pro Asp 
120 125 130 

ttg ggc acc ggc atg ctg ccg gat tgg cag tac cag 53 5 

Leu Gly Thr Gly Met Leu Pro Asp Trp Gin Tyr Gin 
135 140 145 



<210> 656 
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<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 656 
Val Gly Phe Asp 
1 

Asp Gly Trp Thr 
20 

Arg Val Ala Ser 
35 

Ser Glu Val Thr 
50 

Arg Glu Ala Val 
65 

Leu Gly Pro Thr 



Gly Gly Phe Val 
100 

Ala Asp Trp Leu 
115 

Trp Ala Glu Pro 
130 



Val Ala Arg Val 
5 

Tyr Leu Asn Ser 



Gly Val Ala Ala 
40 

Ser Gin Pro lie 
55 

Ala Ser Leu Ala 
70 

Arg Gin Phe Leu 
85 

Arg Arg Lys Ala 



Thr Ala Pro Phe 
120 

Asp Leu Gly Thr 
135 



Arg Gly Leu Tyr 
10 

His Gin lie Pro 
25 

Ala Phe Arg Thr 



Ala Val Asp Gin 
60 

Gly Val Asp Pro 

75 

Ala His Thr Leu 
90 

Gly Val Val Leu 
105 

Arg Ser Leu Asp 



Gly Met Leu Pro 
140 



Thr Ser Leu Gly 
15 

Gin Val Pro Glu 
30 

His Ala Gin lie 
45 

Leu Glu Ala Ala 



Asp Cys Val Val 
80 

Ala Arg Gly Leu 
95 

Ser Arg Ala Asp 
110 

Gly Val Phe Ser 
125 

Asp Trp Gin Tyr 



Gin 
145 



<210> 657 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA02516 



<400> 657 

ttcattcacg ttttcgcgaa tggccagatt gtgaccaccg gtggcgctga gcttgctgac 60 

aagctcgagg ctgacggcta cgaccagttc atcaagtaac atg tec gat ttc etc 115 

Met Ser Asp Phe Leu 
1 5 



aat gca gat gga tec etc aat gtg gat aag gtg egg gaa gaa ttc cca 163 
Asn Ala Asp Gly Ser Leu Asn Val Asp Lys Val Arg Glu Glu Phe Pro 
10 15 20 



ate ctg aag cgc act gtt agg gat ggg aaa ccg ctt get tac ctg gac 
lie Leu Lys Arg Thr Val Arg Asp Gly Lys Pro Leu Ala Tyr Leu Asp 
25 30 35 



211 
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tca ggt gcg aca teg cag cga ccc gag egg gtg tgg cgt gca gag gag 2 59 
Ser Gly Ala Thr Ser Gin Arg Pro Glu Arg Val Trp Arg Ala Glu Glu 
40 45 50 

cac ttt gtg ctg cac acc aac gec ccc gtg cac cgc ggt gec tac caa 307 
His Phe Val Leu His Thr Asn Ala Pro Val His Arg Gly Ala Tyr Gin 
55 60 65 

ctg get gag gaa gca acg gat get tat gaa ggt gec cgc gag aag ate 3 55 
Leu Ala Glu Glu Ala Thr Asp Ala Tyr Glu Gly Ala Arg Glu Lys lie 
70 75 80 85 

get gee ttt gtt ggt gee gag cag cat gaa att gcg ttc act aag aat 403 
Ala Ala Phe Val Gly Ala Glu Gin His Glu lie Ala Phe Thr Lys Asn 
90 95 100 

gca act gaa gca etc aat ctt gtt gcg tac acc ttg ggt gat gac cgt 451 
Ala Thr Glu Ala Leu Asn Leu Val Ala Tyr Thr Leu Gly Asp Asp Arg 
105 110 115 

tec ggt aag tat cgt gtc cag gee ggg gat acc gtg gtc ate acg gag 499 
Ser Gly Lys Tyr Arg Val Gin Ala Gly Asp Thr Val Val lie Thr Glu 
120 125 130 

eta gag cac cac gca aac ttg gtg cca tgg cag gag ctg tgc cgt cga 547 
Leu Glu His His Ala Asn Leu Val Pro Trp Gin Glu Leu Cys Arg Arg 
135 140 145 

acc ggt gcg aca ttg aag tgg tac aag gtg act gaa gat ggt cgc att 595 
Thr Gly Ala Thr Leu Lys Trp Tyr Lys Val Thr Glu Asp Gly Arg lie 
150 155 160 165 

gat etc gat tea etc gag ctt gat gaa act gtc aag gtc gtt gec ttc 643 
Asp Leu Asp Ser Leu Glu Leu Asp Glu Thr Val Lys Val Val Ala Phe 
170 175 180 

act cac cag tec aat gtg acc ggt get gtg get gat gtt cca gag ttg 691 
Thr His Gin Ser Asn Val Thr Gly Ala Val Ala Asp Val Pro Glu Leu 
185 190 195 

gtt cgt cgt gee aag get gtc ggc get etc acg gtg ctt gat gcg tgc 73 9 
Val Arg Arg Ala Lys Ala Val Gly Ala Leu Thr Val Leu Asp Ala Cys 
200 205 210 

cag tct gtt cct cat atg cca gtg aat ttc cac gag ctg gat gta gat 787 
Gin Ser Val Pro His Met Pro Val Asn Phe His Glu Leu Asp Val Asp 
215 220 225 

ttc tct gca ttc tct ggc cat aag atg ctg gga cct gca ggc gtg ggc 83 5 
Phe Ser Ala Phe Ser Gly His Lys Met Leu Gly Pro Ala Gly Val Gly 
230 235 240 245 

gtt gtg tat gca aag tec cca ate ttg gat gaa ctg cca cca ttt ttg 883 
Val Val Tyr Ala Lys Ser Pro lie Leu Asp Glu Leu Pro Pro Phe Leu 
250 255 260 

act ggt ggt tec atg att gaa gtt gtc acc atg gag ggt tec acc tac 931 
Thr Gly Gly Ser Met lie Glu Val Val Thr Met Glu Gly Ser Thr Tyr 
265 270 275 

get gec gca cct caa cgt ttt gag gec ggc acg cag atg acc age cag 979 
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Ala Ala Ala Pro Gin Arg Phe Glu Ala Gly Thr Gin Met Thr Ser Gin 

280 *285 290 

gtt gtg ggc ttg ggt get gec gtg gac atg ctg aat gaa ate ggt atg 1027 

Val Val Gly Leu Gly Ala Ala Val Asp Met Leu Asn Glu lie Gly Met 

295 300 305 

gaa gca ate gca gcg cat gag cac gca ttg act get tac gcg ttg gaa 1075 

Glu Ala lie Ala Ala His Glu His Ala Leu Thr Ala Tyr Ala Leu Glu 

310 315 320 325 

aag etc acg gca att aag gga eta acc att get ggt cct ttg act gca 1123 

Lys Leu Thr Ala lie Lys Gly Leu Thr lie Ala Gly Pro Leu Thr Ala 

330 335 340 

gag cag cgc ggc ggt gca ate age ttc ggt gtc gag ggc att cac cca 1171 

Glu Gin Arg Gly Gly Ala lie Ser Phe Gly Val Glu Gly lie His Pro 

345 350 355 

cac gat eta ggc caa gtg ctt gac gat cag ggc gtg aat ate cgc gtc 1219 

His Asp Leu Gly Gin Val Leu Asp Asp Gin Gly Val Asn lie Arg Val 

360 365 370 

ggc cac cac tgc gcg tgg ccc gtg cac cgc age atg aac gta caa teg 12 67 

Gly His His Cys Ala Trp Pro Val His Arg Ser Met Asn Val Gin Ser 

375 380 385 

aca gca aga gca tct ttc tat etc tat aac acc ttc gaa gaa ate gac 1315 

Thr Ala Arg Ala Ser Phe Tyr Leu Tyr Asn Thr Phe Glu Glu lie Asp 

390 395 400 405 

cgc etc gcg gca gcg ate gag aag gec aag caa ttc ttt gga gtt gag 13 63 
Arg Leu Ala Ala Ala lie Glu Lys Ala Lys Gin Phe Phe Gly Val Glu 

410 415 420 

taatgaacct tgagcagatg tac 13 86 



<210> 658 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 658 

Met Ser Asp Phe Leu Asn Ala Asp Gly Ser Leu Asn Val Asp Lys Val 
15 10 15 

Arg Glu Glu Phe Pro lie Leu Lys Arg Thr Val Arg Asp Gly Lys Pro 
20 25 30 

Leu Ala Tyr Leu Asp Ser Gly Ala Thr Ser Gin Arg Pro Glu Arg Val 
35 40 45 

Trp Arg Ala Glu Glu His Phe Val Leu His Thr Asn Ala Pro Val His 
50 55 60 

Arg Gly Ala Tyr Gin Leu Ala Glu Glu Ala Thr Asp Ala Tyr Glu Gly 
65 70 75 80 



Ala Arg Glu Lys lie Ala Ala Phe Val Gly Ala Glu Gin His Glu He 
85 90 95 
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Ala Phe Thr Lys 
100 

Leu Gly Asp Asp 
115 

Val Val lie Thr 
130 

Glu Leu Cys Arg 
145 

Glu Asp Gly Arg 



Lys Val Val Ala 
180 

Asp Val Pro Glu 
195 

Val Leu Asp Ala 
210 

Glu Leu Asp Val 
225 

Pro Ala Gly Val 



Leu Pro Pro Phe 
260 

Glu Gly Ser Thr 
275 

Gin Met Thr Ser 
290 

Asn Glu lie Gly 

305 

Ala Tyr Ala Leu 



Gly Pro Leu Thr 
340 

Glu Gly lie His 
355 

Val Asn lie Arg 
370 

Met Asn Val Gin 
385 

Phe Glu Glu He 



Asn Ala Thr Glu 



Arg Ser Gly Lys 
120 

Glu Leu Glu His 
135 

Arg Thr Gly Ala 
150 

He Asp Leu Asp 
165 

Phe Thr His Gin 



Leu Val Arg Arg 
200 

Cys Gin Ser Val 
215 

Asp Phe Ser Ala 
230 

Gly Val Val Tyr 
245 

Leu Thr Gly Gly 



Tyr Ala Ala Ala 
280 

Gin Val Val Gly 
295 

Met Glu Ala He 
310 

Glu Lys Leu Thr 
325 

Ala Glu Gin Arg 



Pro His Asp Leu 
360 

Val Gly His His 
375 

Ser Thr Ala Arg 
390 

Asp Arg Leu Ala 
405 



Ala Leu Asn Leu 
105 

Tyr Arg Val Gin 



His Ala Asn Leu 
140 

Thr Leu Lys Trp 
155 

Ser Leu Glu Leu 
170 

Ser Asn Val Thr 
185 

Ala Lys Ala Val 



Pro His Met Pro 
220 

Phe Ser Gly His 
235 

Ala Lys Ser Pro 
250 

Ser Met He Glu 
265 

Pro Gin Arg Phe 



Leu Gly Ala Ala 
300 

Ala Ala His Glu 
315 

Ala He Lys Gly 
330 

Gly Gly Ala He 
345 

Gly Gin Val Leu 



Cys Ala Trp Pro 
380 

Ala Ser Phe Tyr 
395 

Ala Ala He Glu 
410 



Val Ala Tyr Thr 
110 

Ala Gly Asp Thr 
125 

Val Pro Trp Gin 



Tyr Lys Val Thr 
160 

Asp Glu Thr Val 
175 

Gly Ala Val Ala 
190 

Gly Ala Leu Thr 
205 

Val Asn Phe His 



Lys Met Leu Gly 
240 

He Leu Asp Glu 
255 

Val Val Thr Met 
270 

Glu Ala Gly Thr 
285 

Val Asp Met Leu 



His Ala Leu Thr 
320 

Leu Thr He Ala 
335 

Ser Phe Gly Val 
350 

Asp Asp Gin Gly 
365 

Val His Arg Ser 



Leu Tyr Asn Thr 
400 

Lys Ala Lys Gin 
415 
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Phe Phe Gly Val Glu 
420 



<210> 659 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXA02517 

<400> 659 

cgacagcaag agcatctttc tatctctata acaccttcga agaaatcgac cgcctcgcgg 60 

cagcgatcga gaaggccaag caattctttg gagttgagta atg aac ctt gag cag 115 

Met Asn Leu Glu Gin 
1 5 

atg tac cag gag gtg ate ctg gac cac tac aaa aac cca cag cac aag 163 
Met Tyr Gin Glu Val lie Leu Asp His Tyr Lys Asn Pro Gin His Lys 
10 15 20 

ggc ctt egg gat cct ttc gat get gag gtt cac cac gtc aac cct tct 211 
Gly Leu Arg Asp Pro Phe Asp Ala Glu Val His His Val Asn Pro Ser 
25 30 35 

tgt ggc gac gaa ttg act ctg cgc gtg aag ctg tct gag gac ggc tec 2 59 
Cys Gly Asp Glu Leu Thr Leu Arg Val Lys Leu Ser Glu Asp Gly Ser 
40 45 50 

acc gtg gag gac gtc tec tac gaa gca gtt ggt tgc tea ate age cag 3 07 
Thr Val Glu Asp Val Ser Tyr Glu Ala Val Gly Cys Ser lie Ser Gin 
55 60 65 

gee tec acg tec gtt atg gee gag gag ate gtg ggc caa ccc gtc gac 3 55 
Ala Ser Thr Ser Val Met Ala Glu Glu lie Val Gly Gin Pro Val Asp 
70 75 80 85 

aag gcg ctg gaa aag etc aca gaa ttt gag aag atg ate gtt tec cgc 403 
Lys Ala Leu Glu Lys Leu Thr Glu Phe Glu Lys Met lie Val Ser Arg 
90 95 100 

ggt cag ttt gtt ggc gat gaa gat etc ate gga gat ggc gtt get ttc 451 
Gly Gin Phe Val Gly Asp Glu Asp Leu He Gly Asp Gly Val Ala Phe 
105 110 115 

tec gga gtc gee aag tac ccg gca cgc gtg aag tgc gcg ctg ctt ggg 499 
Ser Gly Val Ala Lys Tyr Pro Ala Arg Val Lys Cys Ala Leu Leu Gly 
120 125 130 

tgg aag get ttc cag gcg gca acc get gac get gtt gcg cac gca cat 547 
Trp Lys Ala Phe Gin Ala Ala Thr Ala Asp Ala Val Ala His Ala His 
135 140 145 

tagcccgctg tattaattgg agg 570 



<210> 660 
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<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 660 

Met Asn Leu Glu Gin Met Tyr Gin Glu Val lie Leu Asp His Tyr Lys 
15 10 15 

Asn Pro Gin His Lys Gly Leu Arg Asp Pro Phe Asp Ala Glu Val His 
20 25 30 

His Val Asn Pro Ser Cys Gly Asp Glu Leu Thr Leu Arg Val Lys Leu 
35 40 45 

Ser Glu Asp Gly Ser Thr Val Glu Asp Val Ser Tyr Glu Ala Val Gly 
50 55 60 

Cys Ser lie Ser Gin Ala Ser Thr Ser Val Met Ala Glu Glu lie Val 
65 70 75 80 

Gly Gin Pro Val Asp Lys Ala Leu Glu Lys Leu Thr Glu Phe Glu Lys 
85 90 95 

Met lie Val Ser Arg Gly Gin Phe Val Gly Asp Glu Asp Leu lie Gly 
100 105 110 

Asp Gly Val Ala Phe Ser Gly Val Ala Lys Tyr Pro Ala Arg Val Lys 
115 120 125 

Cys Ala Leu Leu Gly Trp Lys Ala Phe Gin Ala Ala Thr Ala Asp Ala 
130 135 140 

Val Ala His Ala His 
145 



<210> 661 
<211> 1167 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1144) 
<223> RXA01747 

<400> 661 

cgaagtagag ccgattgcag aatcggcgga atgagacgtc gaaaagcgtt taagctttcc 60 

ctaaaaatat cactaactcg aaagatgtaa ggttgcattt gtg act ate gca cct 115 

Val Thr lie Ala Pro 
1 5 

gaa gga cga cga ctg eta cgc gtc gaa get cga aac tea gaa acc ccg 163 
Glu Gly Arg Arg Leu Leu Arg Val Glu Ala Arg Asn Ser Glu Thr Pro 
10 15 20 



att gag acg aag cct cga tgg att aga aac cag gtc aaa aac gga cct 
lie Glu Thr Lys Pro Arg Trp lie Arg Asn Gin Val Lys Asn Gly Pro 
25 30 35 



211 
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gag tat cag gat atg aag gaa cgt gtc get ggc gca tea eta cac act 259 
Glu Tyr Gin Asp Met Lys Glu Arg Val Ala Gly Ala Ser Leu His Thr 
40 45 50 

gtg tgt cag gag get ggc tgt cct aat ate cat gag tgt tgg gaa tec 307 
Val Cys Gin Glu Ala Gly Cys Pro Asn lie His Glu Cys Trp Glu Ser 
55 60 65 

cgt gag gca acc ttc etc att ggt ggc gec aac tgc tct cgc cgc tgt 3 55 
Arg Glu Ala Thr Phe Leu lie Gly Gly Ala Asn Cys Ser Arg Arg Cys 
70 75 80 85 

gat ttc tgc atg ate aac teg get cgc cct gag cca etc gac cgc ggt 403 
Asp Phe Cys Met lie Asn Ser Ala Arg Pro Glu Pro Leu Asp Arg Gly 
90 95 100 

gag cca ctg cgt gtc get gag tct gtt cgt gag atg cag ctg aat tac 451 
Glu Pro Leu Arg Val Ala Glu Ser Val Arg Glu Met Gin Leu Asn Tyr 
105 110 115 

tec acc ate acc ggt gtt acc cgt gat gat ctg gat gat gaa ggc gca 49 9 
Ser Thr lie Thr Gly Val Thr Arg Asp Asp Leu Asp Asp Glu Gly Ala 
120 125 130 

tgg ctg tac tea gaa gtg gtt cgt aag ate cac gag ctg aac cca cac 547 
Trp Leu Tyr Ser Glu Val Val Arg Lys lie His Glu Leu Asn Pro His 
135 140 145 

acc ggt gtg gaa aac ctg gtg cct gat ttc tec ggc aag aag gat ctg 595 
Thr Gly Val Glu Asn Leu Val Pro Asp Phe Ser Gly Lys Lys Asp Leu 
150 155 160 165 

ctg cag gaa gtt ttt gaa tec cgc cca gag gtt ttc get cac aac gtg 643 
Leu Gin Glu Val Phe Glu Ser Arg Pro Glu Val Phe Ala His Asn Val 
170 175 180 

gaa act gtg cca cgt att ttc aag cgc att cgc cca gca ttc cgc tac 691 
Glu Thr Val Pro Arg lie Phe Lys Arg lie Arg Pro Ala Phe Arg Tyr 
185 190 195 

gag cgt tea ctt gat gtg ate cgt cag get cgc gat ttc ggt ctg gtg 739 
Glu Arg Ser Leu Asp Val lie Arg Gin Ala Arg Asp Phe Gly Leu Val 
200 205 210 

acc aag tec aac ctg att ttg ggc atg ggt gaa acc aag gaa gaa ate 7 87 
Thr Lys Ser Asn Leu lie Leu Gly Met Gly Glu Thr Lys Glu Glu lie 
215 220 225 

acc gag gcg ctg cag gat ctg cac gac get ggc tgt gac ate ate acc 83 5 
Thr Glu Ala Leu Gin Asp Leu His Asp Ala Gly Cys Asp lie lie Thr 
230 235 240 245 

ate acc cag tac ctg cgt cct ggt cct ttg ttc cac ccc ate gag cgt 883 
lie Thr Gin Tyr Leu Arg Pro Gly Pro Leu Phe His Pro lie Glu Arg 
250 255 260 

tgg gtg aag cct gag gag ttc etc gag cac get gat get gca aag gaa 931 
Trp Val Lys Pro Glu Glu Phe Leu Glu His Ala Asp Ala Ala Lys Glu 
265 270 275 

atg ggc ttc get get gtt atg tec ggc cca ttg gtt cgt tec tct tac 979 
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Met Gly Phe Ala Ala Val Met Ser Gly Pro Leu Val Arg Ser Ser Tyr 
280 285 290 

cgt gca ggc cgt ctg tac gcg cag gcc atg gag ttc cgt ggc gag gaa 1027 
Arg Ala Gly Arg Leu Tyr Ala Gin Ala Met Glu Phe Arg Gly Glu Glu 
295 300 305 

ate cca gca cac etc gcg cac ctg aag gat act tec gga gga tec ace 1075 
lie Pro Ala His Leu Ala His Leu Lys Asp Thr Ser Gly Gly Ser Thr 
310 315 320 325 

gcc cag gaa gca tct aca ctt ctg gag cgt tac ggt get tec gaa gac 1123 
Ala Gin Glu Ala Ser Thr Leu Leu Glu Arg Tyr Gly Ala Ser Glu Asp 
330 335 340 

acc cca gtg gtg tec ttc aac taagcccgaa gttttttaac cgc 1167 
Thr Pro Val Val Ser Phe Asn 
345 



<210> 662 
<211> 348 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 662 

Val Thr lie Ala Pro Glu Gly Arg Arg Leu Leu Arg Val Glu Ala Arg 
15 10 15 

Asn Ser Glu Thr Pro lie Glu Thr Lys Pro Arg Trp lie Arg Asn Gin 
20 25 30 

Val Lys Asn Gly Pro Glu Tyr Gin Asp Met Lys Glu Arg Val Ala Gly 
35 40 45 

Ala Ser Leu His Thr Val Cys Gin Glu Ala Gly Cys Pro Asn lie His 
50 55 60 

Glu Cys Trp Glu Ser Arg Glu Ala Thr Phe Leu lie Gly Gly Ala Asn 
65 70 75 80 

Cys Ser Arg Arg Cys Asp Phe Cys Met lie Asn Ser Ala Arg Pro Glu 
85 90 95 

Pro Leu Asp Arg Gly Glu Pro Leu Arg Val Ala Glu Ser Val Arg Glu 
100 105 110 

Met Gin Leu Asn Tyr Ser Thr lie Thr Gly Val Thr Arg Asp Asp Leu 
115 120 125 

Asp Asp Glu Gly Ala Trp Leu Tyr Ser Glu Val Val Arg Lys lie His 
130 135 140 

Glu Leu Asn Pro His Thr Gly Val Glu Asn Leu Val Pro Asp Phe Ser 
145 150 155 160 

Gly Lys Lys Asp Leu Leu Gin Glu Val Phe Glu Ser Arg Pro Glu Val 
165 170 175 



Phe Ala His Asn Val Glu Thr Val Pro Arg lie Phe Lys Arg lie Arg 
180 185 190 
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Pro Ala Phe Arg Tyr Glu Arg Ser Leu Asp Val lie Arg Gin Ala Arg 
195 200 205 

Asp Phe Gly Leu Val Thr Lys Ser Asn Leu lie Leu Gly Met Gly Glu 
210 215 220 

Thr Lys Glu Glu lie Thr Glu Ala Leu Gin Asp Leu His Asp Ala Gly 
225 230 235 240 

Cys Asp lie lie Thr lie Thr Gin Tyr Leu Arg Pro Gly Pro Leu Phe 
245 250 255 

His Pro lie Glu Arg Trp Val Lys Pro Glu Glu Phe Leu Glu His Ala 
260 265 270 

Asp Ala Ala Lys Glu Met Gly Phe Ala Ala Val Met Ser Gly Pro Leu 
275 280 285 

Val Arg Ser Ser Tyr Arg Ala Gly Arg Leu Tyr Ala Gin Ala Met Glu 
290 295 300 

Phe Arg Gly Glu Glu lie Pro Ala His Leu Ala His Leu Lys Asp Thr 
305 310 315 320 

Ser Gly Gly Ser Thr Ala Gin Glu Ala Ser Thr Leu Leu Glu Arg Tyr 
325 330 335 

Gly Ala Ser Glu Asp Thr Pro Val Val Ser Phe Asn 
340 345 



<210> 663 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXA01746 

<400> 663 

aaaccgccac tcccctttca ctggggagtg gcggttttgt cgtttcatgc atgcagtgtg 60 

tgacttatca accttgttag ggctagggtg gatatctatc atg act gca cca aga 115 

Met Thr Ala Pro Arg 
1 5 

gat cct ttt ttc ccc gca gat ctt tct ate cgc gcg tct gca gag ccc 163 
Asp Pro Phe Phe Pro Ala Asp Leu Ser lie Arg Ala Ser Ala Glu Pro 
10 15 20 

att gaa att cag egg ttg ggt ttg ate gat tat caa gag gec tgg gat 211 
lie Glu lie Gin Arg Leu Gly Leu lie Asp Tyr Gin Glu Ala Trp Asp 
25 30 35 



tat caa gca gag ctt get acc cgt agg get aat gat gaa ate cct gat 
Tyr Gin Ala Glu Leu Ala Thr Arg Arg Ala Asn Asp Glu lie Pro Asp 
40 45 50 



259 
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cag ctg ctt att ttg gag cac ccg teg gtg tat acc gca ggt aag cgc 307 
Gin Leu Leu lie Leu Glu His Pro Ser Val Tyr Thr Ala Gly Lys Arg 
55 60 65 

acc cag ccg gaa gat ctt ccc acc aac gga ctg ccg gtg ate aat get 355 
Thr Gin Pro Glu Asp Leu Pro Thr Asn Gly Leu Pro Val lie Asn Ala 
70 75 80 85 

gat cgt ggt ggt cgc ate acg tgg cat ggt cct ggc caa ttg gtg ate 403 
Asp Arg Gly Gly Arg lie Thr Trp His Gly Pro Gly Gin Leu Val lie 
90 95 100 

tat ccg ate ate aaa tta gee gat ccg ate gat gtg gtt gat tac gta 451 
Tyr Pro lie lie Lys Leu Ala Asp Pro lie Asp Val Val Asp Tyr Val 
105 110 115 

aga cgc etc gag gaa gcg etc ate caa gtt gtc ggc gat atg ggt gtt 499 
Arg Arg Leu Glu Glu Ala Leu lie Gin Val Val Gly Asp Met Gly Val 
120 125 130 

gee ggc get ggg cgc att gat ggg cgt teg ggt gtg tgg gtg cca get 547 
Ala Gly Ala Gly Arg He Asp Gly Arg Ser Gly Val Trp Val Pro Ala 
135 140 145 

cat gat ggt tgg gtg gac age aag gtt gcg gec ate ggc att cga ata 59 5 
His Asp Gly Trp Val Asp Ser Lys Val Ala Ala He Gly He Arg He 
150 155 160 165 

act cgt ggt gtt gca atg cac ggt gtg gee ate aac tgc aac aac acg 643 
Thr Arg Gly Val Ala Met His Gly Val Ala He Asn Cys Asn Asn Thr 
170 175 180 

ttg gat ttc tat gag cac ate att ccg tgt ggc att get gat gca ggc 691 
Leu Asp Phe Tyr Glu His He He Pro Cys Gly He Ala Asp Ala Gly 
185 190 195 

ttg age aca etc teg agg gaa ctg aaa agg gac gtt tea gtt gag gaa 73 9 
Leu Ser Thr Leu Ser Arg Glu Leu Lys Arg Asp Val Ser Val Glu Glu 
200 205 210 

tta gtc gag cca teg ate cgc gca ttg gat gat get ttg get ggt egg 7 87 
Leu Val Glu Pro Ser He Arg Ala Leu Asp Asp Ala Leu Ala Gly Arg 
215 220 225 

ctg gtt gtt tct gat cat tct ttc ggc age gcg ccc gac cca act aag 835 
Leu Val Val Ser Asp His Ser Phe Gly Ser Ala Pro Asp Pro Thr Lys 
230 235 240 245 

aat etc cct aaa egg ggg tagtacgagg aattttgtcg gtg 87 6 

Asn Leu Pro Lys Arg Gly 
250 



<210> 664 
<211> 251 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 664 

Met Thr Ala Pro Arg Asp Pro Phe Phe Pro Ala Asp Leu Ser He Arg 
15 10 15 
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Ala Ser Ala Glu Pro lie Glu lie Gin Arg Leu Gly Leu lie Asp Tyr 
20 25 30 

Gin Glu Ala Trp Asp Tyr Gin Ala Glu Leu Ala Thr Arg Arg Ala Asn 
35 40 45 

Asp Glu lie Pro Asp Gin Leu Leu lie Leu Glu His Pro Ser Val Tyr 
50 55 60 

Thr Ala Gly Lys Arg Thr Gin Pro Glu Asp Leu Pro Thr Asn Gly Leu 
65 70 75 80 

Pro Val lie Asn Ala Asp Arg Gly Gly Arg- lie Thr Trp His Gly Pro 
85 90 95 

Gly Gin Leu Val lie Tyr Pro lie lie Lys Leu Ala Asp Pro lie Asp 
100 105 110 

Val Val Asp Tyr Val Arg Arg Leu Glu Glu Ala Leu He Gin Val Val 
115 120 125 

Gly Asp Met Gly Val Ala Gly Ala Gly Arg He Asp Gly Arg Ser Gly 
130 135 140 

Val Trp Val Pro Ala His Asp Gly Trp Val Asp Ser Lys Val Ala Ala 
145 150 155 160 

He Gly He Arg He Thr Arg Gly Val Ala Met His Gly Val Ala He 
165 170 175 

Asn Cys Asn Asn Thr Leu Asp Phe Tyr Glu His He He Pro Cys Gly 
180 185 190 

He Ala Asp Ala Gly Leu Ser Thr Leu Ser Arg Glu Leu Lys Arg Asp 
195 200 205 

Val Ser Val Glu Glu Leu Val Glu Pro Ser He Arg Ala Leu Asp Asp 
210 215 220 

Ala Leu Ala Gly Arg Leu Val Val Ser Asp His Ser Phe Gly Ser Ala 
225 230 235 240 

Pro Asp Pro Thr Lys Asn Leu Pro Lys Arg Gly 
245 250 



<210> 665 
<211> 1179 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1156) 
<223> RXA02106 

<400> 665 

ggtcgccgct tttcgacgcc cgcctgcggc gggatgactg tgatggaggg gcgcgtcgac 6 0 



aagcaaaatc tctttagcaa attcggttac tgtggggcgc atg aat aac cat ttt 115 



BGI-121CP 



-909- 



Met Asn Asn His Phe 

1 5 

gag etc aaa gta cct ggt gga aag ctt gtc gtc gtt gat gtg acc acc 163 

Glu Leu Lys Val Pro Gly Gly Lys Leu Val Val Val Asp Val Thr Thr 
10 15 20 

gat ctg gat tec att get gac gtg aag att tec ggc gat ttc ttc etc 211 
Asp Leu Asp Ser lie Ala Asp Val Lys lie Ser Gly Asp Phe Phe Leu 
25 30 35 

gaa ccc gat gag gca ttc ttc gee ctt ggc egg gcg ctg cag ggg gcg 259 
Glu Pro Asp Glu Ala Phe Phe Ala Leu Gly Arg Ala Leu Gin Gly Ala 
40 45 50 

teg gtg ggt gat aac act gat cgt ttg cag gca aag ttg gat gca gcg 3 07 
Ser Val Gly Asp Asn Thr Asp Arg Leu Gin Ala Lys Leu Asp Ala Ala 
55 60 65 

ttg gcg gaa tat gat gac gtt gag eta cac ggc ttt age act gcg gat 3 55 
Leu Ala Glu Tyr Asp Asp Val Glu Leu His Gly Phe Ser Thr Ala Asp 
70 75 80 85 

att get tta get gtg cgt egg gca gtc acc ggc gcg caa gat ttc acc 403 
lie Ala Leu Ala Val Arg Arg Ala Val Thr Gly Ala Gin Asp Phe Thr 
90 95 100 

gat tat gaa tgg gaa ate ctg cac cca ggg gtg ctt cct acc cca ctt 451 
Asp Tyr Glu Trp Glu lie Leu His Pro Gly Val Leu Pro Thr Pro Leu 
105 110 115 

aac gtt gcg ttg gat gag etc ctt ttg gac caa gtt gee agt ggt cag 499 
Asn Val Ala Leu Asp Glu Leu Leu Leu Asp Gin Val Ala Ser Gly Gin 
120 125 130 

cgt ggc ccg acg atg cgc att tgg gat tgg gat gat cgc gee aca gtg 547 
Arg Gly Pro Thr Met Arg lie Trp Asp Trp Asp Asp Arg Ala Thr Val 
135 140 145 

ate ggt agt ttc cag tea tat gtc aat gaa ate aac caa gaa ggc gtt 595 
lie Gly Ser Phe Gin Ser Tyr Val Asn Glu lie Asn Gin Glu Gly Val 
150 155 160 165 

aat gaa cat ggt gtg acc gtg gta cga cgc atg tct ggt ggc ggt gca 643 
Asn Glu His Gly Val Thr Val Val Arg Arg Met Ser Gly Gly Gly Ala 
170 175 180 

atg ttt atg gag ggc ggc aac tgc ate acc tat tec ctg tat gca ccg 691 
Met Phe Met Glu Gly Gly Asn Cys lie Thr Tyr Ser Leu Tyr Ala Pro 
185 190 195 

gaa tct etc gtt get ggt ttg age tat gag cag tec tat gaa tat ttg 739 
Glu Ser Leu Val Ala Gly Leu Ser Tyr Glu Gin Ser Tyr Glu Tyr Leu 
200 205 210 

gat cgt tgg gtg att get gcg ctg aag aca cac gat gtt gac get tgg 787 
Asp Arg Trp Val lie Ala Ala Leu Lys Thr His Asp Val Asp Ala Trp 
215 220 225 



tac gtg cct ate aat gac ate acc tec acc ggc gga aaa ate ggt ggc 835 
Tyr Val Pro lie Asn Asp He Thr Ser Thr Gly Gly Lys He Gly Gly 
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230 



235 240 245 



get gca cag aaa cgt cgc agt ggc gca gtc etc cac cac gtg acc atg 
Ala Ala Gin Lys Arg Arg Ser Gly Ala Val Leu His His Val Thr Met 
250 255 260 



883 



tec tat gac ate gat gcg gac atg atg acc cag gtg ttg cgc att gga 931 
Ser Tyr Asp lie Asp Ala Asp Met Met Thr Gin Val Leu Arg lie Gly 
265 270 275 

aag gtg aag att tec gac aag ggt ctt cgc age gca aag aag cgc gtt 979 

Lys Val Lys He Ser Asp Lys Gly Leu Arg Ser Ala Lys Lys Arg Val 

280 285 290 

gat cct ctg cgc cgc caa aca ggt gca tea cgt gag caa ate ate gac 
Asp Pro Leu Arg Arg Gin Thr Gly Ala Ser Arg Glu Gin He He Asp 
295 300 305 

acc eta aag tec aca ttc agt get agg tac ggc gcg caa gaa gta gag 
Thr Leu Lys Ser Thr Phe Ser Ala Arg Tyr Gly Ala Gin Glu Val Glu 
310 315 320 325 

etc age gat gaa gat ttc gcg gca ggc cac gac eta gta aaa acc aaa 1123 
Leu Ser Asp Glu Asp Phe Ala Ala Gly His Asp Leu Val Lys Thr Lys 
330 335 340 

tac gee acc gag gag tgg act aag cga gtt caa tagtttctat ggatctgeae 117 6 
Tyr Ala Thr Glu Glu Trp Thr Lys Arg Val Gin 
345 350 

a=a ^ 1179 
aag 



1027 



1075 



<210> 666 
<211> 352 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 666 

Met Asn Asn His Phe Glu Leu Lys Val Pro Gly Gly Lys Leu Val Val 
! 5 10 15 

Val Asp Val Thr Thr Asp Leu Asp Ser He Ala Asp Val Lys He Ser 
20 25 30 

Gly Asp Phe Phe Leu Glu Pro Asp Glu Ala Phe Phe Ala Leu Gly Arg 
35 40 45 

Ala Leu Gin Gly Ala Ser Val Gly Asp Asn Thr Asp Arg Leu Gin Ala 
50 55 60 

Lys Leu Asp Ala Ala Leu Ala Glu Tyr Asp Asp Val Glu Leu His Gly 
65 70 75 80 

Phe Ser Thr Ala Asp He Ala Leu Ala Val Arg Arg Ala Val Thr Gly 
85 90 95 

Ala Gin Asp Phe Thr Asp Tyr Glu Trp Glu He Leu His Pro Gly Val 
100 105 HO 

Leu Pro Thr Pro Leu Asn Val Ala Leu Asp Glu Leu Leu Leu Asp Gin 
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115 120 125 

Val Ala Ser Gly Gin Arg Gly Pro Thr Met Arg lie Trp Asp Trp Asp 
130 135 140 

Asp Arg Ala Thr Val He Gly Ser Phe Gin Ser Tyr Val Asn Glu He 
145 150 155 160 

Asn Gin Glu Gly Val Asn Glu His Gly Val Thr Val Val Arg Arg Met 
165 170 175 

Ser Gly Gly Gly Ala Met Phe Met Glu Gly Gly Asn Cys He Thr Tyr 
180 185 190 

Ser Leu Tyr Ala Pro Glu Ser Leu Val Ala Gly Leu Ser Tyr Glu Gin 
195 200 205 

Ser Tyr Glu Tyr Leu Asp Arg Trp Val He Ala Ala Leu Lys Thr His 
210 215 220 

Asp Val Asp Ala Trp Tyr Val Pro He Asn Asp He Thr Ser Thr Gly 
225 230 235 240 

Gly Lys He Gly Gly Ala Ala Gin Lys Arg Arg Ser Gly Ala Val Leu 
245 250 255 

His His Val Thr Met Ser Tyr Asp He Asp Ala Asp Met Met Thr Gin 
260 265 270 

Val Leu Arg He Gly Lys Val Lys He Ser Asp Lys Gly Leu Arg Ser 
275 280 285 

Ala Lys Lys Arg Val Asp Pro Leu Arg Arg Gin Thr Gly Ala Ser Arg 
290 295 300 

Glu Gin He He Asp Thr Leu Lys Ser Thr Phe Ser Ala Arg Tyr Gly 
305 310 315 320 

Ala Gin Glu Val Glu Leu Ser Asp Glu Asp Phe Ala Ala Gly His Asp 
325 330 335 

Leu Val Lys Thr Lys Tyr Ala Thr Glu Glu Trp Thr Lys Arg Val Gin 
340 345 350 



<210> 667 
<211> 403 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> RXS01183 

<400> 667 

cttgatatga cccgaacacc acacatcaca aattgaatcg gtatcctttg gggtattagt 
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ttccgtttta acgacacgac ttgcgaggag tcttaaaata atg gcg ttc tec gta 115 

Met Ala Phe Ser Val 
1 5 

gag atg ccc gag ctg ggc gaa tea gta acc gaa ggc acg ate ace cag 
Glu Met Pro Glu Leu Gly Glu Ser Val Thr Glu Gly Thr lie Thr Gin 
10 15 20 



70 

gaa get cct gee gac gag gca cca get cct gec gaa gag gaa gaa cca 
Glu Ala Pro Ala Asp Glu Ala Pro Ala Pro Ala Glu Glu Glu Glu Pro 
90 95 100 



163 



tgg ttg aag tct gtt ggt gac act gtt gag gta gat gag ccg ttg etc 211 
Trp Leu Lys Ser Val Gly Asp Thr Val Glu Val Asp Glu Pro Leu Leu 
25 30 35 

gag gtc tea act gac aag gtc gac acc gag att ccc tct cct gtc gec 259 
Glu Val Ser Thr Asp Lys Val Asp Thr Glu lie Pro Ser Pro Val Ala 
40 45 50 

ggt gtc ate eta gag att aag get gaa gag gat gac acc gtc gac gtc 
Gly Val lie Leu Glu lie Lys Ala Glu Glu Asp Asp Thr Val Asp Val 
55 60 65 

ggc ggt gtc att gca ata ate ggc gat get gat gag act cct gee aac 3 55 
Gly Gly Val lie Ala lie lie Gly Asp Ala Asp Glu Thr Pro Ala Asn 

75 80 85 



307 



403 



<210> 668 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 668 

Met Ala Phe Ser Val Glu Met Pro < 
1 5 

Gly Thr lie Thr Gin Trp Leu Lys i 
20 

Asp Glu Pro Leu Leu Glu Val Ser 1 
35 40 



Glu Leu Gly Glu Ser Val Thr Glu 
10 15 

Ser Val Gly Asp Thr Val Glu Val 
25 30 

Thr Asp Lys Val Asp Thr Glu lie 
45 



Pro Ser Pro Val Ala Gly Val lie Leu Glu lie Lys Ala Glu Glu Asp 
50 55 60 

Asp Thr Val Asp Val Gly Gly Val lie Ala lie lie Gly Asp Ala Asp 
65 70 75 80 

Glu Thr Pro Ala Asn Glu Ala Pro Ala Asp Glu Ala Pro Ala Pro Ala 
85 90 95 

Glu Glu Glu Glu Pro 
100 



<210> 669 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXS01260 



<400> 669 

ctaaacgtgg gctgcattcc ttccaaagtc tctgatcaaa aacgctgaag ttgcccatac 60 

ctttacccat gagaagaaga ccttcggcat caatggcgaa gtg acc ttc aac tat 11 

Val Thr Phe Asn Tyr 
1 5 



gag gat get cac aag cgt tec cgt ggc gtt tec gac aag ate gtt gga 163 

Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser Asp Lys lie Val Gly 

10 15 20 

ggc gtt cat tac ttg atg aag aag aac aag ate ate gaa att cat ggt 211 

Gly Val His Tyr Leu Met Lys Lys Asn Lys lie lie Glu lie His Gly 

25 30 35 

ctt gga aac ttc aag gat get aag act ctt gag gtc acc gac ggt aag 259 

Leu Gly Asn Phe Lys Asp Ala Lys Thr Leu Glu Val Thr Asp Gly Lys 
40 45 50 



gat get ggc aag acc ate acc ttt gat gac tgc ate ate gca acc ggt 
Asp Ala Gly Lys Thr lie Thr Phe Asp Asp Cys lie lie Ala Thr Gly 
55 60 65 



aac tac ggt gta gat gta acc gtc ate gag ttc atg gat cgt gtg ctt 
Asn Tyr Gly Val Asp Val Thr Val lie Glu Phe Met Asp Arg Val Leu 
120 125 130 

cca aat gaa gat get gaa gtc tec aag gtt att gca aag gee tac aag 
Pro Asn Glu Asp Ala Glu Val Ser Lys Val lie Ala Lys Ala Tyr Lys 
135 140 145 



307 



teg gta gtc aac acc etc cgt ggc gtt gac ttc tea gag aac gtt gtg 355 
Ser Val Val Asn Thr Leu Arg Gly Val Asp Phe Ser Glu Asn Val Val 
70 75 80 85 

tct ttt gaa gag cag att ctt aac cct gtt gcg cca aag aag atg gtc 403 
Ser Phe Glu Glu Gin lie Leu Asn Pro Val Ala Pro Lys Lys Met Val 
90 95 100 

att gtt ggt gca ggc gca att gga atg gaa ttc gee tac gtt ctt ggt 451 
lie Val Gly Ala Gly Ala lie Gly Met Glu Phe Ala Tyr Val Leu Gly 
105 HO 115 



499 



547 



aag atg ggc gtt aag ctt ctt cct ggc cat gca acc act get gtt egg 
Lys Met Gly Val Lys Leu Leu Pro Gly His Ala Thr Thr Ala Val Arg 
150 155 160 165 



gac aac ggt gac ttt gtc gag gtt gat tac cag aag aag ggc tct gac 
Asp Asn Gly Asp Phe Val Glu Val Asp Tyr Gin Lys Lys Gly Ser Asp 
170 175 180 



643 



aag aca gag act ctt act gtt gat cga gtc atg gtt tec gtt ggt ttc 
Lys Thr Glu Thr Leu Thr Val Asp Arg Val Met Val Ser Val Gly Phe 
185 190 195 



691 
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cgt cca cgc gtt gag gga ttt ggt ctt gaa aac act ggc gtt aag etc 
Arg Pro Arg Val Glu Gly Phe Gly Leu Glu Asn Thr Gly Val Lys Leu 
200 205 210 

acc gag cgt ggc gca ate gag ate gat gat tac atg cgt acc aac gtc 
Thr Glu Arg Gly Ala lie Glu lie Asp Asp Tyr Met Arg Thr Asn Val 
215 220 225 

gat ggc att tac gec ate ggt gac gtg acc gec aag ctt cag ctt get 
Asp Gly lie Tyr Ala lie Gly Asp Val Thr Ala Lys Leu Gin Leu Ala 
230 235 240 245 

cac gtc gca gaa gca cag ggc att gtt gec gca gag act att get ggt 
His Val Ala Glu Ala Gin Gly lie Val Ala Ala Glu Thr He Ala Gly 
250 255 260 

gca gaa act cag act ctt ggt gat tac atg atg atg cca cgt gca acc 
Ala Glu Thr Gin Thr Leu Gly Asp Tyr Met Met Met Pro Arg Ala Thr 
265 270 275 

ttc tgc aac cca cag gtt tct tec ttt ggt tac acc gaa gag cag gec 
Phe Cys Asn Pro Gin Val Ser Ser Phe Gly Tyr Thr Glu Glu Gin Ala 
280 285 290 

aag gag aag tgg cca gat cgt gag ate aag gtt get tec ttc cca ttc 1027 
Lys Glu Lys Trp Pro Asp Arg Glu He Lys Val Ala Ser Phe Pro Phe 
295 300 305 



tct gca aac ggt aaa gca gtt ggc ctg gca gaa act gat ggt ttc gca 
Ser Ala Asn Gly Lys Ala Val Gly Leu Ala Glu Thr Asp Gly Phe Ala 
310 315 320 325 



739 



787 



835 



883 



931 



979 



1075 



aag ate gtt get gat gca gaa ttc ggt gag ctg etc ggt gca cac ctg 1123 
Lys He Val Ala Asp Ala Glu Phe Gly Glu Leu Leu Gly Ala His Leu 
330 335 340 

gtt gga gca aat gca tea gag etc ate aat gaa ttg gtg ctt get cag 1171 
Val Gly Ala Asn Ala Ser Glu Leu He Asn Glu Leu Val Leu Ala Gin 
345 350 355 

aac tgg gat etc acc act gaa gag ate tct cgt age gtc cat att cac 1219 
Asn Trp Asp Leu Thr Thr Glu Glu lie Ser Arg Ser Val His He His 
360 365 370 

cca acg eta tct gag gca gtt aag gaa get gca cac ggt ate tct gga 12 67 
Pro Thr Leu Ser Glu Ala Val Lys Glu Ala Ala His Gly He Ser Gly 
375 380 385 

cac atg ate aac ttc tagaatccac ctcgttggcc ctg 1305 

His Met He Asn Phe 

390 



<210> 670 
<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 670 

Val Thr Phe Asn Tyr Glu Asp Ala His Lys Arg Ser Arg Gly Val Ser 
15 10 15 
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Asp Lys lie Val 
20 

lie Glu He His 
35 

Val Thr Asp Gly 
50 

He He Ala Thr 
65 

Ser Glu Asn Val 



Pro Lys Lys Met 
100 

Ala Tyr Val Leu 
115 

Met Asp Arg Val 
130 

Ala Lys Ala Tyr 
145 

Thr Thr Ala Val 



Lys Lys Gly Ser 
180 

Val Ser Val Gly 
195 

Thr Gly Val Lys 
210 

Met Arg Thr Asn 
225 

Lys Leu Gin Leu 



Glu Thr He Ala 
260 

Met Pro Arg Ala 
275 

Thr Glu Glu Gin 
290 

Ala Ser Phe Pro 
305 

Thr Asp Gly Phe 



Gly Gly Val His 



Gly Leu Gly Asn 
40 

Lys Asp Ala Gly 
55 

Gly Ser Val Val 
70 

Val Ser Phe Glu 
85 

Val He Val Gly 



Gly Asn Tyr Gly 
120 

Leu Pro Asn Glu 
135 

Lys Lys Met Gly 
150 

Arg Asp Asn Gly 
165 

Asp Lys Thr Glu 



Phe Arg Pro Arg 
200 

Leu Thr Glu Arg 
215 

Val Asp Gly He 
230 

Ala His Val Ala 
245 

Gly Ala Glu Thr 



Thr Phe Cys Asn 
280 

Ala Lys Glu Lys 
295 

Phe Ser Ala Asn 
310 

Ala Lys He Val 
325 



Tyr Leu Met Lys 
25 

Phe Lys Asp Ala 



Lys Thr He Thr 
60 

Asn Thr Leu Arg 
75 

Glu Gin He Leu 
90 

Ala Gly Ala He 
105 

Val Asp Val Thr 



Asp Ala Glu Val 
140 

Val Lys Leu Leu 
155 

Asp Phe Val Glu 
170 

Thr Leu Thr Val 
185 

Val Glu Gly Phe 



Gly Ala He Glu 
220 

Tyr Ala lie Gly 
235 

Glu Ala Gin Gly 
250 

Gin Thr Leu Gly 
265 

Pro Gin Val Ser 



Trp Pro Asp Arg 
300 

Gly Lys Ala Val 
315 

Ala Asp Ala Glu 
330 



Lys Asn Lys He 
30 

Lys Thr Leu Glu 
45 

Phe Asp Asp Cys 



Gly Val Asp Phe 
80 

Asn Pro Val Ala 
95 

Gly Met Glu Phe 
110 

Val He Glu Phe 
125 

Ser Lys Val He 



Pro Gly His Ala 
160 

Val Asp Tyr Gin 
175 

Asp Arg Val Met 
190 

Gly Leu Glu Asn 
205 

lie Asp Asp Tyr 



Asp Val Thr Ala 
240 

He Val Ala Ala 
255 

Asp Tyr Met Met 
270 

Ser Phe Gly Tyr 
285 

Glu He Lys Val 



Gly Leu Ala Glu 
320 

Phe Gly Glu Leu 
335 
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Leu Gly Ala His Leu Val Gly Ala 
340 

Leu Val Leu Ala Gin Asn Trp Asp 
355 360 

Ser Val His lie His Pro Thr Leu 
370 375 

His Gly lie Ser Gly His Met lie 
385 390 



Asn Ala Ser Glu Leu lie Asn Glu 
345 350 

Leu Thr Thr Glu Glu lie Ser Arg 
365 

Ser Glu Ala Val Lys Glu Ala Ala 
380 

Asn Phe 



<210> 671 
<211> 294 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (271) 

<223> RXS01261 

<400> 671 

gtgggtgttt ttcattttct tccactctaa aattaagtat ggaaaaccaa ccgcacccgg 60 

atgcacgaca atgacccact aaacacgtat ccttgaatgc gtg act gaa cat tat 115 

Val Thr Glu His Tyr 
1 5 

gac gta gta gta etc gga gec ggc ccc ggt ggc tat gtc tec gec ate 163 
Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly Tyr Val Ser Ala He 
10 15 20 

cgt gca gcg cag ctt ggc aag aag gtt get gta att gag aag cag tac 211 
Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val He Glu Lys Gin Tyr 
25 30 35 



tgg ggt ggt gtt tgc eta aac gtg ggc tgc att cct tec aaa gtc tct 
Trp Gly Gly Val Cys Leu Asn Val Gly Cys He Pro Ser Lys Val Ser 
40 45 50 

gat caa aaa cgc tgaagttgcc cataccttta ccc 
Asp Gin Lys Arg 
55 



259 



294 



<210> 672 
<211> 57 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 672 

Val Thr Glu His Tyr Asp Val Val Val Leu Gly Ala Gly Pro Gly Gly 
15 10 15 

Tyr Val Ser Ala He Arg Ala Ala Gin Leu Gly Lys Lys Val Ala Val 
20 25 30 

He Glu Lys Gin Tyr Trp Gly Gly Val Cys Leu Asn Val Gly Cys He 
35 40 45 
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Pro Ser Lys Val Ser Asp Gin Lys Arg 
50 55 



<210> 673 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (982) 

<223> RXA02717 

<400> 673 

aggcatgtcc ctaacgaaca tcccagcctc atctcaatgg gcaattagcg acgttttgaa 60 

gcgtccttca cccggccgag tacctttttc tgtcgagttt atg cca ccc cgc gac 115 

Met Pro Pro Arg Asp 
1 5 



gat gca get gaa gag cgt ctt tac cgc gca gca gag gtc ttc cat gac 
Asp Ala Ala Glu Glu Arg Leu Tyr Arg Ala Ala Glu Val Phe His Asp 
10 15 20 



tec act cct gag ttc egg gaa ttc gac etc ggt ate gec tec ttc ccc 
Ser Thr Pro Glu Phe Arg Glu Phe Asp Leu Gly He Ala Ser Phe Pr - 
120 125 130 



o 



163 



etc ggt gca teg ttt gtc tec gtg act tat ggt get ggc gga tea acc 211 
Leu Gly Ala Ser Phe Val Ser Val Thr Tyr Gly Ala Gly Gly Ser Thr 
25 30 35 

cgt gag aga acc tea cgt att get cga cga tta gcg aaa caa ccg ttg 259 
Arg Glu Arg Thr Ser Arg He Ala Arg Arg Leu Ala Lys Gin Pro Leu 
40 45 50 

ace act ctg gtg cac ctg acc ctg gtt aac cac act cgc gaa gag atg 307 

Thr Thr Leu Val His Leu Thr Leu Val Asn His Thr Arg Glu Glu Met 
55 60 65 

aag gca att ctt egg gaa tac eta gag ctg gga tta aca aac ctg ttg 3 55 
Lys Ala He Leu Arg Glu Tyr Leu Glu Leu Gly Leu Thr Asn Leu Leu 
70 75 80 85 

gcg ctt cga gga gat ccg cct gga gac cca tta ggc gat tgg gtg age 
Ala Leu Arg Gly Asp Pro Pro Gly Asp Pro Leu Gly Asp Trp Val Ser 
90 95 100 

acc gat gga gga ctg aac tat gee tct gag etc ate gat ctt att aag 
Thr Asp Gly Gly Leu Asn Tyr Ala Ser Glu Leu He Asp Leu He Lys 
105 HO H5 



403 



451 



499 



gaa ggg cat ttc egg gcg aaa act eta gaa gaa gac acc aaa tac act 547 
Glu Gly His Phe Arg Ala Lys Thr Leu Glu Glu Asp Thr Lys Tyr Thr 
135 140 145 

ctg gcg aag ctg cgt gga ggg gca gag tac tec ate acg cag atg ttc 595 
Leu Ala Lys Leu Arg Gly Gly Ala Glu Tyr Ser He Thr Gin Met Phe 
150 155 160 165 
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ttt gat gtg gaa gac tac ctg cga ctt cgt gat cgc ctt gtc get gca 643 
Phe Asp Val Glu Asp Tyr Leu Arg Leu Arg Asp Arg Leu Val Ala Ala 
170 175 180 

gac ccc att cat ggt gcg aag cca ate att cct ggc ate atg ccc att 691 
Asp Pro lie His Gly Ala Lys Pro lie lie Pro Gly lie Met Pro lie 
185 190 195 

acg age ctg egg tct gtg cgt cga cag gtc gaa etc tct ggt get caa 73 9 
Thr Ser Leu Arg Ser Val Arg Arg Gin Val Glu Leu Ser Gly Ala Gin 
200 205 210 

ttg ccg age caa eta gaa gaa tea ctt gtt cga get gca aac ggc aat 7 87 
Leu Pro Ser Gin Leu Glu Glu Ser Leu Val Arg Ala Ala Asn Gly Asn 
215 220 225 

gaa gaa gcg aac aaa gac gag ate cgc aag gtg ggc att gaa tat tec 83 5 
Glu Glu Ala Asn Lys Asp Glu lie Arg Lys Val Gly lie Glu Tyr Ser 
230 235 240 245 

acc aat atg gca gag cga etc att gec gaa ggt gcg gaa gat ctg cac 8 83 
Thr Asn Met Ala Glu Arg Leu lie Ala Glu Gly Ala Glu Asp Leu His 
250 255 260 

ttc atg acg ctt aac ttc acc cgt gca acc caa gaa gtg ttg tac aac 931 
Phe Met Thr Leu Asn Phe Thr Arg Ala Thr Gin Glu Val Leu Tyr Asn 
265 270 275 

ctt ggc atg gcg cct get tgg gga gca gag cac ggc caa gac gcg gtg 97 9 
Leu Gly Met Ala Pro Ala Trp Gly Ala Glu His Gly Gin Asp Ala Val 
280 285 290 

cgt taagccctct taggaatcat gaa 1005 
Arg 



<210> 674 
<211> 294 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 674 

Met Pro Pro Arg Asp Asp Ala Ala Glu Glu Arg Leu Tyr Arg Ala Ala 
15 10 15 

Glu Val Phe His Asp Leu Gly Ala Ser Phe Val Ser Val Thr Tyr Gly 

20 25 30 

Ala Gly Gly Ser Thr Arg Glu Arg Thr Ser Arg lie Ala Arg Arg Leu 
35 40 45 

Ala Lys Gin Pro Leu Thr Thr Leu Val His Leu Thr Leu Val Asn His 
50 55 60 

Thr Arg Glu Glu Met Lys Ala lie Leu Arg Glu Tyr Leu Glu Leu Gly 
65 70 75 80 



Leu Thr Asn Leu Leu Ala Leu Arg Gly Asp Pro Pro Gly Asp Pro Leu 
85 90 95 
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Gly Asp Trp Val Ser Thr Asp Gly Gly Leu Asn Tyr Ala Ser Glu Leu 
100 105 HO 

lie Asp Leu lie Lys Ser Thr Pro Glu Phe Arg Glu Phe Asp Leu Gly 
115 120 125 

lie Ala Ser Phe Pro Glu Gly His Phe Arg Ala Lys Thr Leu Glu Glu 
130 135 140 

Asp Thr Lys Tyr Thr Leu Ala Lys Leu Arg Gly Gly Ala Glu Tyr Ser 
145 150 155 160 

lie Thr Gin Met Phe Phe Asp Val Glu Asp Tyr Leu Arg Leu Arg Asp 
165 170 175 

Arg Leu Val Ala Ala Asp Pro lie His Gly Ala Lys Pro lie lie Pro 
180 185 190 

Gly lie Met Pro He Thr Ser Leu Arg Ser Val Arg Arg Gin Val Glu 
195 200 205 

Leu Ser Gly Ala Gin Leu Pro Ser Gin Leu Glu Glu Ser Leu Val Arg 
210 215 220 

Ala Ala Asn Gly Asn Glu Glu Ala Asn Lys Asp Glu He Arg Lys Val 
225 230 235 240 

Gly He Glu Tyr Ser Thr Asn Met Ala Glu Arg Leu He Ala Glu Gly 
245 250 255 

Ala Glu Asp Leu His Phe Met Thr Leu Asn Phe Thr Arg Ala Thr Gin 
260 265 270 

Glu Val Leu Tyr Asn Leu Gly Met Ala Pro Ala Trp Gly Ala Glu His 
275 280 285 

Gly Gin Asp Ala Val Arg 
290 



<210> 675 
<211> 601 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> RXN02027 

<400> 675 

tcacgtgctc atcgataggc aaactcatgg aaccaagagt acctgccccc gcaaccccaa 60 

tcgtcgtacc cctccgaaaa taacggttat ccttagattt atg age caa act aag 115 

Met Ser Gin Thr Lys 

1 5 

cag gaa ctg cgc acg aag ctt egg gaa gcg cgc acc aat atg gat gag 163 

Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg Thr Asn Met Asp Glu 

10 15 20 
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gct tct cgc acg cga gaa aac gca gcc ate att gec aac gtt tct tat 
Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie Ala Asn Val Ser Tyr 
25 30 35 

tac ate cgc tea aag cag cca aaa agg att gcc get tac gtg ccg gtg 
Tyr He Arg Ser Lys Gin Pro Lys Arg He Ala Ala Tyr Val Pro Val 
40 45 50 

cgt ace gaa cct ggt ggg cga ttg ctt ctt gac gcc etc cac gcc gaa 
Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp Ala Leu His Ala Glu 
55 60 65 

act tec gcg ctt att ttg cca gtc tec etc gag gat cga cgc etc gac 
Thr Ser Ala Leu He Leu Pro Val Ser Leu Glu Asp Arg Arg Leu Asp 
70 75 80 85 

tgg get ctt tat gaa ggc cca ace age ctt gtt cct ggc gca ttt ggc 
Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val Pro Gly Ala Phe Gly 
90 95 100 

ate cag gaa ccc ggt ggc act cgc ctt gga cct gaa get etc aac ttc 
He Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro Glu Ala Leu Asn Phe 
105 HO H5 

tgc gac ctt gtc ate gcc ccc gca ctg gca tgc acc cce agt gga ate 
Cys Asp Leu Val He Ala Pro Ala Leu Ala Cys Thr Pro Ser Gly He 
120 125 130 

agg eta ggt aaa ggt ggc ggt ttc tac gac cgc get eta gcc acc gga 
Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg Ala Leu Ala Thr Gly 
135 140 145 

gtc aag get gae gtg att act ttg etc ttc aac gga gaa ate cgc gac 
Val Lys Ala Asp Val He Thr Leu Leu Phe Asn Gly Glu He Arg Asp 
150 155 160 165 

gat ate 
Asp He 



<210> 676 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 676 

Met Ser Gin Thr Lys Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg 
15 10 15 

Thr Asn Met Asp Glu Ala Ser Arg Thr Arg Glu Asn Ala Ala He He 
20 25 30 

Ala Asn Val Ser Tyr Tyr He Arg Ser Lys Gin Pro Lys Arg He Ala 
35 40 45 

Ala Tyr Val Pro Val Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp 
50 55 60 

Ala Leu His Ala Glu Thr Ser Ala Leu He Leu Pro Val Ser Leu Glu 
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65 70 75 80 

Asp Arg Arg Leu Asp Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val 
85 90 95 

Pro Gly Ala Phe Gly lie Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro 
100 105 110 

Glu Ala Leu Asn Phe Cys Asp Leu Val lie Ala Pro Ala Leu Ala Cys 
115 120 125 

Thr Pro Ser Gly lie Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg 
130 135 140 

Ala Leu Ala Thr Gly Val Lys Ala Asp Val lie Thr Leu Leu Phe Asn 
145 150 155 160 

Gly Glu lie Arg Asp Asp lie 
165 



<210> 677 
<211> 595 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> FRXA02027 

<400> 677 

tcacgtgctc atcgataggc aaactcatgg aaccaagagt acctgccccc gcaaccccaa 60 

tcgtcgtacc cctccgaaaa taacggttat ccttagattt atg age caa act aag 115 

Met Ser Gin Thr Lys 
1 5 

cag gaa ctg cgc acg aag ctt egg gaa gcg cgc acc aat atg gat gag 163 
Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg Thr Asn Met Asp Glu 
10 15 20 

get tct cgc acg cga gaa aac gca gec ate att gec aac gtt tct tat 211 
Ala Ser Arg Thr Arg Glu Asn Ala Ala lie lie Ala Asn Val Ser Tyr 
25 30 35 

tac ate cgc tea aag cag cca aaa agg att gee get tac gtg ccg gtg 259 
Tyr lie Arg Ser Lys Gin Pro Lys Arg lie Ala Ala Tyr Val Pro Val 
40 45 50 

cgt acc gaa cct ggt ggg cga ttg ctt ctt gac gec etc cac gec gaa 3 07 
Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp Ala Leu His Ala Glu 
55 60 65 

act tec gcg ctt att ttg cca gtc tec etc gag gat cga cgc etc gac 355 
Thr Ser Ala Leu lie Leu Pro Val Ser Leu Glu Asp Arg Arg Leu Asp 
70 75 80 85 

tgg get ctt tat gaa ggc cca acc age ctt gtt cct ggc gca ttt ggc 403 
Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val Pro Gly Ala Phe Gly 
90 95 100 
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atc cag gaa ccc ggt ggc act cgc ctt gga cct gaa get etc aac ttc 451 
He Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro Glu Ala Leu Asn Phe 
105 HO H5 



tgc gac ctt gtc ate gee ccc gca ctg gca tgc acc ccc agt gga ate 
Cys Asp Leu Val He Ala Pro Ala Leu Ala Cys Thr Pro Ser Gly He 
120 125 130 



499 



agg eta ggt aaa ggt ggc ggt ttc tac gac cgc get eta gec acc gga 547 
Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg Ala Leu Ala Thr Gly 
135 140 145 

gtc aag get gac gtg att act ttg etc ttc aac gga gaa ate cgc gac 595 
Val Lys Ala Asp Val He Thr Leu Leu Phe Asn Gly Glu He Arg Asp 
150 155 160 165 



<210> 678 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 678 

Met Ser Gin Thr Lys Gin Glu Leu Arg Thr Lys Leu Arg Glu Ala Arg 
15 10 i5 

Thr Asn Met Asp Glu Ala Ser Arg Thr Arg Glu Asn Ala Ala He He 
20 25 30 

Ala Asn Val Ser Tyr Tyr He Arg Ser Lys Gin Pro Lys Arg He Ala 
35 40 45 

Ala Tyr Val Pro Val Arg Thr Glu Pro Gly Gly Arg Leu Leu Leu Asp 
50 55 60 

Ala Leu His Ala Glu Thr Ser Ala Leu He Leu Pro Val Ser Leu Glu 
65 70 75 80 

Asp Arg Arg Leu Asp Trp Ala Leu Tyr Glu Gly Pro Thr Ser Leu Val 
85 90 95 

Pro Gly Ala Phe Gly He Gin Glu Pro Gly Gly Thr Arg Leu Gly Pro 
100 105 HO 

Glu Ala Leu Asn Phe Cys Asp Leu Val He Ala Pro Ala Leu Ala Cys 
115 120 125 

Thr Pro Ser Gly He Arg Leu Gly Lys Gly Gly Gly Phe Tyr Asp Arg 
130 135 140 

Ala Leu Ala Thr Gly Val Lys Ala Asp Val He Thr Leu Leu Phe Asn 
145 150 155 160 

Gly Glu He Arg Asp 
165 



<210> 679 
<211> 579 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 

<400> 679 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 

gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 115 

Met lie Gly Ala lie 
1 5 

tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc ace gac atg ccc 163 
Trp Ala Gin Gly Arg Asp Gly lie lie Gly Asp Gly Thr Asp Met Pro 
10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa ace ace atg ggc 211 
Trp His lie Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 
25 30 35 

cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 2 59 
Gin Pro Val lie Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 3 07 
Pro Leu Pro Gly Arg Glu Asn Phe lie Leu Ser Ser Arg Glu Pro Gly 
55 60 65 

gac tgg tec gee ggc ggc aca gtg gtc ace gaa ate cct aaa age ggc 3 55 
Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu lie Pro Lys Ser Gly 
70 75 80 85 

tgg ate atg ggc ggc ggc gag gtc tac aag gee ace gtc ggc age gec 403 
Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 
90 95 100 

gac gtt tta gaa ata acg ctt ate gac gee acc ttc gat gtt tec act 451 
Asp Val Leu Glu lie Thr Leu lie Asp Ala Thr Phe Asp Val Ser Thr 
105 110 115 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 49 9 
Pro Val Tyr Ala Pro Glu lie Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt acc tea ggc gag tat cgt tac aag ttc cag cgc tac 547 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 

ate aag gtt taaggagcaa acaacatgag caa 579 

He Lys Val 

150 



<210> 680 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 680 
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Met He Gly Ala He Trp Ala Gin Gly Arg Asp Gly He He Gly Asp 
1 5 10 15 

Gly Thr Asp Met Pro Trp His He Pro Glu Asp Leu Lys His Phe Lys 
20 25 30 

Lys Thr Thr Met Gly Gin Pro Val He Met Gly Arg Arg Thr Trp Glu 
35 40 45 

Ser Leu Pro Phe Lys Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser 
50 55 60 

Ser Arg Glu Pro Gly Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu 
65 70 75 80 

He Pro Lys Ser Gly Trp He Met Gly Gly Gly Glu Val Tyr Lys Ala 
85 90 95 

Thr Val Gly Ser Ala Asp Val Leu Glu He Thr Leu He Asp Ala Thr 
100 105 HO 

Phe Asp Val Ser Thr Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe 
115 120 125 

Asn Leu Asp Asp Glu Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr 
130 135 140 

Lys Phe Gin Arg Tyr He Lys Val 
145 150 



<210> 681 
<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXN01321 

<400> 681 

ggagggtgta gtcaaggatt tgggccatgg tggagcggga aatcgtcata tccataccct 60 

acttagacct gacttagtgt gggaaaattt ccagggtaga atg caa cga atg acc 115 

Met Gin Arg Met Thr 
1 5 

ccg agt tct cct gaa gtt cgt aat cgt ccg age get gcg cct gaa gag 163 
Pro Ser Ser Pro Glu Val Arg Asn Arg Pro Ser Ala Ala Pro Glu Glu 
10 15 20 



cgt cag ttt gtg etc act ttt ggc tgc cct gac tec act gga att gtg 
Arg Gin Phe Val Leu Thr Phe Gly Cys Pro Asp Ser Thr Gly He Val 
25 30 35 

gcg aag ttg teg teg ttc eta get gag cgt ggg ggt tgg att act gag 
Ala Lys Leu Ser Ser Phe Leu Ala Glu Arg Gly Gly Trp He Thr Glu 
40 45 50 

get gga tat ttc acg gat cct gat teg aat tgg ttc ttt act cgt cag 



211 



259 



307 
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Ala Gly Tyr Phe Thr Asp Pro Asp Ser Asn Trp Phe Phe Thr Arg Gin 
55 60 65 

gcg att cgc get gag teg att gat ace acg att gag cag ttg egg gag 3 55 
Ala He Arg Ala Glu Ser He Asp Thr Thr He Glu Gin Leu Arg Glu 
70 75 80 85 



451 



499 



gag ttc get ccg ctt gcg gag gag ttc ggc ccg agg get aag tgg agt 403 
Glu Phe Ala Pro Leu Ala Glu Glu Phe Gly Pro Arg Ala Lys Trp Ser 
90 95 100 

ttc act gac act gcg cag gtg aag aag get gtg ttg ttg gtg tct aag 
Phe Thr Asp Thr Ala Gin Val Lys Lys Ala Val Leu Leu Val Ser Lys 
105 HO H5 

gag ggc cac tgc ttg cac gat ttg tta ggt cgt gtg get gag aat gat 
Glu Gly His Cys Leu His Asp Leu Leu Gly Arg Val Ala Glu Asn Asp 
120 125 130 

tat ccg atg gaa gtt gtt gcg gtt gtg ggt aac cat gag aac ttg cgt 547 
Tyr Pro Met Glu Val Val Ala Val Val Gly Asn His Glu Asn Leu Arg 
135 140 145 

tat att gcg gag aac cat aat gtt ccg ttt ttc cat gtg ccg ttt cct 595 
Tyr He Ala Glu Asn His Asn Val Pro Phe Phe His Val Pro Phe Pro 
150 155 160 165 

aag gat gcg gtt ggt aag egg aag gcg ttt gac cag gtc get gag att 
Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp Gin Val Ala Glu He 
170 175 180 

gtg aat ggt tat gat ccg gat gcg att gtt ttg get cgt ttt atg cag 
Val Asn Gly Tyr Asp Pro Asp Ala He Val Leu Ala Arg Phe Met Gin 
185 190 195 

att ttg ccg ccg gat ttg tgt gag atg tgg get ggt cgt gtg ttg aat 
He Leu Pro Pro Asp Leu Cys Glu Met Trp Ala Gly Arg Val Leu Asn 
200 205 210 

att cat cac agt ttc ttg ccg teg ttt atg ggt gcg cgc ccg tat cat 787 
He His His Ser Phe Leu Pro Ser Phe Met Gly Ala Arg Pro Tyr His 
215 220 225 

cag gcg tat age cgt ggt gtg aag ttg att ggt gcg acc tgc cat tat 
Gin Ala Tyr Ser Arg Gly Val Lys Leu He Gly Ala Thr Cys His Tyr 
230 235 240 245 



643 



691 



739 



835 



883 



gcg act ggg gat ctg gat gat ggt ccg ate att gag cag gat gtt att 
Ala Thr Gly Asp Leu Asp Asp Gly Pro He He Glu Gin Asp Val He 
250 255 260 

cgt gtg acg cat aag gat acg ccg act gag atg cag cgt ttg ggc cgc 931 
Arg Val Thr His Lys Asp Thr Pro Thr Glu Met Gin Arg Leu Gly Arg 
265 270 275 

gat gcg gag aag cag gtg ctg get cgc ggt ttg cgt ttc cac ttg gag 979 
Asp Ala Glu Lys Gin Val Leu Ala Arg Gly Leu Arg Phe His Leu Glu 
280 285 290 

gac egg gtg ctg gtt tac ggt aac cgc acg gtt gtc ttt gat 1021 
Asp Arg Val Leu Val Tyr Gly Asn Arg Thr Val Val Phe Asp 
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295 300 305 

taaggctttt tgcttttcga cgc 1044 



<210> 682 
<211> 307 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 682 

Met Gin Arg Met Thr Pro Ser Ser Pro Glu Val Arg Asn Arg Pro Ser 
15 10 15 

Ala Ala Pro Glu Glu Arg Gin Phe Val Leu Thr Phe Gly Cys Pro Asp 
20 25 30 

Ser Thr Gly lie Val Ala Lys Leu Ser Ser Phe Leu Ala Glu Arg Gly 
35 40 45 

Gly Trp lie Thr Glu Ala Gly Tyr Phe Thr Asp Pro Asp Ser Asn Trp 
50 55 60 

Phe Phe Thr Arg Gin Ala lie Arg Ala Glu Ser He Asp Thr Thr He 
65 70 75 80 

Glu Gin Leu Arg Glu Glu Phe Ala Pro Leu Ala Glu Glu Phe Gly Pro 
85 90 95 

Arg Ala Lys Trp Ser Phe Thr Asp Thr Ala Gin Val Lys Lys Ala Val 
100 105 HO 

Leu Leu Val Ser Lys Glu Gly His Cys Leu His Asp Leu Leu Gly Arg 
115 120 125 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val Val Ala Val Val Gly Asn 
130 135 140 

His Glu Asn Leu Arg Tyr He Ala Glu Asn His Asn Val Pro Phe Phe 
145 150 155 160 

His Val Pro Phe Pro Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp 
165 170 175 

Gin Val Ala Glu lie Val Asn Gly Tyr Asp Pro Asp Ala He Val Leu 
180 185 190 

Ala Arg Phe Met Gin He Leu Pro Pro Asp Leu Cys Glu Met Trp Ala 
195 200 205 

Gly Arg Val Leu Asn lie His His Ser Phe Leu Pro Ser Phe Met Gly 
210 215 220 

Ala Arg Pro Tyr His Gin Ala Tyr Ser Arg Gly Val Lys Leu He Gly 
225 230 235 240 

Ala Thr Cys His Tyr Ala Thr Gly Asp Leu Asp Asp Gly Pro He He 
245 250 255 

Glu Gin Asp Val He Arg Val Thr His Lys Asp Thr Pro Thr Glu Met 
260 265 270 
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Gln Arg Leu Gly Arg Asp Ala Glu Lys Gin Val Leu Ala Arg Gly Leu 
275 280 285 

Arg Phe His Leu Glu Asp Arg Val Leu Val Tyr Gly Asn Arg Thr Val 
290 295 300 

Val Phe Asp 
305 



<210> 683 
<211> 582 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (23) . . (559) 

<223> FRXA01321 

<400> 683 

cttgcacgat ttgttaggtc gtgtg get gag aat gat tat ccg atg gaa gtt 52 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val 
15 10 



gtt gcg gtt gtg ggt aac cat gag aac ttg cgt tat att gcg gag aac 
Val Ala Val Val Gly Asn His Glu Asn Leu Arg Tyr lie Ala Glu Asn 
15 20 25 

cat aat gtt ccg ttt ttc cat gtg ccg ttt cct aag gat gcg gtt ggt 
His Asn Val Pro Phe Phe His Val Pro Phe Pro Lys Asp Ala Val Gly 
30 35 40 

aag egg aag gcg ttt gac cag gtc get gag att gtg aat ggt tat gat 
Lys Arg Lys Ala Phe Asp Gin Val Ala Glu He Val Asn Gly Tyr Asp 
45 50 55 

ccg gat gcg att gtt ttg get cgt ttt atg cag att ttg ccg ccg gat 
Pro Asp Ala He Val Leu Ala Arg Phe Met Gin He Leu Pro Pro Asp 
60 65 70 

ttg tgt gag atg tgg get ggt cgt gtg ttg aat att cat cac agt ttc 
Leu Cys Glu Met Trp Ala Gly Arg Val Leu Asn He His His Ser Phe 
75 80 85 90 

ttg ccg teg ttt atg ggt gcg cgc ccg tat cat cag gcg tat age cgt 
Leu Pro Ser Phe Met Gly Ala Arg Pro Tyr His Gin Ala Tyr Ser Arg 
95 100 105 

ggt gtg aag ttg att ggt gcg ace tgc cat tat gcg act ggg gat ctg 
Gly Val Lys Leu He Gly Ala Thr Cys His Tyr Ala Thr Gly Asp Leu 
110 115 120 

gat gat ggt ccg ate att gag cag gat gtt att cgt gtg acg cat aag 
Asp Asp Gly Pro He He Glu Gin Asp Val He Arg Val Thr His Lys 
125 130 135 

gat acg ccg act gag atg cag cgt ttg ggc cgc gat gcg gag aag cag 
Asp Thr Pro Thr Glu Met Gin Arg Leu Gly Arg Asp Ala Glu Lys Gin 
140 145 150 



100 



148 



196 



244 



292 



340 



388 



436 



484 
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gtg ctg get cgc ggt ttg cgt ttc cac ttg gag gac egg gtg ctg gtt 532 
Val Leu Ala Arg Gly Leu Arg Phe His Leu Glu Asp Arg Val Leu Val 
155 160 165 170 

tac ggt aac cgc acg gtt gtc ttt gat taaggctttt tgettttega 579 
Tyr Gly Asn Arg Thr Val Val Phe Asp 
175 

cgc 582 



<210> 684 
<211> 179 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 684 

Val Ala Glu Asn Asp Tyr Pro Met Glu Val Val Ala Val Val Gly Asn 
15 10 15 

His Glu Asn Leu Arg Tyr lie Ala Glu Asn His Asn Val Pro Phe Phe 
20 25 30 

His Val Pro Phe Pro Lys Asp Ala Val Gly Lys Arg Lys Ala Phe Asp 
35 40 45 

Gin Val Ala Glu lie Val Asn Gly Tyr Asp Pro Asp Ala He Val Leu 
50 55 60 

Ala Arg Phe Met Gin He Leu Pro Pro Asp Leu Cys Glu Met Trp Ala 
65 70 75 80 

Gly Arg Val Leu Asn lie His His Ser Phe Leu Pro Ser Phe Met Gly 
85 90 95 

Ala Arg Pro Tyr His Gin Ala Tyr Ser Arg Gly Val Lys Leu lie Gly 
100 105 HO 

Ala Thr Cys His Tyr Ala Thr Gly Asp Leu Asp Asp Gly Pro He He 
115 120 125 

Glu Gin Asp Val He Arg Val Thr His Lys Asp Thr Pro Thr Glu Met 
130 135 140 

Gin Arg Leu Gly Arg Asp Ala Glu Lys Gin Val Leu Ala Arg Gly Leu 
145 150 155 160 

Arg Phe His Leu Glu Asp Arg Val Leu Val Tyr Gly Asn Arg Thr Val 
165 170 175 

Val Phe Asp 



<210> 685 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (952) 

<223> RXA00461 



<400> 685 

tgttgggagg gatgacagga ttgtcgaaga taacgtgaag tgggtgttcc ggcatgtgtt 6 

tgattgtaag gccttggaaa agggtggaat aatagcgggc gtg act gca ate aaa 1 

Val Thr Ala lie Lys 
1 5 



ctt gat gga aac tta tac cgc ggg gaa att ttc gec gac ttg gaa cag 
Leu Asp Gly Asn Leu Tyr Arg Gly Glu He Phe Ala Asp Leu Glu Gin 
10 15 20 



163 



cgc gtt get gcg ttg aag gag aaa ggg att gtg ccg ggg ctt gec acc 211 
Arg Val Ala Ala Leu Lys Glu Lys Gly He Val Pro Gly Leu Ala Thr 
25 30 35 

gtg ctg gtg ggt gat gac cca gcg age cac tct tac gtg aag atg aag 259 
Val Leu Val Gly Asp Asp Pro Ala Ser His Ser Tyr Val Lys Met Lys 
40 45 50 

cat cgt gac tgt gag cag att ggt gtg aac teg ate cgt aag gat ctg 3 07 
His Arg Asp Cys Glu Gin He Gly Val Asn Ser He Arg Lys Asp Leu 
55 60 65 

cct get gat gtc acg cag gaa gag ctt ttc get gtc ate gat gaa ctg 3 55 
Pro Ala Asp Val Thr Gin Glu Glu Leu Phe Ala Val He Asp Glu Leu 

75 80 85 



70 

aac aac gat gat tct tgc act ggt tac att gtg cag ctt cct ttg cct 
Asn Asn Asp Asp Ser Cys Thr Gly Tyr He Val Gin Leu Pro Leu Pro 
90 95 100 

aag cac ttg gac gaa aac get gtg ctg gag cgc att gat cca get aag 
Lys His Leu Asp Glu Asn Ala Val Leu Glu Arg He Asp Pro Ala Lys 
105 HO 115 

gat get gat ggc ctg cac cct gta aac ctg ggc aag ctt gtg etc aac 
Asp Ala Asp Gly Leu His Pro Val Asn Leu Gly Lys Leu Val Leu Asn 
120 125 130 

gag cca get cca ctg cca tgc acc ccg aat ggt tec ate age ttg ttg 
Glu Pro Ala Pro Leu Pro Cys Thr Pro Asn Gly Ser He Ser Leu Leu 
135 140 145 

cgt cgt ttc ggc gtt gag ctt gat ggc gcg aag gtt gtt gtc att ggc 
Arg Arg Phe Gly Val Glu Leu Asp Gly Ala Lys Val Val Val He Gly 
150 155 160 165 

cgt ggc gtc acc gtt ggt cgc cca att ggc ctg atg ctg acc cgc cgt 
Arg Gly Val Thr Val Gly Arg Pro He Gly Leu Met Leu Thr Arg Arg 
170 175 180 

tec gag aac tec acg gtt act ttg tgc cac act ggc acg aag gat ctg 
Ser Glu Asn Ser Thr Val Thr Leu Cys His Thr Gly Thr Lys Asp Leu 
185 190 195 

get gcg gag acc cgt gcg get gac gtc ate att get gca get ggt cag 
Ala Ala Glu Thr Arg Ala Ala Asp Val He lie Ala Ala Ala Gly Gin 



403 



451 



499 



547 



595 



643 



691 



739 



BGI-121CP 



-930- 



200 205 210 

ccg cac atg ctg acc gca gac atg gtc aag cca ggc gca gcg gtg etc 7 87 
Pro His Met Leu Thr Ala Asp Met Val Lys Pro Gly Ala Ala Val Leu 
215 220 225 

gat gtc ggc gtc tec cgc aag gac ggc aag ttg ctt ggc gac gtc cac 83 5 
Asp Val Gly Val Ser Arg Lys Asp Gly Lys Leu Leu Gly Asp Val His 
230 235 240 245 

ccc gac gtg tgg gaa gtc gec ggc gcg gtc tea cca aac cca ggc ggc 
Pro Asp Val Trp Glu Val Ala Gly Ala Val Ser Pro Asn Pro Gly Gly 
250 255 260 

gtt ggc cct ctg acc cgt gca ttc ttg gtg cac aat gtt gtc gag cgc 
Val Gly Pro Leu Thr Arg Ala Phe Leu Val His Asn Val Val Glu Arg 
265 270 275 

get gaa aag ctg get gga etc taaaaacaca tgactaatcc egg 975 
Ala Glu Lys Leu Ala Gly Leu 
280 



883 



931 



<210> 686 
<211> 284 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 686 
Val Thr Ala He 
1 

Ala Asp Leu Glu 
20 

Pro Gly Leu Ala 
35 

Tyr Val Lys Met 
50 

He Arg Lys Asp 
65 

Val He Asp Glu 



Gin Leu Pro Leu 
100 

He Asp Pro Ala 
115 

Lys Leu Val Leu 
130 

Ser He Ser Leu 
145 



Lys Leu Asp Gly 
5 

Gin Arg Val Ala 



Thr Val Leu Val 
40 

Lys His Arg Asp 
55 

Leu Pro Ala Asp 
70 

Leu Asn Asn Asp 
85 

Pro Lys His Leu 



Lys Asp Ala Asp 
120 

Asn Glu Pro Ala 
135 

Leu Arg Arg Phe 
150 



Asn Leu Tyr Arg 
10 

Ala Leu Lys Glu 
25 

Gly Asp Asp Pro 



Cys Glu Gin He 
60 

Val Thr Gin Glu 
75 

Asp Ser Cys Thr 
90 

Asp Glu Asn Ala 
105 

Gly Leu His Pro 



Pro Leu Pro Cys 
140 

Gly Val Glu Leu 
155 



Gly Glu He Phe 
15 

Lys Gly He Val 
30 

Ala Ser His Ser 
45 

Gly Val Asn Ser 



Glu Leu Phe Ala 
80 

Gly Tyr He Val 
95 

Val Leu Glu Arg 
110 

Val Asn Leu Gly 
125 

Thr Pro Asn Gly 



Asp Gly Ala Lys 
160 



Val Val Val He Gly Arg Gly Val Thr Val Gly Arg Pro He Gly Leu 
165 170 175 
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Met Leu Thr Arg 
180 

Gly Thr Lys Asp 
195 

Ala Ala Ala Gly 
210 

Gly Ala Ala Val 
225 

Leu Gly Asp Val 



Pro Asn Pro Gly 
260 

Asn Val Val Glu 
275 



Arg Ser Glu Asn 



Leu Ala Ala Glu 
200 

Gin Pro His Met 
215 

Leu Asp Val Gly 
230 

His Pro Asp Val 
245 

Gly Val Gly Pro 



Arg Ala Glu Lys 
280 



Ser Thr Val Thr 
185 

Thr Arg Ala Ala 



Leu Thr Ala Asp 
220 

Val Ser Arg Lys 
235 

Trp Glu Val Ala 
250 

Leu Thr Arg Ala 
265 

Leu Ala Gly Leu 



Leu Cys His Thr 
190 

Asp Val lie lie 
205 

Met Val Lys Pro 



Asp Gly Lys Leu 
240 

Gly Ala Val Ser 
255 

Phe Leu Val His 
270 



<210> 687 
<211> 711 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (688) 

<223> RXA01514 



<400> 687 

accacagaaa tgcctgtcgt tccagatcag cccatcgatg gtgattccgg gaagtccgct 60 



gagggcacac aggagaatcc ggaaaatgaa ggagacaacc gtg gat aac cac get 

Val Asp Asn His Ala 
1 5 



115 



gca gtt cgc gag ttc gat gag gag cgc gca aca get gcg att cgt gag 
Ala Val Arg Glu Phe Asp Glu Glu Arg Ala Thr Ala Ala lie Arg Glu 
10 15 20 

ttg etc ate get gtg ggt gag gat cca gat cgc gaa ggc ctg ttg gaa 
Leu Leu lie Ala Val Gly Glu Asp Pro Asp Arg Glu Gly Leu Leu Glu 
25 30 35 

ace cca get cga gtg get agg gcg tac aag gaa act ttc gcg ggt ctg 
Thr Pro Ala Arg Val Ala Arg Ala Tyr Lys Glu Thr Phe Ala Gly Leu 
40 45 50 

cat gag gat ccc acc act gtg ctg gag aag acg ttc tct gag ggc cat 
His Glu Asp Pro Thr Thr Val Leu Glu Lys Thr Phe Ser Glu Gly His 
55 60 65 

gaa gag ttg gtt ctg gtt cgt gag ate ccg att tac tec atg tgt gag 
Glu Glu Leu Val Leu Val Arg Glu He Pro He Tyr Ser Met Cys Glu 
70 75 80 85 



163 



211 



259 



307 



355 



cac cac ttg gtg ccg ttc ttt ggc gtg gcg cac att ggt tac att ccg 



403 
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His His Leu Val Pro Phe Phe Gly Val Ala His He Gly Tyr He Pro 
90 95 100 

ggt aag tec ggc aag gtg act ggc ctg tec aag ctg gcg cgt tta gcg 451 
Gly Lys Ser Gly Lys Val Thr Gly Leu Ser Lys Leu Ala Arg Leu Ala 
105 HO H5 

gat atg ttt get aag cga cct cag gtt cag gag cgc ttg ace tec caa 499 
Asp Met Phe Ala Lys Arg Pro Gin Val Gin Glu Arg Leu Thr Ser Gin 
120 125 130 

att gcg gat get etc gtc gaa aag ctt gat gec cag gec gtg gee gtg 
He Ala Asp Ala Leu Val Glu Lys Leu Asp Ala Gin Ala Val Ala Val 
135 140 145 

gtg att gaa get gag cac ctg tgc atg gec atg cgc gga ate cgt aag 
Val He Glu Ala Glu His Leu Cys Met Ala Met Arg Gly He Arg Lys 
150 155 160 165 

cct ggt get gtg ace acg acg tct gcg gtg cgc ggc ggt ttt aag aac 
Pro Gly Ala Val Thr Thr Thr Ser Ala Val Arg Gly Gly Phe Lys Asn 
170 175 180 

aac get gee tec cgc get gag gtg ttc tec ctg att egg ggg cac 
Asn Ala Ala Ser Arg Ala Glu Val Phe Ser Leu He Arg Gly His 
185 190 195 

taaatgaacg tatcctcttt gac 711 



547 



595 



643 



688 



<210> 688 
<211> 196 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 688 
Val Asp Asn His 
1 

Ala Ala He Arg 
20 

Glu Gly Leu Leu 
35 

Thr Phe Ala Gly 
50 

Phe Ser Glu Gly 
65 

Tyr Ser Met Cys 



He Gly Tyr He 
100 

Leu Ala Arg Leu 
115 

Arg Leu Thr Ser 



Ala Ala Val Arg 
5 

Glu Leu Leu He 



Glu Thr Pro Ala 
40 

Leu His Glu Asp 
55 

His Glu Glu Leu 
70 

Glu His His Leu 
85 

Pro Gly Lys Ser 



Ala Asp Met Phe 
120 

Gin He Ala Asp 



Glu Phe Asp Glu 
10 

Ala Val Gly Glu 
25 

Arg Val Ala Arg 



Pro Thr Thr Val 
60 

Val Leu Val Arg 
75 

Val Pro Phe Phe 
90 

Gly Lys Val Thr 
105 

Ala Lys Arg Pro 



Ala Leu Val Glu 



Glu Arg Ala Thr 
15 

Asp Pro Asp Arg 
30 

Ala Tyr Lys Glu 
45 

Leu Glu Lys Thr 



Glu He Pro He 
80 

Gly Val Ala His 
95 

Gly Leu Ser Lys 
110 

Gin Val Gin Glu 
125 

Lys Leu Asp Ala 
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130 135 140 

Gin Ala Val Ala Val Val lie Glu Ala Glu His Leu Cys Met Ala Met 
145 150 155 160 

Arg Gly He Arg Lys Pro Gly Ala Val Thr Thr Thr Ser Ala Val Arg 
165 170 175 

Gly Gly Phe Lys Asn Asn Ala Ala Ser Arg Ala Glu Val Phe Ser Leu 
180 185 190 

He Arg Gly His 
195 



<210> 689 
<211> 513 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> RXA01516 

<400> 689 

tctgcacata tgggagcatg gggtgtgcgc gtgcacgatg tcccagtatc aagggacgct 60 

gttgatgttg ccgcattgtg gcgaagtgga ggaactcacc atg get gat cgt att 115 

Met Ala Asp Arg He 
1 5 

gaa ctt aaa ggc ctt gaa tgc ttc gga cac cac ggt gtg ttc gac ttt 163 
Glu Leu Lys Gly Leu Glu Cys Phe Gly His His Gly Val Phe Asp Phe 
10 15 20 

gaa aaa gag caa ggc cag ccc ttc att gtg gat gtc acc tgc tgg atg 
Glu Lys Glu Gin Gly Gin Pro Phe He Val Asp Val Thr Cys Trp Met 
25 30 35 

gat ttc gat gec gca ggt gec age gat gac ctt tec gac acc gta gat 
Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu Ser Asp Thr Val Asp 
40 45 50 

tac ggc gcg ttg gca ttg ttg gtt get gaa ate gtg gaa ggc cca tec 
Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu He Val Glu Gly Pro Ser 



211 



259 



307 



55 60 65 



agg gat ttg ate gag acg gtg gec acg gaa tct gcg gat get gtg atg 
Arg Asp Leu He Glu Thr Val Ala Thr Glu Ser Ala Asp Ala Val Met 
70 75 80 85 



355 



403 



get aaa ttt gat gcg ctt cat gcg gtg gaa gta acc ate cat aag ccc 
Ala Lys Phe Asp Ala Leu His Ala Val Glu Val Thr He His Lys Pro 
90 95 100 

aaa gca ccg ate cca cgt act ttt get gac gtc gcg gtg gtt gec cga 451 
Lys Ala Pro He Pro Arg Thr Phe Ala Asp Val Ala Val Val Ala Arg 

* ~ r- 1 1 A 1 "I R 



105 HO H5 

cgt tec agg aaa tec atg get get gga agg age aac gec taatgcatgc 



500 
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Arg Ser Arg Lys Ser Met Ala Ala Gly Arg Ser Asn Ala 
120 125 130 



agttttgtcc ate 513 



<210> 690 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 690 
Met Ala Asp Arg 
1 

Gly Val Phe Asp 
20 

Val Thr Cys Trp 
35 

Ser Asp Thr Val 
50 

Val Glu Gly Pro 
65 

Ala Asp Ala Val 



Thr lie His Lys 
100 

Ala Val Val Ala 
115 



lie Glu Leu Lys 

5 

Phe Glu Lys Glu 



Met Asp Phe Asp 
40 

Asp Tyr Gly Ala 
55 

Ser Arg Asp Leu 
70 

Met Ala Lys Phe 
85 

Pro Lys Ala Pro 



Arg Arg Ser Arg 
120 



Gly Leu Glu Cys 
10 

Gin Gly Gin Pro 
25 

Ala Ala Gly Ala 



Leu Ala Leu Leu 
60 

lie Glu Thr Val 
75 

Asp Ala Leu His 
90 

lie Pro Arg Thr 
105 

Lys Ser Met Ala 



Phe Gly His His 
15 

Phe lie Val Asp 
30 

Ser Asp Asp Leu 
45 

Val Ala Glu lie 



Ala Thr Glu Ser 
80 

Ala Val Glu Val 
95 

Phe Ala Asp Val 
110 

Ala Gly Arg Ser 
125 



Asn Ala 
130 



<210> 691 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA01515 

<400> 691 

taagcctggt gctgtgacca cgacgtctgc ggtgcgcggc ggttttaaga acaacgctgc 6 

ctcccgcgct gaggtgttct ccctgattcg ggggcactaa atg aac gta tec tct 1 

Met Asn Val Ser Ser 
1 5 



ttg acc ate ccg gga cgc tgt ttg gtc atg gga att gtc aat gtc act 
Leu Thr He Pro Gly Arg Cys Leu Val Met Gly He Val Asn Val Thr 
10 15 20 



163 
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gag gat tec ttt teg gac ggt ggc aag tac att gac gtt gat cag gcg 211 
Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr He Asp Val Asp Gin Ala 
25 30 35 

ate gcg cat gec aag gaa ttg gtg get get ggc gec gac atg att gat 259 
He Ala His Ala Lys Glu Leu Val Ala Ala Gly Ala Asp Met He Asp 
40 45 50 

gtc ggc ggc gag tec acc egg cct ggg gca gtg cgc gtc gac gcg tec 3 07 
Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val Arg Val Asp Ala Ser 
55 60 65 

gtg gaa egg gac egg gtt gtg ccg gtc att aag gcg ctt cac gac gec 3 55 
Val Glu Arg Asp Arg Val Val Pro Val He Lys Ala Leu His Asp Ala 
70 75 80 85 



ggc ate cac act tec gta gac acc atg egg gec tec gtg gcg cag get 
Gly He His Thr Ser Val Asp Thr Met Arg Ala Ser Val Ala Gin Ala 
90 95 100 



get gat cct gag atg ttt tct gtc atg gcg gaa gcg caa att ccc gtg 
Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu Ala Gin He Pro Val 
120 125 130 

tgt ttg atg cac tgg cgc acc etc caa ttc ggt gat gec gca ggt cag 
Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly Asp Ala Ala Gly Gin 
135 140 145 

gca gat cac ggt gga gac gtt gta gec gat gtg cac gca gtg ctt gat 
Ala Asp His Gly Gly Asp Val Val Ala Asp Val His Ala Val Leu Asp 
150 155 160 165 

gat ctt gtc gee cgc gee acc get get ggt gtg gee gaa aac cag ate 
Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val Ala Glu Asn Gin He 
170 175 180 

gtg ctt gat cca ggt ttg ggt ttt gee aaa tea cgt gaa gac aac tgg 
Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser Arg Glu Asp Asn Trp 
185 190 195 

cgt ttg ctg caa gca ctg ccc gag ttt att tct gga cct ttc ccc ate 
Arg Leu Leu Gin Ala Leu Pro Glu Phe He Ser Gly Pro Phe Pro He 
200 205 210 

ctg gtg gga gca tec egg aag cga ttc ctg get ggc gtg cgc aaa gac 
Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala Gly Val Arg Lys Asp 
215 220 225 

cgt ggc eta gat gtc acc ccc att gat gec gac cca gca acc gca gcg 
Arg Gly Leu Asp Val Thr Pro He Asp Ala Asp Pro Ala Thr Ala Ala 
230 235 240 245 

gtg acc gca gtg tct gca cat atg gga gca tgg ggt gtg cgc gtg cac 
Val Thr Ala Val Ser Ala His Met Gly Ala Trp Gly Val Arg Val His 
250 255 260 

gat gtc cca gta tea agg gac get gtt gat gtt gee gca ttg tgg cga 



403 



gee gcg ggc get ggc gtc tec atg ate aac gac gtc tct ggc ggt ttg 451 
Ala Ala Gly Ala Gly Val Ser Met He Asn Asp Val Ser Gly Gly Leu 
105 HO H5 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



BGI-121CP 
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Asp Val Pro Val Ser Arg Asp Ala Val Asp Val Ala Ala Leu Trp Arg 
265 270 275 

agt gga gga act cac cat ggc tgatcgtatt gaacttaaag gcc 
Ser Gly Gly Thr His His Gly 
280 



<210> 692 
<211> 284 
<212> PRT 

<213> Corynebacterium glutarnicum 
<400> 692 

Met Asn Val Ser Ser Leu Thr He Pro Gly Arg Cys Leu Val Met Gly 
15 10 15 

He Val Asn Val Thr Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr He 
20 25 30 

Asp Val Asp Gin Ala He Ala His Ala Lys Glu Leu Val Ala Ala Gly 
35 40 45 

Ala Asp Met He Asp Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val 
50 55 60 

Arg Val Asp Ala Ser Val Glu Arg Asp Arg Val Val Pro Val He Lys 
65 70 75 80 

Ala Leu His Asp Ala Gly He His Thr Ser Val Asp Thr Met Arg Ala 
85 90 95 

Ser Val Ala Gin Ala Ala Ala Gly Ala Gly Val Ser Met He Asn Asp 
100 105 HO 

Val Ser Gly Gly Leu Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu 
115 120 125 

Ala Gin He Pro Val Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly 
130 135 140 

Asp Ala Ala Gly Gin Ala Asp His Gly Gly Asp Val Val Ala Asp Val 
145 150 155 160 

His Ala Val Leu Asp Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val 
165 170 175 

Ala Glu Asn Gin He Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser 
180 185 190 

Arg Glu Asp Asn Trp Arg Leu Leu Gin Ala Leu Pro Glu Phe He Ser 
195 200 205 

Gly Pro Phe Pro He Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala 
210 215 220 

Gly Val Arg Lys Asp Arg Gly Leu Asp Val Thr Pro He Asp Ala Asp 
225 230 235 240 



Pro Ala Thr Ala Ala Val Thr Ala Val Ser Ala His Met Gly Ala Trp 
245 250 255 
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Gly Val Arg Val 
260 

Ala Ala Leu Trp 
275 



His Asp Val Pro 

Arg Ser Gly Gly 
280 



Val Ser Arg Asp 
265 

Thr His His Gly 



Ala Val Asp Val 
270 



<210> 693 
<211> 859 
<212> DNA 

<213> Corynebacterium 



glutamicum 



<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA02024 



<400> 693 

cactgatgac ctggatcagg ccgtcaaatt catcgtcgat gcacacgctg gattggacgt 6 

agcgcgtctc cacaattaag cagtggctac attaggtgtt atg agt tct ttg ccg 1 

Met Ser Ser Leu Pro 
1 5 



gtc ate atg gec ate gtc aat cgc ace ccg gat tct ttc tat gac aag 
Val He Met Ala He Val Asn Arg Thr Pro Asp Ser Phe Tyr Asp Lys 
10 15 20 



163 



ggt gcg aca ttt gag gac ace get gcg eta aac agg gca gcg gag gtc 211 
Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn Arg Ala Ala Glu Val 
25 30 35 

att gaa caa ggc gec ggc att gtc gat ate ggt ggg gtg aaa gec ggc 2 59 
He Glu Gin Gly Ala Gly He Val Asp He Gly Gly Val Lys Ala Gly 
40 45 50 

ccg ggg gat ttc gtg teg gcg gag gaa gag ate gac cgc gtg gtg cca 3 07 
Pro Gly Asp Phe Val Ser Ala Glu Glu Glu He Asp Arg Val Val Pro 
55 60 65 

ate ate get gcg gtg cga gaa cgt ttt cct gac att gat att tct gtt 3 55 
He He Ala Ala Val Arg Glu Arg Phe Pro Asp He Asp He Ser Val 

75 80 85 



70 

gat ace tgg egg gcg teg gtg get gat gtc gca gtg gcg cat gga gca 
Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala Val Ala His Gly Ala 
90 95 100 

acg ctg ate aat gac act tgg gee ggc cat gat cat gag ttg gtg cag 
Thr Leu He Asn Asp Thr Trp Ala Gly His Asp His Glu Leu Val Gin 
105 HO H5 

gta gca ggg cag cac aag gtg ggt tat gtc tgc teg cac acc ggc ggg 
Val Ala Gly Gin His Lys Val Gly Tyr Val Cys Ser His Thr Gly Gly 
120 125 130 

gtg att cca aga acg cga cca tat egg gtg cat ttc gat gac ate gtg 
Val He Pro Arg Thr Arg Pro Tyr Arg Val His Phe Asp Asp He Val 
135 140 145 



403 



451 



499 



547 



BGI-121CP 
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gcc gat gta att acg gag acc acc aaa ttg gca gag caa get gtt cgt 595 
Ala Asp Val lie Thr Glu Thr Thr Lys Leu Ala Glu Gin Ala Val Arg 

155 160 165 



150 



ttc 643 



ttc att ggg gaa act ttg gaa agg ggc gtc gat aag cgt gtt get ggc 
Phe lie Gly Glu Thr Leu Glu Arg Gly Val Asp Lys Arg Val Ala Gly 
215 220 225 

acg ctt get gec act gee tgg gcg gcg gcg cgc ggc gtt gcg get ttt 
Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg Gly Val Ala Ala Phe 
230 235 240 245 

cgc gtg cat gaa gtt gcg gaa acc 
Arg Val His Glu Val Ala Glu Thr 
250 



691 



gec ggg gtg cca gag gaa egg gtg ttt att gat ccc acc cat gat 

Ala Gly Val Pro Glu Glu Arg Val Phe lie Asp Pro Thr His Asp Phe 
170 175 180 

ggg aaa aac acc ttc cac gga ctg gag ctt tta cga egg ate gat gag 

Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu Arg Arg lie Asp Glu 

185 190 195 

gtg gtt gec acg ggc tgg ccg gtg ctg atg gec ttg agt aat aag gat 73 9 

Val Val Ala Thr Gly Trp Pro Val Leu Met Ala Leu Ser Asn Lys Asp 
200 205 210 



787 



835 



859 



<210> 694 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 694 

Met Ser Ser Leu Pro Val lie Met Ala lie Val Asn Arg Thr Pro Asp 
15 10 15 

Ser Phe Tyr Asp Lys Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn 
20 25 30 

Arg Ala Ala Glu Val lie Glu Gin Gly Ala Gly lie Val Asp lie Gly 
35 40 45 

Gly Val Lys Ala Gly Pro Gly Asp Phe Val Ser Ala Glu Glu Glu He 
50 55 60 

Asp Arg Val Val Pro He He Ala Ala Val Arg Glu Arg Phe Pro Asp 
65 70 75 80 

He Asp He Ser Val Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala 
85 90 95 

Val Ala His Gly Ala Thr Leu He Asn Asp Thr Trp Ala Gly His Asp 
100 105 HO 

His Glu Leu Val Gin Val Ala Gly Gin His Lys Val Gly Tyr Val Cys 
115 120 125 

Ser His Thr Gly Gly Val He Pro Arg Thr Arg Pro Tyr Arg Val His 
130 135 140 



BGI-121CP 
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Phe Asp Asp lie 
145 

Glu Gin Ala Val 



Pro Thr His Asp 
180 

Arg Arg lie Asp 
195 

Leu Ser Asn Lys 
210 

Lys Arg Val Ala 
225 

Gly Val Ala Ala 



Val Ala Asp Val 
150 

Arg Ala Gly Val 
165 

Phe Gly Lys Asn 



Glu Val Val Ala 
200 

Asp Phe lie Gly 
215 

Gly Thr Leu Ala 
230 

Phe Arg Val His 
245 



lie Thr Glu Thr 
155 

Pro Glu Glu Arg 
170 

Thr Phe His Gly 
185 

Thr Gly Trp Pro 



Glu Thr Leu Glu 
220 

Ala Thr Ala Trp 
235 

Glu Val Ala Glu 
250 



Thr Lys Leu Ala 
160 

Val Phe lie Asp 
175 

Leu Glu Leu Leu 
190 

Val Leu Met Ala 
205 

Arg Gly Val Asp 



Ala Ala Ala Arg 
240 

Thr 



<210> 695 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 

<400> 695 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 

gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 115 

Met He Gly Ala He 
1 5 

tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc ace gac atg ccc 163 
Trp Ala Gin Gly Arg Asp Gly He He Gly Asp Gly Thr Asp Met Pro 
10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa ace ace atg ggc 211 
Trp His He Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 
25 30 35 

cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 2 59 
Gin Pro Val He Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 3 07 
Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser Ser Arg Glu Pro Gly 
55 60 65 

gac tgg tec gee ggc ggc aca gtg gtc ace gaa ate cct aaa age ggc 3 55 
Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu He Pro Lys Ser Gly 
70 75 80 85 



tgg ate atg ggc ggc ggc gag gtc tac aag gee acc gtc ggc age gec 



403 



BGI-121CP 
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Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 
90 95 100 

gac gtt tta gaa ata acg ctt ate gac gec acc ttc gat gtt tec act 
Asp Val Leu Glu lie Thr Leu He Asp Ala Thr Phe Asp Val Ser Thr 
105 HO H5 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 
Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt acc tea ggc gag tat cgt tac aag ttc cag cgc tac 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 



451 



499 



547 



ate aag gtt taaggagcaa acaacatgag caa 579 

He Lys Val 

150 



<210> 696 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 696 

Met He Gly Ala He Trp Ala Gin Gly Arg Asp Gly He He Gly Asp 
15 10 15 

Gly Thr Asp Met Pro Trp His He Pro Glu Asp Leu Lys His Phe Lys 
20 25 30 

Lys Thr Thr Met Gly Gin Pro Val He Met Gly Arg Arg Thr Trp Glu 
35 40 45 

Ser Leu Pro Phe Lys Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser 
50 55 60 

Ser Arg Glu Pro Gly Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu 
65 70 75 80 

He Pro Lys Ser Gly Trp He Met Gly Gly Gly Glu Val Tyr Lys Ala 
85 90 95 

Thr Val Gly Ser Ala Asp Val Leu Glu He Thr Leu He Asp Ala Thr 
100 105 HO 

Phe Asp Val Ser Thr Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe 
115 120 125 

Asn Leu Asp Asp Glu Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr 
130 135 140 

Lys Phe Gin Arg Tyr He Lys Val 
145 150 



<210> 697 
<211> 1556 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-121CP 



-941- 



<220> 
<221> CDS 
<222> (1) . . (1533) 
<223> RXA00989 



<400> 697 

gga att ggc eta gtg get aac aac gac gga ate ttt gat tec gaa aat 

Glv He Gly Leu Val Ala Asn Asn Asp Gly He Phe Asp Ser Glu Asn 
15 10 15 

gat gac ate acc gta ggc gat gtc acg ttg ggc gag act gga ctg tct 
Asp Asp He Thr Val Gly Asp Val Thr Leu Gly Glu Thr Gly Leu Ser 
20 25 30 

ttg ccc ate gat etc gee ggt gag gta gaa gca cct gee tec gag gag 
Leu Pro He Asp Leu Ala Gly Glu Val Glu Ala Pro Ala Ser Glu Glu 
35 40 45 

ate acc caa gaa gat ttg ctg cgc ctt gee cag gtg gaa gca gag ttg 
He Thr Gin Glu Asp Leu Leu Arg Leu Ala Gin Val Glu Ala Glu Leu 
50 55 60 

gat caa cgt tgg ttg gaa acc aaa att gat ccc act ttc cga cgc atg 
Asp Gin Arg Trp Leu Glu Thr Lys He Asp Pro Thr Phe Arg Arg Met 
65 70 75 80 

age tac atg atg gat etc atg ggc caa cca cag aat tec ttc cca gca 
Ser Tyr Met Met Asp Leu Met Gly Gin Pro Gin Asn Ser Phe Pro Ala 
85 90 95 

att cac gtg get ggc acc aac ggt aag acc tec acc acc cgc atg ate 
He His Val Ala Gly Thr Asn Gly Lys Thr Ser Thr Thr Arg Met He 
100 105 HO 

gag teg ttg ctg cgc gca ttc cac cgc cgc acc ggc egg acc acc age 
Glu Ser Leu Leu Arg Ala Phe His Arg Arg Thr Gly Arg Thr Thr Ser 
115 120 125 



ate cac ccg cgt gat ttc gtg egg ate tac gaa gag att aag ccc tac 
He His Pro Arg Asp Phe Val Arg He Tyr Glu Glu He Lys Pro Tyr 
145 150 155 160 

atg gag atg acc gac gec tgg tea gag gee gag ggc gga ccg aag atg 
Met Glu Met Thr Asp Ala Trp Ser Glu Ala Glu Gly Gly Pro Lys Met 
165 170 175 

age aag ttt gag gca etc gtg gee etc get tac gca ggt ttt gec gac 
Ser Lys Phe Glu Ala Leu Val Ala Leu Ala Tyr Ala Gly Phe Ala Asp 
180 185 190 

get cct gtt gac gtc gec gtc gtt gag gtt ggt ctt ggc gga cgc tgg 
Ala Pro Val Asp Val Ala Val Val Glu Val Gly Leu Gly Gly Arg Trp 
195 200 205 



48 



96 



144 



192 



240 



288 



336 



384 



ccg cac ctg cag ctg gta acc gaa cgc ate gcg att gat ggc aag ccc 432 
Pro His Leu Gin Leu Val Thr Glu Arg He Ala He Asp Gly Lys Pro 
130 135 140 



480 



528 



576 



624 



gat gee act aac gtg ate aac gca get gtt tec gtg ate acc ccg gtg 
Asp Ala Thr Asn Val He Asn Ala Ala Val Ser Val He Thr Pro Val 



672 



BGI-121CP 
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210 215 220 

ggc atg gac cac gtg gat cgc ctg ggc aac acc att ggt gaa ate get 
Gly Met Asp His Val Asp Arg Leu Gly Asn Thr He Gly Glu He Ala 
225 230 235 240 

ggt gaa aag gec ggc ate ate aag get cgt cct gca tct gag gat ggc 
Gly Glu Lys Ala Gly He He Lys Ala Arg Pro Ala Ser Glu Asp Gly 
245 250 255 

acc gag cct gag ggc aac gtt gtc ate gtg ggc aag cag gag cca gaa 
Thr Glu Pro Glu Gly Asn Val Val He Val Gly Lys Gin Glu Pro Glu 
260 265 270 

gca atg aac gtg att ctg cag caa gee gtg gac gtg gac gca get gtt 
Ala Met Asn Val He Leu Gin Gin Ala Val Asp Val Asp Ala Ala Val 
275 280 285 

get cgt ttg aac atg gaa ttc ggc gtg gtg gaa tec gee att gee gtt 
Ala Arg Leu Asn Met Glu Phe Gly Val Val Glu Ser Ala He Ala Val 
290 295 300 

ggt gga cag cag etc acc ctg aag ggt ttg ggc ggc gaa tac acc gac 
Gly Gly Gin Gin Leu Thr Leu Lys Gly Leu Gly Gly Glu Tyr Thr Asp 
305 310 315 320 

ate ttc etc cca ctg tct ggc gcg cac caa gca gat aat gee gcg gtt 
He Phe Leu Pro Leu Ser Gly Ala His Gin Ala Asp Asn Ala Ala Val 
325 330 335 

get etc gca gca gtg gaa gca ttt ttc ggt gca tec gec gga cgc cca 
Ala Leu Ala Ala Val Glu Ala Phe Phe Gly Ala Ser Ala Gly Arg Pro 
340 345 350 

ttg gat ate gac acg gtg cgc gaa ggc ttc gca caa gtt cag tec cca 
Leu Asp He Asp Thr Val Arg Glu Gly Phe Ala Gin Val Gin Ser Pro 
355 360 365 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



ggt cgc etc gag cgc ctg cgc tct gca cca acc gtg ttc ate gac gca 1152 
Gly Arg Leu Glu Arg Leu Arg Ser Ala Pro Thr Val Phe He Asp Ala 
370 375 380 

get cac aac cca cac ggt gec gca gca ctt ggt gca gca eta gac cgt 1200 
Ala His Asn Pro His Gly Ala Ala Ala Leu Gly Ala Ala Leu Asp Arg 
385 390 395 400 

gac ttt gag ttc cgt cgc etc ate ggt gtc ate gga gtg etc tgc gac 
Asp Phe Glu Phe Arg Arg Leu He Gly Val He Gly Val Leu Cys Asp 
405 410 415 

aag gat gee cgc ggc ate ttg gaa tea ctt gag cca tac ctg cat gaa 
Lys Asp Ala Arg Gly He Leu Glu Ser Leu Glu Pro Tyr Leu His Glu 
420 425 430 

att gtg tgc acc cag act gee tea gag cgc gca ttg gac gca tac gat 
He Val Cys Thr Gin Thr Ala Ser Glu Arg Ala Leu Asp Ala Tyr Asp 
435 440 445 

tta get gaa tat get cga gag ate tac ggc gat gag cgt gtg cac gtc 1392 
Leu Ala Glu Tyr Ala Arg Glu He Tyr Gly Asp Glu Arg Val His Val 
450 455 460 



1248 



1296 



1344 



BGM21CP 
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caa gaa gat ctt get ggc gcg gta gaa 
Gin Glu Asp Leu Ala Gly Ala Val Glu 
465 470 

gac acc gat gta cag tec gga tea ggt 
Asp Thr Asp Val Gin Ser Gly Ser Gly 
485 

gtg acc gec ggc gat gcg cgc acg ctg 
Val Thr Ala Gly Asp Ala Arg Thr Leu 
500 505 

tgagcaagcg tgaagaatca att 



etc get att gaa eta gca gaa 1440 
Leu Ala lie Glu Leu Ala Glu 
475 480 

gtt gtg ate acc ggt tea ate 1488 
Val Val lie Thr Gly Ser lie 
490 495 

ttt gga aag gaa cct gca 1533 
Phe Gly Lys Glu Pro Ala 
510 

1556 



<210> 698 
<211> 511 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 698 

Gly He Gly Leu Val Ala Asn Asn Asp Gly He Phe Asp Ser Glu Asn 
15 10 15 

Asp Asp He Thr Val Gly Asp Val Thr Leu Gly Glu Thr Gly Leu Ser 
20 25 30 

Leu Pro He Asp Leu Ala Gly Glu Val Glu Ala Pro Ala Ser Glu Glu 
35 40 45 

He Thr Gin Glu Asp Leu Leu Arg Leu Ala Gin Val Glu Ala Glu Leu 
50 55 60 

Asp Gin Arg Trp Leu Glu Thr Lys He Asp Pro Thr Phe Arg Arg Met 
65 70 75 80 

Ser Tyr Met Met Asp Leu Met Gly Gin Pro Gin Asn Ser Phe Pro Ala 
85 90 95 

He His Val Ala Gly Thr Asn Gly Lys Thr Ser Thr Thr Arg Met He 
100 105 HO 

Glu Ser Leu Leu Arg Ala Phe His Arg Arg Thr Gly Arg Thr Thr Ser 
115 120 125 

Pro His Leu Gin Leu Val Thr Glu Arg He Ala He Asp Gly Lys Pro 
130 135 140 

He His Pro Arg Asp Phe Val Arg He Tyr Glu Glu He Lys Pro Tyr 
145 150 155 160 

Met Glu Met Thr Asp Ala Trp Ser Glu Ala Glu Gly Gly Pro Lys Met 
165 170 175 

Ser Lys Phe Glu Ala Leu Val Ala Leu Ala Tyr Ala Gly Phe Ala Asp 
180 185 190 



Ala Pro Val Asp Val Ala Val Val Glu Val Gly Leu Gly Gly Arg Trp 
195 200 205 
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Asp Ala Thr Asn Val He Asn Ala Ala Val Ser Val He Thr Pro Val 
210 215 220 

Gly Met Asp His Val Asp Arg Leu Gly Asn Thr He Gly Glu He Ala 
225 230 235 240 

Gly Glu Lys Ala Gly He He Lys Ala Arg Pro Ala Ser Glu Asp Gly 
245 250 255 

Thr Glu Pro Glu Gly Asn Val Val He Val Gly Lys Gin Glu Pro Glu 
260 265 270 

Ala Met Asn Val He Leu Gin Gin Ala Val Asp Val Asp Ala Ala Val 
275 280 285 

Ala Arg Leu Asn Met Glu Phe Gly Val Val Glu Ser Ala He Ala Val 
290 295 300 

Gly Gly Gin Gin Leu Thr Leu Lys Gly Leu Gly Gly Glu Tyr Thr Asp 
305 310 315 320 

He Phe Leu Pro Leu Ser Gly Ala His Gin Ala Asp Asn Ala Ala Val 
325 330 335 

Ala Leu Ala Ala Val Glu Ala Phe Phe Gly Ala Ser Ala Gly Arg Pro 
340 345 350 

Leu Asp He Asp Thr Val Arg Glu Gly Phe Ala Gin Val Gin Ser Pro 
355 360 365 

Gly Arg Leu Glu Arg Leu Arg Ser Ala Pro Thr Val Phe He Asp Ala 
370 375 380 

Ala His Asn Pro His Gly Ala Ala Ala Leu Gly Ala Ala Leu Asp Arg 
385 390 395 400 

Asp Phe Glu Phe Arg Arg Leu He Gly Val He Gly Val Leu Cys Asp 
405 410 415 

Lys Asp Ala Arg Gly He Leu Glu Ser Leu Glu Pro Tyr Leu His Glu 
420 425 430 

He Val Cys Thr Gin Thr Ala Ser Glu Arg Ala Leu Asp Ala Tyr Asp 
435 440 445 

Leu Ala Glu Tyr Ala Arg Glu He Tyr Gly Asp Glu Arg Val His Val 
450 455 460 

Gin Glu Asp Leu Ala Gly Ala Val Glu Leu Ala He Glu Leu Ala Glu 
465 470 475 480 

Asp Thr Asp Val Gin Ser Gly Ser Gly Val Val He Thr Gly Ser He 
485 490 495 

Val Thr Ala Gly Asp Ala Arg Thr Leu Phe Gly Lys Glu Pro Ala 
500 505 510 



<210> 699 
<211> 600 
<212> DNA 



BGI-121CP 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXA01517 

<400> 699 

tccataagcc caaagcaccg atcccacgta cttttgctga cgtcgcggtg gttgcccgac 6 0 

gttccaggaa atccatggct gctggaagga gcaacgccta atg cat gca gtt ttg 115 

Met His Ala Val Leu 



tec ate ggt tec aac atg gat gat cgc tac gcg ctg etc aac aca gtg 
Ser lie Gly Ser Asn Met Asp Asp Arg Tyr Ala Leu Leu Asn Thr Val 
10 15 20 



ace cca ccg tgg ggc att gag gat cag gat gaa ttc etc aac gca gtg 
Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu Phe Leu Asn Ala Val 
40 45 50 

etc gtt gtt gag gtt gaa gaa acc ccc ate gag ttg ctg cgc cgt ggc 
Leu Val Val Glu Val Glu Glu Thr Pro He Glu Leu Leu Arg Arg Gly 
55 60 65 



c 



cca cgc acc etc gat gtg gat ate gtg cag ate att aaa gat ggg gaa 
Pro Arg Thr Leu Asp Val Asp He Val Gin He He Lys Asp Gly Glu 
90 95 100 

gag ate ctt tct gag gat ccc gaa ctg acc ttg cca cac cct tgg get 
Glu lie Leu Ser Glu Asp Pro Glu Leu Thr Leu Pro His Pro Trp Ala 
105 HO 115 

tgg cag cgt gee ttc gtg ttg ate cct tgg ttg gaa gca gaa cct gat 
Trp Gin Arg Ala Phe Val Leu He Pro Trp Leu Glu Ala Glu Pro Asp 
120 125 130 

gee gtc ctg cac ggc acg acc att gca gaa cat gtg gat aat ctt gat 
Ala Val Leu His Gly Thr Thr He Ala Glu His Val Asp Asn Leu Asp 
135 140 145 

ccc aca gac att gaa ggt gtc acc aag att taaggagtcg tggctttcat 
Pro Thr Asp He Glu Gly Val Thr Lys He 
150 155 

gca 



163 



ate gag gaa ttc aaa gat gag ate gtg gcg cag tct gcg ate tac tea 211 
He Glu Glu Phe Lys Asp Glu He Val Ala Gin Ser Ala He Tyr Ser 
25 30 35 



259 



307 



aa aaa etc gaa gaa gee gec gag egg gtc cgc gtc cgc aaa tgg ggg 355 
Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg Val Arg Lys Trp Gly 
70 75 80 85 



403 



451 



499 



547 



597 



600 



<210> 700 
<211> 159 
<212> PRT 

<213> Corynebacterium glut ami cum 



BGI-121CP 
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<400> 700 

Met His Ala Val Leu Ser lie Gly Ser Asn Met Asp Asp Arg Tyr Ala 
15 10 15 

Leu Leu Asn Thr Val lie Glu Glu Phe Lys Asp Glu He Val Ala Gin 
20 25 30 

Ser Ala He Tyr Ser Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu 
35 40 45 

Phe Leu Asn Ala Val Leu Val Val Glu Val Glu Glu Thr Pro He Glu 
50 55 60 

Leu Leu Arg Arg Gly Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg 
65 70 75 80 

Val Arg Lys Trp Gly Pro Arg Thr Leu Asp Val Asp He Val Gin He 
85 90 95 

He Lys Asp Gly Glu Glu He Leu Ser Glu Asp Pro Glu Leu Thr Leu 
100 105 HO 

Pro His Pro Trp Ala Trp Gin Arg Ala Phe Val Leu He Pro Trp Leu 
115 120 125 

Glu Ala Glu Pro Asp Ala Val Leu His Gly Thr Thr He Ala Glu His 
130 135 140 

Val Asp Asn Leu Asp Pro Thr Asp He Glu Gly Val Thr Lys He 
145 150 155 



<210> 701 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1960) 
<223> RXA00579 



<400> 701 

tcgtctaagt ttttctttga gttttcatat gtagaaggca tcgtcggctt cggcctggcg 60 

gtgcttttct cgttgttttg tggttttgtc agaggatgtc atg cgc gtt tta att 11 

Met Arg Val Leu He 
1 5 



att gat aat tat gat tct ttc acg ttt aat etc gec acc tat gtg gaa 
He Asp Asn Tyr Asp Ser Phe Thr Phe Asn Leu Ala Thr Tyr Val Glu 
10 15 20 



163 



gag gtt acg ggt cag gca cct gtg gtg gtg cct aat gat caa gaa ata 211 
Glu Val Thr Gly Gin Ala Pro Val Val Val Pro Asn Asp Gin Glu He 
25 30 35 



gat gag atg ctt ttc gac gec gtc ate etc tea cct ggc ccg ggc cac 
Asp Glu Met Leu Phe Asp Ala Val He Leu Ser Pro Gly Pro Gly His 
40 45 50 



259 
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gcc ggc gtt gcg get gat ttt ggt ate tgt gca ggc gtc att gag cgt 3 07 
Ala Gly Val Ala Ala Asp Phe Gly lie Cys Ala Gly Val He Glu Arg 
55 60 65 

gca cgc gtt ccg att ttg ggt gtg tgt tta ggc cac cag ggc att gcg 3 55 
Ala Arg Val Pro He Leu Gly Val Cys Leu Gly His Gin Gly He Ala 
70 75 80 85 



ttg gec tat ggc ggt gat gtt gat ttg gcg ccc agg ccg gtc cac ggt 
Leu Ala Tyr Gly Gly Asp Val Asp Leu Ala Pro Arg Pro Val His Gly 
90 95 100 



403 



499 



547 



gag gtt teg cag ate ace cat gat ggt tea ggt tta ttt gca ggc ate 451 
Glu Val Ser Gin He Thr His Asp Gly Ser Gly Leu Phe Ala Gly He 
105 HO H5 

cct gaa acg ttt gag gcg gtg cgt tat cac teg atg gtg gca ace cgc 
Pro Glu Thr Phe Glu Ala Val Arg Tyr His Ser Met Val Ala Thr Arg 
120 125 130 

ttg ccg gag tea ttg aaa get aca get acc age gat gat ggt ttg ate 
Leu Pro Glu Ser Leu Lys Ala Thr Ala Thr Ser Asp Asp Gly Leu He 
135 140 145 

atg gca ttg gca cat gaa gtg ctt ccg cag tgg ggt gtg caa ttt cat 595 
Met Ala Leu Ala His Glu Val Leu Pro Gin Trp Gly Val Gin Phe His 
150 155 160 165 

ccg gaa tct att ggt gga caa ttc ggc cat cag ate att aag aac ttc 
Pro Glu Ser He Gly Gly Gin Phe Gly His Gin He He Lys Asn Phe 
170 175 180 

ctt aat tta gcg cgc aca tat cgc tgg caa etc acg gag aaa act att 
Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu Thr Glu Lys Thr He 
185 190 195 



643 



691 



ccg etc age gtt gat tea gca gcg gtt ttt gaa aca ttc ttt gee cat 739 
Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu Thr Phe Phe Ala His 
200 205 210 

tec tec cat get ttt tgg etc gat gat gee caa gga acc age tat ctt 787 
Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin Gly Thr Ser Tyr Leu 
215 220 225 

ggt gat gee age ggt cct etc gca cgc aca aaa acc cat aat gtc ggc 
Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys Thr His Asn Val Gly 
230 235 240 245 

gag ggg gat ttc ttc acc tgg eta aag gag gat etc gee gee aac tea 
Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp Leu Ala Ala Asn Ser 
250 255 260 

gtt gcg ccc ggt caa ggt ttt cgt ctt ggc tgg gtt ggt tac gtt ggt 
Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp Val Gly Tyr Val Gly 
265 270 275 

tat gag ctt aaa gcg gaa get ggc gca egg get gcg cac act teg agt 979 
Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala Ala His Thr Ser Ser 
280 285 290 



835 



883 



931 
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ctt ccg gat gcg cac etc att ttt gec gat cgc gec ate gca gtg gaa 
Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg Ala He Ala Val Glu 
295 300 305 



1027 



teg gat cag gtt egg ttg ctg gcg ttg ggg gag cag gac gag tgg ttt 1075 
Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu Gin Asp Glu Trp Phe 
310 315 320 325 

gaa gaa acc ate aag aag ctg cat aat ctt gtc gec ccg egg ata cct 1123 
Glu Glu Thr He Lys Lys Leu His Asn Leu Val Ala Pro Arg He Pro 
330 335 340 

gcg tec gga cac etc get ttg cag gtt cga gat tec aaa gat gag tat 1171 
Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp Ser Lys Asp Glu Tyr 
345 350 355 

etc gac aaa att cgc aga gec cag gag ctg att act cgc ggc gaa teg 1219 
Leu Asp Lys He Arg Arg Ala Gin Glu Leu He Thr Arg Gly Glu Ser 
360 365 370 

tat gaa ate tgc ctg acc aca aaa ctt cag ggc acc act gat gtg gee 12 67 
Tyr Glu He Cys Leu Thr Thr Lys Leu Gin Gly Thr Thr Asp Val Ala 
375 380 385 

cct ctg get gec tat eta gca ctg cgt ggg gee aat ccc acc gca tat 1315 
Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala Asn Pro Thr Ala Tyr 
390 395 400 405 



ggt gcg tat ctt cag ctg ggg gat acc tct att ttg agt tec teg ccg 
Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser He Leu Ser Ser Ser Pro 
410 415 420 



gag 



1363 



egg ttc ate acc att gat teg gca ggg tat gtg gaa tea aag ccc 1411 
Glu Arg Phe He Thr He Asp Ser Ala Gly Tyr Val Glu Ser Lys Pro 
425 430 435 



att aaa ggc acc agg ccg cgt ggg cga aca gcg caa gaa gac caa gaa 1459 
He Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala Gin Glu Asp Gin Glu 
440 445 450 

ate att get gag ctg cgc agt aat cct aaa gat cgt gca gaa aac ttg 1507 
He He Ala Glu Leu Arg Ser Asn Pro Lys Asp Arg Ala Glu Asn Leu 
455 460 465 

atg ate gtg gat ttg gtc cgc aac gac tta gec cgc ggc get ttg ccc 
Met He Val Asp Leu Val Arg Asn Asp Leu Ala Arg Gly Ala Leu Pro 
470 475 480 485 

acc aca gtt aaa aca tec aag ctt ttc gac gtc gaa acc tac gec aca 
Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val Glu Thr Tyr Ala Thr 
490 495 500 

gtc cac caa ctt gtc age acc gtc tct gca gag ttg ggg cca cgc agt 1651 
Val His Gin Leu Val Ser Thr Val Ser Ala Glu Leu Gly Pro Arg Ser 
505 510 515 



1555 



1603 



ccg att gag tgc gtg cgc gca gca ttc ccc ggt ggt teg atg act ggt 1699 

Pro He Glu Cys Val Arg Ala Ala Phe Pro Gly Gly Ser Met Thr Gly 
520 525 530 

gec cca aag ctg cgc acc atg gag ate ate gat gag ctg gag gca get 1747 



BGM21CP 
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Ala Pro Lys Leu Arg Thr Met Glu He He Asp Glu Leu Glu Ala Ala 

535 540 545 

cct cgc ggt att tac tea ggt ggc ttg gga tat ttt tec etc gac ggc 1795 

Pro Arg Gly He Tyr Ser Gly Gly Leu Gly Tyr Phe Ser Leu Asp Gly 

550 555 560 565 



gca gtt gat etc tec atg gtg ate aga act etc gtc ate cag aac aat 
Ala Val Asp Leu Ser Met Val He Arg Thr Leu Val He Gin Asn Asn 
570 575 580 

cac gtg gag tac gga gtg ggc ggt gca ctt ctt get ctg tct gat ccg 
His Val Glu Tyr Gly Val Gly Gly Ala Leu Leu Ala Leu Ser Asp Pro 
585 590 595 



ttg ttt ggg gtt gaa ttc cca tgaegtaect cgtgtgggac ggt 
Leu Phe Gly Val Glu Phe Pro 
615 620 



1843 



1891 



gag get gag tgg gag gaa ate cgc gtt aaa tea egg cct ctg ctg aat 193 9 
Glu Ala Glu Trp Glu Glu He Arg Val Lys Ser Arg Pro Leu Leu Asn 
600 605 610 



1983 



<210> 702 
<211> 620 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 702 
Met Arg Val Leu 
1 

Ala Thr Tyr Val 
20 

Asn Asp Gin Glu 
35 

Pro Gly Pro Gly 
50 

Gly Val He Glu 
65 

His Gin Gly He 



Arg Pro Val His 
100 

Leu Phe Ala Gly 
115 

Met Val Ala Thr 
130 



He He Asp Asn 
5 

Glu Glu Val Thr 



lie Asp Glu Met 
40 

His Ala Gly Val 
55 

Arg Ala Arg Val 
70 

Ala Leu Ala Tyr 
85 

Gly Glu Val Ser 



He Pro Glu Thr 
120 

Arg Leu Pro Glu 
135 



Tyr Asp Ser Phe 
10 

Gly Gin Ala Pro 
25 

Leu Phe Asp Ala 



Ala Ala Asp Phe 
60 

Pro He Leu Gly 
75 

Gly Gly Asp Val 
90 

Gin He Thr His 
105 

Phe Glu Ala Val 



Ser Leu Lys Ala 
140 



Thr Phe Asn Leu 
15 

Val Val Val Pro 
30 

Val He Leu Ser 
45 

Gly He Cys Ala 



Val Cys Leu Gly 
80 

Asp Leu Ala Pro 
95 

Asp Gly Ser Gly 
110 

Arg Tyr His Ser 
125 

Thr Ala Thr Ser 



Asp Asp Gly Leu He Met Ala Leu Ala His Glu Val Leu Pro Gin Trp 
145 150 155 160 

Gly Val Gin Phe His Pro Glu Ser He Gly Gly Gin Phe Gly His Gin 



BGI-121CP 



-950- 



165 170 175 

He He Lys Asn Phe Leu Asn Leu Ala Arg Thr Tyr Arg Trp Gin Leu 
180 185 190 

Thr Glu Lys Thr He Pro Leu Ser Val Asp Ser Ala Ala Val Phe Glu 
195 200 205 

Thr Phe Phe Ala His Ser Ser His Ala Phe Trp Leu Asp Asp Ala Gin 
210 215 220 

Gly Thr Ser Tyr Leu Gly Asp Ala Ser Gly Pro Leu Ala Arg Thr Lys 
225 230 235 240 

Thr His Asn Val Gly Glu Gly Asp Phe Phe Thr Trp Leu Lys Glu Asp 
245 250 255 

Leu Ala Ala Asn Ser Val Ala Pro Gly Gin Gly Phe Arg Leu Gly Trp 
260 265 270 

Val Gly Tyr Val Gly Tyr Glu Leu Lys Ala Glu Ala Gly Ala Arg Ala 
275 280 285 

Ala His Thr Ser Ser Leu Pro Asp Ala His Leu lie Phe Ala Asp Arg 
290 295 300 

Ala He Ala Val Glu Ser Asp Gin Val Arg Leu Leu Ala Leu Gly Glu 
305 310 315 320 

Gin Asp Glu Trp Phe Glu Glu Thr lie Lys Lys Leu His Asn Leu Val 
325 330 335 

Ala Pro Arg He Pro Ala Ser Gly His Leu Ala Leu Gin Val Arg Asp 
340 345 350 

Ser Lys Asp Glu Tyr Leu Asp Lys He Arg Arg Ala Gin Glu Leu He 
355 360 365 

Thr Arg Gly Glu Ser Tyr Glu He Cys Leu Thr Thr Lys Leu Gin Gly 
370 375 380 

Thr Thr Asp Val Ala Pro Leu Ala Ala Tyr Leu Ala Leu Arg Gly Ala 
385 390 395 400 

Asn Pro Thr Ala Tyr Gly Ala Tyr Leu Gin Leu Gly Asp Thr Ser He 
405 410 415 

Leu Ser Ser Ser Pro Glu Arg Phe He Thr He Asp Ser Ala Gly Tyr 
420 425 430 

Val Glu Ser Lys Pro He Lys Gly Thr Arg Pro Arg Gly Arg Thr Ala 
435 440 445 

Gin Glu Asp Gin Glu He He Ala Glu Leu Arg Ser Asn Pro Lys Asp 
450 455 460 

Arg Ala Glu Asn Leu Met He Val Asp Leu Val Arg Asn Asp Leu Ala 
465 470 475 480 

Arg Gly Ala Leu Pro Thr Thr Val Lys Thr Ser Lys Leu Phe Asp Val 
485 490 495 
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Glu Thr Tyr Ala Thr Val His Gin 
500 

Leu Gly Pro Arg Ser Pro lie Glu 
515 520 

Gly Ser Met Thr Gly Ala Pro Lys 
530 535 

Glu Leu Glu Ala Ala Pro Arg Gly 
545 550 

Phe Ser Leu Asp Gly Ala Val Asp 
565 

Val lie Gin Asn Asn His Val Glu 
580 

Ala Leu Ser Asp Pro Glu Ala Glu 
595 600 

Arg Pro Leu Leu Asn Leu Phe Gly 
610 , 615 



Leu Val Ser Thr Val Ser Ala Glu 
505 510 

Cys Val Arg Ala Ala Phe Pro Gly 
525 

Leu Arg Thr Met Glu lie lie Asp 
540 

lie Tyr Ser Gly Gly Leu Gly Tyr 
555 560 

Leu Ser Met Val lie Arg Thr Leu 
570 575 

Tyr Gly Val Gly Gly Ala Leu Leu 
585 590 

Trp Glu Glu lie Arg Val Lys Ser 
605 

Val Glu Phe Pro 
620 



<210> 703 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXA00958 

<400> 703 

attctaatcc tcaatctgaa gccgatgaga cgttgcacaa ggcgtatgcc gtgttgaatg 60 

ccattgcgct tgctgctggt tccactttgg aggtcatccg atg aca cac gtt gtt 115 

Met Thr His Val Val 



1 5 



etc att gat aat cac gat tct ttt gtc tac aac ctg gtg gat gcg ttc 
Leu lie Asp Asn His Asp Ser Phe Val Tyr Asn Leu Val Asp Ala Phe 
10 15 20 



gaa acc att ttg gca gec aac ccg gac ctg ate tgc ctt tea cct gga 
Glu Thr lie Leu Ala Ala Asn Pro Asp Leu lie Cys Leu Ser Pro Gly 
40 45 50 

cct ggt tac cct gec gat gcg ggc aac atg atg gcg ctg ate gag cgc 
Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met Ala Leu He Glu Arg 
55 60 65 



163 



gec gtg gec ggt tat aag tgc acg gtg ttc cgc aat acg gtg cca gtg 211 
Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg Asn Thr Val Pro Val 
25 30 35 



259 



307 



aca etc ggc cag att cct tta ctg ggt att tgc etc ggc tac cag gca 
Thr Leu Gly Gin He Pro Leu Leu Gly He Cys Leu Gly Tyr Gin Ala 



355 
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70 



75 80 85 



403 



etc ate gaa tac cac ggc ggc aag gtt gag cct tgt ggc cct gtg cac 
Leu He Glu Tyr His Gly Gly Lys Val Glu Pro Cys Gly Pro Val His 
90 95 100 

ggc acc acc gac aac atg ate ctt act gat gca ggt gtg cag age cct 
Gly Thr Thr Asp Asn Met He Leu Thr Asp Ala Gly Val Gin Ser Pro 
105 HO H5 

gtt ttt gca ggt ctt gec act gat gtt gag cct gat cat cca gaa ate 
Val Phe Ala Gly Leu Ala Thr Asp Val Glu Pro Asp His Pro Glu He 
120 125 130 

cca ggc cgc aag gtt cca att ggc cgt tat cac tea ctg ggc tgc gtg 
Pro Gly Arg Lys Val Pro He Gly Arg Tyr His Ser Leu Gly Cys Val 
135 140 145 

gtt gec cca gac ggt att gaa tea eta ggt acc tgt tec teg gag att 
Val Ala Pro Asp Gly He Glu Ser Leu Gly Thr Cys Ser Ser Glu He 
150 155 160 165 

ggt gat gtc ate atg gcg gca cgc acc acc gat gga aag gee att ggc 
Gly Asp Val He Met Ala Ala Arg Thr Thr Asp Gly Lys Ala He Gly 
170 175 180 

ctg cag ttt cac cct gag tea gtg eta age cca acg ggt cct gtc att 
Leu Gin Phe His Pro Glu Ser Val Leu Ser Pro Thr Gly Pro Val He 
185 190 195 

ttg tec cgc tgt gtc gaa cag ctt etc gcg aac taataaaaaa aggatttgat 744 
Leu Ser Arg Cys Val Glu Gin Leu Leu Ala Asn 



451 



499 



547 



595 



643 



691 



200 205 



tea 



747 



<210> 704 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 704 

Met Thr His Val Val Leu He Asp Asn His Asp Ser Phe Val Tyr Asn 
15 10 15 

Leu Val Asp Ala Phe Ala Val Ala Gly Tyr Lys Cys Thr Val Phe Arg 
20 25 30 

Asn Thr Val Pro Val Glu Thr He Leu Ala Ala Asn Pro Asp Leu He 
35 40 45 

Cys Leu Ser Pro Gly Pro Gly Tyr Pro Ala Asp Ala Gly Asn Met Met 
50 55 60 

Ala Leu He Glu Arg Thr Leu Gly Gin He Pro Leu Leu Gly lie Cys 
65 70 75 80 

Leu Gly Tyr Gin Ala Leu He Glu Tyr His Gly Gly Lys Val Glu Pro 
85 90 95 
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Cys Gly Pro Val 
100 

Gly Val Gin Ser 
115 

Asp His Pro Glu 
130 

Ser Leu Gly Cys 
145 

Cys Ser Ser Glu 



Gly Lys Ala lie 
180 

Thr Gly Pro Val 
195 



His Gly Thr Thr 



Pro Val Phe Ala 
120 

lie Pro Gly Arg 
135 

Val Val Ala Pro 
150 

lie Gly Asp Val 
165 

Gly Leu Gin Phe 



lie Leu Ser Arg 
200 



Asp Asn Met lie 
105 

Gly Leu Ala Thr 



Lys Val Pro lie 
140 

Asp Gly lie Glu 
155 

lie Met Ala Ala 
170 

His Pro Glu Ser 
185 

Cys Val Glu Gin 



Leu Thr Asp Ala 
110 

Asp Val Glu Pro 
125 

Gly Arg Tyr His 



Ser Leu Gly Thr 
160 

Arg Thr Thr Asp 
175 

Val Leu Ser Pro 
190 

Leu Leu Ala Asn 
205 



<210> 705 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1243) 

<223> RXA02790 

<400> 705 

tggatgctcg cacccgagcc cttgaaccac aatccacaga cacccaagat ttcgacgaga 60 

agggaaattt cccaggatga accaaatccg aaaccgccgg atg gag ccc gtc tac 115 

Met Glu Pro Val Tyr 
1 5 

gta aag cgc cgc caa egg ttt att gec gtg acg ate get tea etc ate 163 
Val Lys Arg Arg Gin Arg Phe lie Ala Val Thr lie Ala Ser Leu lie 
10 15 20 

etc att ate ggt gee ate ate tat ate ggt gta gee ace tea aac egg 211 
Leu He He Gly Ala He He Tyr He Gly Val Ala Thr Ser Asn Arg 
25 30 35 

acg cca cat gac tat gaa ggc tec gga aac ggt gtg gtt cag ctg gtc 
Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly Val Val Gin Leu Val 
40 45 50 

gaa ate cct gaa ggt tec tec ata tea gag etc ggc cca gag ttg gaa 
Glu He Pro Glu Gly Ser Ser He Ser Glu Leu Gly Pro Glu Leu Glu 
55 60 65 

gaa cga gat ate gtg gec acc aac tea gcg ttc caa aca gcg gee age 3 55 
Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe Gin Thr Ala Ala Ser 
70 75 80 85 



259 



307 



BGI-121CP 



-954- 



aac aac ccc aac gcg ggt agt gta cag cca ggt ttc tac cgt ctg cag 
Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly Phe Tyr Arg Leu Gin 
90 95 100 



403 



gaa caa atg aac gca gca get gca gtg teg get ctg ctt gat cca gac 451 
Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala Leu Leu Asp Pro Asp 
105 HO H5 

aac cag gtt gat etc etc gac att cac ggc ggc gee acc ttg atg gac 499 
Asn Gin Val Asp Leu Leu Asp lie His Gly Gly Ala Thr Leu Met Asp 
120 125 130 

gtc act gtt gtc ggc gga aac acc cgc gcg gga ate tac tec cag ate 547 
Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly He Tyr Ser Gin He 
135 140 145 

gca gee gtg acc tgc acc gaa ggc tec gec aac tgc ate acc get gag 595 
Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn Cys He Thr Ala Glu 
150 155 160 165 



gat ttg cag cag gtt gec tec acc gtg teg cct gca gaa ttg ggt gtc 

Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro Ala Glu Leu Gly Val 
170 175 180 

cca gat tgg gca ate get get gtg gaa get cgc gga act gat cca aag 

Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg Gly Thr Asp Pro Lys 

185 190 195 



tct gaa caa gaa gta gca acc acc gac gaa gac cgt cag acc gtc acc 
Ser Glu Gin Glu Val Ala Thr Thr Asp Glu Asp Arg Gin Thr Val Thr 
295 300 305 

cca tgg aac act tac gee atg gac ggc ctg cca caa acc ccc ate gec 
Pro Trp Asn Thr Tyr Ala Met Asp Gly Leu Pro Gin Thr Pro He Ala 
310 315 320 325 



643 



691 



cgc etc gaa ggc ctg ate atg cct ggc caa tac gtg gtg gat cca tec 73 9 
Arg Leu Glu Gly Leu He Met Pro Gly Gin Tyr Val Val Asp Pro Ser 
200 205 210 

aac gac gee cag gga ate etc acc gat ctg ate acg cga tea gca aac 7 87 
Asn Asp Ala Gin Gly He Leu Thr Asp Leu He Thr Arg Ser Ala Asn 
215 220 225 

cat ttc caa gaa acc gac ate acg ggc cgt gca gat gee ate gga ctt 
His Phe Gin Glu Thr Asp He Thr Gly Arg Ala Asp Ala He Gly Leu 
230 235 240 245 

act cca tat gag ctg gtc acc gca gca tct tta ate gag cgc gaa gca 
Thr Pro Tyr Glu Leu Val Thr Ala Ala Ser Leu He Glu Arg Glu Ala 
250 255 260 

cca gca gga gat ttt gat aag gtc gee cgc gtc ate ttg aac cgt etc 931 
Pro Ala Gly Asp Phe Asp Lys Val Ala Arg Val He Leu Asn Arg Leu 
265 270 275 

gee gag cca atg cag ctg caa ttc gac tec acc gtc aac tac ggt ctg 979 
Ala Glu Pro Met Gin Leu Gin Phe Asp Ser Thr Val Asn Tyr Gly Leu 
280 285 290 



835 



883 



1027 



1075 
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gca gta tec acc gaa gca etc caa gec atg gaa aac cct gca gaa gga 1123 
Ala Val Ser Thr Glu Ala Leu Gin Ala Met Glu Asn Pro Ala Glu Gly 
330 335 340 



aac tgg ctg tac ttt gtc acc ate gac acc gat gga acc acc gtg ttc 
Asn Trp Leu Tyr Phe Val Thr lie Asp Thr Asp Gly Thr Thr Val Phe 
345 350 355 



1171 



aac gac acc ttc gaa gag cac gaa gec gac att gag caa get ttg aac 1219 
Asn Asp Thr Phe Glu Glu His Glu Ala Asp lie Glu Gin Ala Leu Asn 
360 365 370 

agt ggc gtt eta gac age aac cga taaggatcag cgaataaaat tgg 12 66 

Ser Gly Val Leu Asp Ser Asn Arg 
375 380 



<210> 706 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 706 

Met Glu Pro Val Tyr Val Lys Arg Arg Gin Arg Phe He Ala Val Thr 
15 10 15 

He Ala Ser Leu He Leu He He Gly Ala He He Tyr He Gly Val 
20 25 30 

Ala Thr Ser Asn Arg Thr Pro His Asp Tyr Glu Gly Ser Gly Asn Gly 
35 40 45 

Val Val Gin Leu Val Glu He Pro Glu Gly Ser Ser He Ser Glu Leu 
50 55 60 

Gly Pro Glu Leu Glu Glu Arg Asp He Val Ala Thr Asn Ser Ala Phe 
65 70 75 80 

Gin Thr Ala Ala Ser Asn Asn Pro Asn Ala Gly Ser Val Gin Pro Gly 
85 90 95 

Phe Tyr Arg Leu Gin Glu Gin Met Asn Ala Ala Ala Ala Val Ser Ala 
100 105 HO 

Leu Leu Asp Pro Asp Asn Gin Val Asp Leu Leu Asp He His Gly Gly 
115 120 125 

Ala Thr Leu Met Asp Val Thr Val Val Gly Gly Asn Thr Arg Ala Gly 
130 135 140 

lie Tyr Ser Gin He Ala Ala Val Thr Cys Thr Glu Gly Ser Ala Asn 
145 150 155 160 

Cys He Thr Ala Glu Asp Leu Gin Gin Val Ala Ser Thr Val Ser Pro 
165 170 175 

Ala Glu Leu Gly Val Pro Asp Trp Ala He Ala Ala Val Glu Ala Arg 
180 185 190 



Gly Thr Asp Pro Lys Arg Leu Glu Gly Leu He Met Pro Gly Gin Tyr 
195 200 205 
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Val Val Asp Pro Ser 
210 

Thr Arg Ser Ala Asn 
225 

Asp Ala lie Gly Leu 
245 

lie Glu Arg Glu Ala 
260 

lie Leu Asn Arg Leu 
275 

Val Asn Tyr Gly Leu 
290 

Arg Gin Thr Val Thr 
305 

Gin Thr Pro lie Ala 
325 

Asn Pro Ala Glu Gly 
340 

Gly Thr Thr Val Phe 
355 

Glu Gin Ala Leu Asn 
370 



Asn Asp Ala Gin Gly lie 
215 

His Phe Gin Glu Thr Asp 
230 235 

Thr Pro Tyr Glu Leu Val 
250 

Pro Ala Gly Asp Phe Asp 
265 

Ala Glu Pro Met Gin Leu 
280 

Ser Glu Gin Glu Val Ala 
295 

Pro Trp Asn Thr Tyr Ala 
310 315 

Ala Val Ser Thr Glu Ala 
330 

Asn Trp Leu Tyr Phe Val 
345 

Asn Asp Thr Phe Glu Glu 
360 

Ser Gly Val Leu Asp Ser 
375 



Leu Thr Asp Leu lie 
220 

lie Thr Gly Arg Ala 
240 

Thr Ala Ala Ser Leu 
255 

Lys Val Ala Arg Val 
270 

Gin Phe Asp Ser Thr 
285 

Thr Thr Asp Glu Asp 
300 

Met Asp Gly Leu Pro 
320 

Leu Gin Ala Met Glu 
335 

Thr lie Asp Thr Asp 
350 

His Glu Ala Asp lie 
365 

Asn Arg 
380 



<210> 707 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXA00106 



<400> 707 

tggagctcaa caaggcagcg tacatgtttg agtacagctt cgatgacatc accgtgtccg 60 



gctacgatcc acacccattg atccgcggca aggtcgccgt atg ate ggt gcg att 

Met lie Gly Ala lie 
1 5 



115 



tgg gca caa ggc cgt gac ggc ate ate ggc gac ggc acc gac atg ccc 
Trp Ala Gin Gly Arg Asp Gly lie lie Gly Asp Gly Thr Asp Met Pro 
10 15 20 

tgg cac ate ccg gaa gac etc aaa cac ttc aag aaa acc acc atg ggc 
Trp His lie Pro Glu Asp Leu Lys His Phe Lys Lys Thr Thr Met Gly 
25 30 35 



163 



211 



cag ccg gtc ate atg ggt cgt cgc acg tgg gag tct ttg ccg ttc aag 



259 
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Gln Pro Val lie Met Gly Arg Arg Thr Trp Glu Ser Leu Pro Phe Lys 
40 45 50 

ccg ctt ccc ggc cgc gag aac ttc att etc tec tea cgc gag ccc ggc 
Pro Leu Pro Gly Arg Glu Asn Phe lie Leu Ser Ser Arg Glu Pro Gly 
55 60 65 



307 



gac tgg tec gec ggc ggc aca gtg gtc acc gaa ate cct aaa age ggc 3 55 
Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu lie Pro Lys Ser Gly 
70 75 80 85 

tgg ate atg ggc ggc ggc gag gtc tac aag gee acc gtc ggc age gec 403 
Trp lie Met Gly Gly Gly Glu Val Tyr Lys Ala Thr Val Gly Ser Ala 
90 95 100 

gac gtt tta gaa ata acg ctt ate gac gec acc ttc gat gtt tec act 
Asp Val Leu Glu lie Thr Leu He Asp Ala Thr Phe Asp Val Ser Thr 
105 HO H5 

ccc gtc tac gca ccc gaa ate ccg gcg aac ttc aac etc gat gac gaa 
Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe Asn Leu Asp Asp Glu 
120 125 130 

tec gag tgg ttt acc tea ggc gag tat cgt tac aag ttc cag cgc tac 
Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr Lys Phe Gin Arg Tyr 
135 140 145 

ate aag gtt taaggagcaa acaacatgag caa 57 9 

He Lys Val 

150 



451 



499 



547 



<210> 708 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 708 

Met He Gly Ala He Trp Ala Gin Gly Arg Asp Gly He He Gly Asp 
15 10 15 

Gly Thr Asp Met Pro Trp His He Pro Glu Asp Leu Lys His Phe Lys 
20 25 30 

Lys Thr Thr Met Gly Gin Pro Val He Met Gly Arg Arg Thr Trp Glu 
35 40 45 

Ser Leu Pro Phe Lys Pro Leu Pro Gly Arg Glu Asn Phe He Leu Ser 
50 55 60 

Ser Arg Glu Pro Gly Asp Trp Ser Ala Gly Gly Thr Val Val Thr Glu 
65 70 75 80 

He Pro Lys Ser Gly Trp He Met Gly Gly Gly Glu Val Tyr Lys Ala 
85 90 95 

Thr Val Gly Ser Ala Asp Val Leu Glu lie Thr Leu He Asp Ala Thr 
100 105 HO 

Phe Asp Val Ser Thr Pro Val Tyr Ala Pro Glu He Pro Ala Asn Phe 
115 120 125 
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Asn Leu Asp Asp Glu Ser Glu Trp Phe Thr Ser Gly Glu Tyr Arg Tyr 
130 135 140 

Lys Phe Gin Arg Tyr lie Lys Val 

145 150 



gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 



163 



<210> 709 
<211> 2599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2599) 

<223> RXN02198 

<400> 709 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc egtactaage tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gee cac aac aac gca cat tec tec gaa ttt ttg gat gcg 

Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gee atg ggc acc cag etc 211 
Leu Ala Asn His Val Leu lie Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 3 07 
Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 
55 60 65 

cac cgc gee tac ttt gag gcg gga get gac ttg gtt gag acc aat act 3 55 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 



ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 403 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 
90 95 100 

tgc cgt gag ctt gee tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 110 115 



499 



547 
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gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 
150 155 160 165 

ggt ggt ggc gat gec ttt ttg att gag act get cag gac ttg ctt cag 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 
170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gec atg get gaa ctt gat 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 
185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag ace acc ggc acc 
Thr Phe Leu Pro He He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gee gcg ttg aca gcg ctg cag cca 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gee acc ggc cca gat gag 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gec gat att cct gtg 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 
250 255 260 



595 



643 



691 



739 



787 



835 



883 



teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 979 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 102 7 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 1075 
Pro Glu His He Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 1123 
Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala Gly Pro Val Glu Gin 
330 335 340 

gee tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 

teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 1267 
Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gec aag cag caa acc cgc gat ggt 1315 
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Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 13 63 
Ala His Met Leu Asp Leu Cys Val Asp Tyr 1 Val Gly Arg Asp Gly Thr 
410 415 420 

gcc gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 1411 
Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 
425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
Pro lie Met lie Asp Ser Thr Glu Pro Glu Val lie Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
Glu His Leu Gly Gly Arg Ser lie Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 1555 
Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg lie Met Lys Leu Val Lys 
470 475 480 485 



cag cac ggt gcg gcc gtg gtt gcg ctg acc att gat gag gaa ggc cag 
Gin His Gly Ala Ala Val Val Ala Leu Thr lie Asp Glu Glu Gly Gin 
490 495 500 



1459 



1507 



1603 



gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 1651 
Ala Arg Thr Ala Glu His Lys Val Arg lie Ala Lys Arg Leu lie Asp 
505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 1699 
Asp lie Thr Gly Ser Tyr Gly Leu Asp lie Lys Asp lie Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 1747 
Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gcc ate cgc gag ctg aag aag etc tac cca 17 9 5 
Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 
585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 1987 
Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 



1843 



1891 



1939 



tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 



2035 
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630 635 640 645 

ctg ttt gag ggc gtt tct get gec gat gec aag gat get cgc get gaa 2 083 
Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 
650 655 660 

cag ctg gec get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 
Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg lie lie 
665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 2179 
Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 2227 
Glu Lys Ser Pro lie Ala lie lie Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 

aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 2275 
Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 
710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gec tat ttg gaa 2323 
Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 
730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 23 71 
Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 
745 750 755 

ggc aag ggc aaa ate gtc gtg gee acc gtc aag ggt gac gtg cac gat 2419 
Gly Lys Gly Lys lie Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 24 67 
lie Gly Lys Asn Leu Val Asp lie lie Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gee atg ttg gaa gca 2515 
Val Val Asn Leu Gly lie Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 
790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 2 5 63 
Ala Glu Glu His Lys Ala Asp Val lie Gly Met Ser Gly Leu Leu Val 
810 815 820 

aag tec acc gtg gtg atg aag caa acc ate age gac 2599 
Lys Ser Thr Val Val Met Lys Gin Thr lie Ser Asp 
825 830 



<210> 710 
<211> 833 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 710 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 



Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu lie Gly Asp Gly Ala 
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20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp He Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 HO 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly He He Asp Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala 
165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 
180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro He He Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu He Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly He Asp Met He Gly Leu Asn Cys Ala 
225 230 235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 
245 250 255 

Ala Asp He Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 
260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His He Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala 
325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 
340 345 350 
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Ala Ser Leu Tyr 
355 

Met He Gly Glu 
370 

Ala Met Leu Ser 
385 

Gin Thr Arg Asp 



Gly Arg Asp Gly 
420 

Thr Ser Ser Thr 
435 

He Arg Thr Gly 
450 

Val Asn Phe Glu 
465 

Met Lys Leu Val 



Asp Glu Glu Gly 
500 

Lys Arg Leu lie 
515 

Asp He Val Val 
530 

Glu Thr Arg Arg 
545 

Lys Lys Leu Tyr 



Ser Phe Gly Leu 
580 

Leu Asn Glu Cys 
595 

Ser Lys lie Leu 
610 

Ala Leu Asp Met 
625 

Gin Glu Phe Met 



Asp Ala Arg Ala 
660 



Thr Ser Val Pro 
360 

Arg Thr Asn Ser 
375 

Gly Asp Trp Glu 
390 

Gly Ala His Met 
405 

Thr Ala Asp Met 



Leu Pro He Met 
440 

Leu Glu His Leu 
455 

Asp Gly Asp Gly 
470 

Lys Gin His Gly 
485 

Gin Ala Arg Thr 



Asp Asp lie Thr 
520 

Asp Cys Leu Thr 
535 

Asp Gly He Glu 
550 

Pro Glu He His 
565 

Asn Pro Ala Ala 



He Glu Ala Gly 
600 

Pro Met Asn Arg 
615 

Val Tyr Asp Arg 
630 

Gin Leu Phe Glu 
645 

Glu Gin Leu Ala 



Leu Ser Gin Glu 



Asn Gly Ser Lys 
380 

Lys Cys Val Asp 
395 

Leu Asp Leu Cys 
410 

Ala Thr Leu Ala 
425 

He Asp Ser Thr 



Gly Gly Arg Ser 
460 

Pro Glu Ser Arg 
475 

Ala Ala Val Val 
490 

Ala Glu His Lys 
505 

Gly Ser Tyr Gly 



Phe Pro He Ser 
540 

Thr He Glu Ala 
555 

Thr Thr Leu Gly 
570 

Arg Gin Val Leu 
585 

Leu Asp Ser Ala 



He Asp Asp Arg 
620 

Arg Thr Glu Asp 
635 

Gly Val Ser Ala 
650 

Ala Met Pro Leu 
665 



Thr Gly He Ser 
365 

Ala Phe Arg Glu 



He Ala Lys Gin 
400 

Val Asp Tyr Val 
415 

Ala Leu Leu Ala 
430 

Glu Pro Glu Val 
445 

He Val Asn Ser 



Tyr Gin Arg He 
480 

Ala Leu Thr He 
495 

Val Arg He Ala 
510 

Leu Asp He Lys 
525 

Thr Gly Gin Glu 



He Arg Glu Leu 
560 

Leu Ser Asn lie 
575 

Asn Ser Val Phe 
590 

He Ala His Ser 
605 

Gin Arg Glu Val 



Tyr Asp Pro Leu 
640 

Ala Asp Ala Lys 
655 

Phe Glu Arg Leu 
670 
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Ala Gin Arg lie 
675 

Glu Ala Gly Met 
690 

Leu Leu Asn Gly 
705 

Met Gin Leu Pro 



Val Ala Tyr Leu 
740 

Ser Ala Gin Ala 
755 

Gly Asp Val His 
770 

Asn Asn Gly Tyr 
785 

Ala Met Leu Glu 



Ser Gly Leu Leu 
820 

Asp 



lie Asp Gly Asp 
680 

Lys Glu Lys Ser 

695 

Met Lys Thr Val 
710 

Phe Val Leu Gin 

725 

Glu Pro Phe Met 



Glu Gly Lys Gly 
760 

Asp lie Gly Lys 
775 

Asp Val Val Asn 
790 

Ala Ala Glu Glu 
805 

Val Lys Ser Thr 



Lys Asn Gly Leu 



Pro lie Ala lie 
700 

Gly Glu Leu Phe 
715 

Ser Ala Glu Thr 
730 

Glu Glu Glu Ala 
745 

Lys lie Val Val 



Asn Leu Val Asp 
780 

Leu Gly lie Lys 
795 

His Lys Ala Asp 
810 

Val Val Met Lys 
825 



Glu Asp Asp Leu 
685 

lie Asn Glu Asp 



Gly Ser Gly Gin 
720 

Met Lys Thr Ala 
735 

Glu Ala Thr Gly 
750 

Ala Thr Val Lys 
765 

lie lie Leu Ser 



Gin Pro Leu Ser 
800 

Val lie Gly Met 
815 

Gin Thr lie Ser 
830 



<210> 711 
<211> 2578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2578) 

<223> FRXA02198 

<400> 711 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 

1 5 

act tea cca gec cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 

Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 

10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gec atg ggc acc cag etc 211 
Leu Ala Asn His Val Leu lie Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 



caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 



259 
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40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 
Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin lie 
55 60 65 



70 



gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec ctg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 



ggt ggt ggc gat gec ttt ttg att gag act get cag gac ttg ctt cag 

Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala Gin Asp Leu Leu Gin 

170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gee atg get gaa ctt gat 

Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 

185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag acc acc ggc acc 

Thr Phe Leu Pro He He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 



gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 



307 



cac cgc gec tac ttt gag gcg gga get gac ttg gtt gag acc aat act 3 55 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 

75 80 85 



403 



ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp He Ala Asp Arg 
90 95 100 

tgc cgt gag ctt gee tac aag ggc act gca gtg get agg gaa gtg get 451 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 HO H5 



499 



547 



gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 595 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 
150 155 160 165 



643 



691 



739 



atg etc atg ggt tct gag ate ggt gee gcg ttg aca gcg ctg cag cca 787 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gee acc ggc cca gat gag 83 5 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gec gat att cct gtg 883 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 
250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 931 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 



979 
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gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 1027 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 107 5 
Pro Glu His lie Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cct gca ggc cct gtt gag cag 
Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala Gly Pro Val Glu Gin 
330 335 340 



1123 



gec tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 



teg gtg cca ttg tec cag gaa acc ggc att tec atg ate ggt gag cgc 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tct ggc 12 67 
Thr Asxi Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gec aag cag caa acc cgc gat ggt 1315 
Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc acc 
Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 
410 415 420 



1363 



gec gat atg gcg acc ttg gca gca ctt ctt get acc age tec act ttg 1411 
Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 
425 430 435 

cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 



1459 



1507 



gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 1555 
Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 
470 475 480 485 

cag cac ggt gcg gec gtg gtt gcg ctg acc att gat gag gaa ggc cag 1603 
Gin His Gly Ala Ala Val Val Ala Leu Thr He Asp Glu Glu Gly Gin 
490 495 500 

gca cgt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 1651 
Ala Arg Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 
505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 1699 
Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 
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tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 1747 
Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gec ate cgc gag ctg aag aag etc tac cca 17 95 
Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 
585 590 595 



1843 



1891 



gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 1939 
Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 1987 
Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 2 03 5 
Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 
630 635 640 645 

ctg ttt gag ggc gtt tct get gec gat gee aag gat get cgc get gaa 2083 
Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 
650 655 660 

cag ctg gee get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 
Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg He He 
665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 
Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 



2179 



2227 



aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 2275 
Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 
710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gee tat ttg gaa 2323 
Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 
730 735 740 

ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 2371 
Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 
745 750 755 

ggc aag ggc aaa ate gtc gtg gec acc gtc aag ggt gac gtg cac gat 2419 
Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 2467 
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Ile Gly Lys Asn Leu Val Asp He He 
775 780 

gtg gtg aac ttg ggc ate aag cag cca 
Val Val Asn Leu Gly He Lys Gin Pro 
790 795 

gcg gaa gaa cac aaa gca gac gtc ate 
Ala Glu Glu His Lys Ala Asp Val He 
810 

aag tec acc gtg gtg 
Lys Ser Thr Val Val 
825 



Leu Ser Asn Asn Gly Tyr Asp 
785 

ctg tec gec atg ttg gaa gca 2515 
Leu Ser Ala Met Leu Glu Ala 
800 805 

ggc atg teg gga ctt ctt gtg 2563 
Gly Met Ser Gly Leu Leu Val 
815 820 

2578 



<210> 712 
<211> 826 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 712 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu He Gly Asp Gly Ala 
20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp He Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly He He Asp Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala 
165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 
180 185 190 



Met Ala Glu Leu Asp Thr Phe Leu Pro He He Cys His Val Thr Val 
195 200 205 
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Glu Thr Thr Gly 
210 

Thr Ala Leu Gin 
225 

Thr Gly Pro Asp 



Ala Asp lie Pro 
260 

Gly Lys Asn Gly 
275 

Ala Leu Ala Gly 
290 

Cys Cys Gly Thr 
305 

Val Gly Val Pro 



Gly Pro Val Glu 
340 

Ala Ser Leu Tyr 
355 

Met lie Gly Glu 
370 

Ala Met Leu Ser 
385 

Gin Thr Arg Asp 



Gly Arg Asp Gly 
420 

Thr Ser Ser Thr 
435 

lie Arg Thr Gly 
450 

Val Asn Phe Glu 
465 

Met Lys Leu Val 



Asp Glu Glu Gly 
500 

Lys Arg Leu lie 
515 



Thr Met Leu Met 
215 

Pro Leu Gly lie 
230 

Glu Met Ser Glu 
245 

Val Ser Val Met 



Ala Glu Tyr Pro 
280 

Phe Val Ser Glu 
295 

Thr Pro Glu His 
310 

Glu Gin Glu Thr 
325 

Gin Ala Ser Arg 



Thr Ser Val Pro 
360 

Arg Thr Asn Ser 
375 

Gly Asp Trp Glu 
390 

Gly Ala His Met 
405 

Thr Ala Asp Met 



Leu Pro lie Met 
440 

Leu Glu His Leu 
455 

Asp Gly Asp Gly 
470 

Lys Gin His Gly 
485 

Gin Ala Arg Thr 



Asp Asp lie Thr 
520 



Gly Ser Glu lie 
220 

Asp Met lie Gly 
235 

His Leu Arg Tyr 
250 

Pro Asn Ala Gly 
265 

Leu Glu Ala Glu 



Tyr Gly Leu Ser 
300 

lie Arg Ala Val 
315 

Ser Thr Leu Thr 
330 

Glu Val Glu Lys 
345 

Leu Ser Gin Glu 



Asn Gly Ser Lys 
380 

Lys Cys Val Asp 
395 

Leu Asp Leu Cys 
410 

Ala Thr Leu Ala 
425 

lie Asp Ser Thr 



Gly Gly Arg Ser 
460 

Pro Glu Ser Arg 
475 

Ala Ala Val Val 
490 

Ala Glu His Lys 
505 

Gly Ser Tyr Gly 



Gly Ala Ala Leu 



Leu Asn Cys Ala 
240 

Leu Ser Lys His 
255 

Leu Pro Val Leu 
270 

Asp Leu Ala Gin 
285 

Met Val Gly Gly 



Arg Asp Ala Val 
320 

Lys lie Pro Ala 
335 

Glu Asp Ser Val 
350 

Thr Gly lie Ser 
365 

Ala Phe Arg Glu 



He Ala Lys Gin 
400 

Val Asp Tyr Val 
415 

Ala Leu Leu Ala 
430 

Glu Pro Glu Val 
445 

He Val Asn Ser 



Tyr Gin Arg lie 

480 

Ala Leu Thr He 
495 

Val Arg lie Ala 
510 

Leu Asp lie Lys 
525 



Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
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530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 
565 570 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 
580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 
645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 
660 665 670 

Ala Gin Arg He He Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro He Ala He He Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 
725 730 735 

Val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly 
740 745 750 

Ser Ala Gin Ala Glu Gly Lys Gly Lys He Val Val Ala Thr Val Lys 
755 760 765 

Gly Asp Val His Asp He Gly Lys Asn Leu Val Asp He He Leu Ser 
770 775 780 

Asn Asn Gly Tyr Asp Val Val Asn Leu Gly He Lys Gin Pro Leu Ser 
785 790 795 800 

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp Val He Gly Met 
805 810 815 

Ser Gly Leu Leu Val Lys Ser Thr Val Val 
820 825 



<210> 713 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-121CP 



-971- 



<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 

<400> 713 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 

tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 163 
Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly Ala Lys Arg Glu Leu 
10 15 20 

aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 
25 30 35 

ctt gcg cag acc gec cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 

tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 3 07 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 

atg etc gat acc gec get att ttg ggt gtg ctg ccg gag cgt ttt gat 3 55 
Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 

gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp lie Asp Arg 
90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 

acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu lie Glu Asp Leu 
135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gee cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 - 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu lie Lys 
185 190 195 
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tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 739 
Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 7 87 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 83 5 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala He Gly 
250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc '979 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 
Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gec 1123 
Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gee gac gee eta 1171 
Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gec ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
360 365 370 

get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 1267 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro He Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 13 63 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr He Gly Ser Phe 
410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 145 9 
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Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 
440 445 450 

ctg gtc ate gec aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 
Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 



470 

gac ggt ttc etc tea ace gec aac ggc tgg gtc caa age tac ggc tec 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 



cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 



1507 



ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 

475 480 485 



1603 



cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 



1699 



1891 



cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 
lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Leu Arg 
585 590 595 

gac gtc gat aag cct gec tac ctg cag tgg tec gtg gac tec ttc cgc 1939 
Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gee ggc gca ccc gac gac gtc caa ate cac acc cac atg 19 87 
Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin lie His Thr His Met 
615 620 625 

tgc tac tec gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 
Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 
630 635 640 645 

gee gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 
Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 
650 655 660 

get get ctg aaa tct tec ggc ttc gag etc ggc gtc gga cct ggt gtg 2131 
Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 
665 670 675 

tgg gat ate cac tec ccg cgc gtt cct tec gcg cag aaa gtg gac ggt 2179 
Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 



2035 



2083 
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680 685 690 

etc etc gag get gca ctg cag tec gtg gat cct cgc cag ctg tgg gtc 
Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val 
695 700 705 



2227 



aac cca gac tgt ggt ctg aag acc cgt gga tgg cca gaa gtg gaa get 2275 
Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 
710 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 23 23 
Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys He 
730 735 740 

gga gca act ate taaattgggt tacegctagg aac 23 58 

Gly Ala Thr He 
745 



<210> 714 
<211> 745 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 714 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala He Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp He Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 HO 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu He Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 
165 170 175 



Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 
180 185 190 
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Glu Arg Leu lie 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 

225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

lie Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr lie Gly Ser 
420 

Arg Leu Arg Lys 
435 

Arg Glu Glu lie 
450 

Asp Val Leu Val 
465 

Phe Ser Glu Leu 



Gin Ser Tyr Gly 
500 

Val Ser Arg Pro 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 
280 

Arg Thr Asp Leu 
295 

Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 

lie Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser lie Thr 
440 

Asp Leu Val lie 
455 

His Gly Glu Pro 
470 

Leu Asp Gly Phe 
485 

Ser Arg Cys Val 



Ala Pro Met Thr 



Thr Glu Trp Val 



Pro Glu Val Leu 
220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn lie 
330 

Glu Lys lie Thr 
345 

lie Asp Ala Ala 



Arg Thr Ser Pro 
380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser lie Arg 
425 

Leu Glu Gin Tyr 



Ala Lys Gin Glu 
460 

Glu Arg Asn Asp 
475 

Leu Ser Thr Ala 
490 

Arg Pro Pro Val 
505 

Val Lys Trp Phe 



Gin lie Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly He Gly 
255 

Val Thr Glu Leu 
270 

He Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 
400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 

Glu Leu Gly Leu 



Met Val Gin Tyr 
480 

Asn Gly Trp Val 
495 

Leu Phe Gly Asn 
510 

Gin Tyr Ala Gin 
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515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser 
595 600 605 

Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin 
610 615 620 

lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser 
625 630 635 640 

Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala Arg Ser 
645 650 655 

Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly 
660 665 670 

Val Gly Pro Gly Val Trp Asp lie His Ser Pro Arg Val Pro Ser Ala 
675 680 685 

Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro 
690 695 700 

Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp 
705 710 715 720 

Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin 
725 730 735 

Ala Arg Glu Lys He Gly Ala Thr He 
740 745 



<210> 715 
<211> 1923 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 

<400> 715 

cacccggtga tttcgcgaac cttgaaacat 
gatccgcacg ttcggctcaa gcagaaagtc 



cgtcagaaga ttgccgtgcg tcctagccgg 60 

tttaactcac atg act tec aac ttt 115 
Met Thr Ser Asn Phe 
1 5 
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tct tec act gtc 
Ser Ser Thr Val 



aag ttc gcg etc 
Lys Phe Ala Leu 
25 

ctt gcg cag acc 
Leu Ala Gin Thr 
40 

tct gga ttg gat 
Ser Gly Leu Asp 
55 

atg etc gat acc 
Met Leu Asp Thr 
70 

gac ate get gat 
Asp lie Ala Asp 



tac ttt ggc get 
Tyr Phe Gly Ala 
105 

acc aag tgg ttt 
Thr Lys Trp Phe 
120 

gcg gat aca cgt 
Ala Asp Thr Arg 
135 

cgt tgc cag cag 
Arg Cys Gin Gin 
150 

cca ctg act ttc 
Pro Leu Thr Phe 



ttg gat cac ctg 
Leu Asp His Leu 
185 

tct ttc gat act 
Ser Phe Asp Thr 
200 

gat gtt get cct 
Asp Val Ala Pro 
215 

ttg get aag cgc 
Leu Ala Lys Arg 
230 



get ggt ctt 
Ala Gly Leu 
10 

gaa ggc tac 
Glu Gly Tyr 



gee cgc caa 
Ala Arg Gin 



tec gtt ccg 
Ser Val Pro 
60 

gee get att 
Ala Ala lie 
75 

cat gaa aac 
His Glu Asn 
90 

get cgc ggt 
Ala Arg Gly 



gat acc aac 
Asp Thr Asn 



ttc gtt ttg 
Phe Val Leu 
140 

gtt cgt ggc 
Val Arg Gly 
155 

ctt tec ctt 
Leu Ser Leu 
170 

cct gca ctg 
Pro Ala Leu 



gag tgg gtt 
Glu Trp Val 



gag gtt ttg 
Glu Val Leu 
220 

gat ggc gtg 
Asp Gly Val 
235 



cct cgc ate 
Pro Arg lie 
15 

tgg aat gga 
Trp Asn Gly 
30 

ttg gtc aac 
Leu Val Asn 
45 

ttt gca gga 
Phe Ala Gly 



ttg ggt gtg 
Leu Gly Val 



gat ggt etc 
Asp Gly Leu 
95 

act gag acc 
Thr Glu Thr 
110 

tac cac tac 

Tyr His Tyr 
125 

gat gcg tec 

Asp Ala Ser 



gtt aat gec 
Val Asn Ala 



get cgc acc 
Ala Arg Thr 
175 

ttt gag gtc 
Phe Glu Val 
190 

cag ate gat 
Gin He Asp 
205 

gag cag gtc 
Glu Gin Val 



ttt gtc aat 
Phe Val Asn 



gga gcg aag cgt 
Gly Ala Lys Arg 



tea att gaa ggt 
Ser He Glu Gly 
35 

act gca teg gat 
Thr Ala Ser Asp 
50 

cgt tec tac tac 
Arg Ser Tyr Tyr 
65 

ctg ccg gag cgt 
Leu Pro Glu Arg 
80 

cca ctg tgg att 
Pro Leu Trp He 



ctg cct gca cag 
Leu Pro Ala Gin 
115 

etc gtg ccg gag 
Leu Val Pro Glu 
130 

gcg ctg att gag 
Ala Leu He Glu 
145 

cgc cct gtt ctg 
Arg Pro Val Leu 
160 

act gat ggt tec 
Thr Asp Gly Ser 



tac gag cgc etc 
Tyr Glu Arg Leu 
195 

gag cct gcg ttg 
Glu Pro Ala Leu 
210 

cgc get ggt tac 
Arg Ala Gly Tyr 
225 

act tac ttc ggc 
Thr Tyr Phe Gly 
240 



gaa ctg 163 
Glu Leu 
20 

cgc gaa 211 
Arg Glu 



tct ttg 259 
Ser Leu 



gac gca 3 07 
Asp Ala 



ttt gat 355 
Phe Asp 
85 

gac cgc 403 

Asp Arg 

100 

gca atg 451 
Ala Met 



ttg tct 499 
Leu Ser 



gat etc 547 
Asp Leu 



gtt ggt 595 
Val Gly 
165 

aat cct 643 

Asn Pro 

180 

ate aag 691 
He Lys 



gtc acc 739 
Val Thr 



acc act 787 
Thr Thr 



tct ggc 835 
Ser Gly 
245 
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gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 
Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 
250 255 260 



883 



aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 
410 415 420 



ctg gtc ate gec aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 
Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 



gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 97 9 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 
Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gee 1123 
Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gee gac gee eta 1171 
Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gee ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
360 365 370 

get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro He Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 



1267 



1363 



cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 
Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu He Asp 
440 445 450 



1507 



ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 



gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 



1603 
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Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 

Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 

505 510 515 



cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr He Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 
Leu Ala Leu Arg Asp Glu He Asn Asp Leu He Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccc get acg 
He He Gin Val Asp Glu Pro Ala He Arg Glu Leu Leu Pro Ala Thr 
585 590 595 



1699 



1747 



1795 



1843 



1891 



aga cgt cga taagcctgcc tacctgeagt ggt 1923 
Arg Arg Arg 
600 



<210> 716 
<211> 600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 716 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala He Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp He Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp He Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 HO 



Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 
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Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Asp Gly Ser Asn 
180 

Glu Arg Leu lie 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

lie Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr lie Gly Ser 
420 

Arg Leu Arg Lys 
435 



Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 
165 

Pro Leu Asp His 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 
280 

Arg Thr Asp Leu 
295 

Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 

lie Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser lie Thr 
440 



Arg Phe Val Leu 
140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 

Leu Pro Ala Leu 
185 

Thr Glu Trp Val 



Pro Glu Val Leu 
220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn lie 
330 

Glu Lys lie Thr 
345 

lie Asp Ala Ala 



Arg Thr Ser Pro 
380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser lie Arg 
425 

Leu Glu Gin Tyr 



Asp Ala Ser Ala 



Val Asn Ala Arg 
160 

Ala Arg Thr Thr 
175 

Phe Glu Val Tyr 
190 

Gin lie Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly lie Gly 
255 

Val Thr Glu Leu 
270 

lie Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 
400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 
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Arg Glu Glu lie 
450 

Asp Val Leu Val 
465 

Phe Ser Glu Leu 



Gin Ser Tyr Gly 
500 

Val Ser Arg Pro 
515 

Ser Leu Thr Gin 
530 

lie Leu Ala Trp 
545 

Ala Asp Gin Val 



Glu Ala Gly Ala 
580 

Leu Leu Pro Ala 
595 



Asp Leu Val He 
455 

His Gly Glu Pro 
470 

Leu Asp Gly Phe 
485 

Ser Arg Cys Val 



Ala Pro Met Thr 
520 

Lys His Val Lys 
535 

Ser Phe Val Arg 
550 

Ala Leu Ala Leu 
565 

Lys He He Gin 



Thr Arg Arg Arg 
600 



Ala Lys Gin Glu 
460 

Glu Arg Asn Asp 
475 

Leu Ser Thr Ala 
490 

Arg Pro Pro Val 
505 

Val Lys Trp Phe 



Gly Met Leu Thr 
540 

Asp Asp Gin Pro 
555 

Arg Asp Glu He 
570 

Val Asp Glu Pro 
585 



Glu Leu Gly Leu 



Met Val Gin Tyr 
480 

Asn Gly Trp Val 
495 

Leu Phe Gly Asn 
510 

Gin Tyr Ala Gin 
525 

Gly Pro Val Thr 



Leu Ala Thr Thr 
560 

Asn Asp Leu He 
575 

Ala He Arg Glu 
590 



<210> 717 
<211> 603 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 717 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 

aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 115 

Met Ser Leu Arg Phe 
1 5 

gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gec tac ctg cag 163 
Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 
10 15 20 

tgg tec gtg gac tec ttc cgc ctg gcg act gee ggc gca ccc gac gac 211 
Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 
25 30 35 

gtc caa ate cac ace cac atg tgc tac tec gag ttc aac gaa gtg ate 2 59 
Val Gin He His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val He 
40 45 50 



tec teg gtc ate gcg ttg gat gec gat gtc ace acc ate gaa gca gca 



307 
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Ser Ser Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala 
55 60 65 

cgt tec gac atg cag gtc etc get get ctg aaa tct tec ggc ttc gag 3 55 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 
70 75 80 85 

etc ggc gtc gga cct ggt gtg tgg gat ate cac tec ccg cgc gtt cct 
Leu Gly Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro 
90 95 100 



403 



tec gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tec gtg 451 
Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin . Ser Val 
105 HO H5 

gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 
Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 
120 125 130 



499 



gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 547 
Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 
135 140 145 

aag cag get cgt gag aaa ate gga gca act ate taaattgggt tacegctagg 600 
Lys Gin Ala Arg Glu Lys He Gly Ala Thr He 
150 155 160 

= ^ 603 
aac 



<210> 718 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 718 

Met Ser Leu Arg 

1 

Pro Ala Tyr Leu 
20 

Gly Ala Pro Asp 
35 

Phe Asn Glu Val 
50 

Thr He Glu Ala 
65 

Ser Ser Gly Phe 



Ser Pro Arg Val 
100 

Ala Leu Gin Ser 
115 

Gly Leu Lys Thr 



Phe Val Asn Cys 
5 

Gin Trp Ser Val 



Asp Val Gin He 
40 

He Ser Ser Val 
55 

Ala Arg Ser Asp 
70 

Glu Leu Gly Val 
85 

Pro Ser Ala Gin 



Val Asp Pro Arg 
120 

Arg Gly Trp Pro 



Cys Pro Leu Arg 
10 

Asp Ser Phe Arg 
25 

His Thr His Met 



He Ala Leu Asp 

60 

Met Gin Val Leu 
75 

Gly Pro Gly Val 
90 

Lys Val Asp Gly 
105 

Gin Leu Trp Val 



Glu Val Glu Ala 



Asp Val Asp Lys 
15 

Leu Ala Thr Ala 
30 

Cys Tyr Ser Glu 
45 

Ala Asp Val Thr 



Ala Ala Leu Lys 
80 

Trp Asp He His 
95 

Leu Leu Glu Ala 

110 

Asn Pro Asp Cys 
125 

Ser Leu Lys Val 
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130 



135 



140 



Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 
145 150 155 160 



<210> 719 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02648 

<400> 719 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 



gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 

Met Ser Gin Asn Arg 
1 5 



115 



ate agg acc act cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 



163 



gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 



211 



ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 



259 



gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 



307 



tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 



355 



ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 



403 



gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 
Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu Thr Ser Phe Ser Asp 
105 110 115 



451 



cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 



499 



ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 
Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 



547 
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aag ctt gtt ggc cct gag aac gtc att gcg tec act gac tgt ggt ctg 
Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp Cys Gly Leu 
360 365 370 



643 



691 



739 



787 



835 



883 



cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 
Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca ccg 
Tyr Lys He He Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 
215 220 225 

gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 
Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro Ser Val Lys 
230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gec ate aac agt gca 
Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He Asn Ser Ala 
250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate tgc tgg ggc 931 
Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His He Cys Trp Gly 
265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 97 9 
Ser Trp His Gly Pro His Val Thr Asp He Pro Phe Gly Asp He He 
280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 
Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 
295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 
Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 
310 315 320 325 

cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 
Pro Glu Gly Ser Val He Tyr Pro Gly Val Val Ser His Ser He Asn 
330 335 340 

get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt cag ttc gee 1171 
Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val Gin Phe Ala 
345 350 355 



1027 



1075 



1123 



1219 



ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg gag tec eta 1267 
Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu Glu Ser Leu 
375 380 385 
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gta gag ggc get cgc att gca tea aag gaa ctg ttc taagctagac 1313 
Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 
390 395 400 



aacgagggtt get 



<210> 720 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 720 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu He 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 HO 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys He He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp 
245 250 255 



1326 
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Ala lie Asn Ser 
260 

His lie Cys Trp 
275 

Phe Gly Asp lie 
290 

Ser Phe Glu Gly 
305 

Glu Glu Asn Lys 



Ser His Ser lie 
340 

lie Val Gin Phe 
355 

Thr Asp Cys Gly 
370 

Lys Leu Glu Ser 
385 

Phe 



Ala Val Lys Gly 



Gly Ser Trp His 
280 

lie Gly Glu He 
295 

Ala Ser Pro Arg 
310 

Leu Pro Glu Gly 
325 

Asn Ala Val Glu 



Ala Lys Leu Val 
360 

Leu Gly Gly Arg 
375 

Leu Val Glu Gly 
390 



Leu Pro Lys Glu 
265 

Gly Pro His Val 



Leu Arg Ala Glu 
300 

His Ala His Glu 
315 

Ser Val He Tyr 
330 

His Pro Arg Leu 
345 

Gly Pro Glu Asn 



Leu His Ser Gin 
380 

Ala Arg He Ala 
395 



Gin Thr Arg Leu 
270 

Thr Asp He Pro 
285 

Val Gly Gly Phe 



Trp Arg Val Trp 
320 

Pro Gly Val Val 
335 

Val Ala Asp Arg 
350 

Val He Ala Ser 
365 

He Ala Trp Ala 



Ser Lys Glu Leu 
400 



<210> 721 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (525) 
<223> FRXA02648 

<400> 721 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 48 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro 
15 10 15 

age gtg aag gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate 9 6 
Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He 
20 25 30 



aac agt gca gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His He 

35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro Phe Gly 

50 55 60 

gac ate att ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc 

Asp He He Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 

65 70 75 80 



144 



192 



240 
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gaa ggc gca tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa 2 88 
Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 33 6 
Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val Ser His 
100 105 HO 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 3 84 
Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val 
115 120 125 



cag ttc gec aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 
Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp 
130 135 140 

tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 
Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu 
145 150 155 160 



432 



480 



gag tec eta gta gag ggc get cgc att gca tea aag gaa ctg ttc 525 
Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 
165 170 175 



taagctagac aacgagggtt get 



548 



<210> 722 
<211> 175 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 722 
Asp Ala Pro Asp 
1 

Ser Val Lys Asp 
20 

Asn Ser Ala Val 
35 

Cys Trp Gly Ser 
50 

Asp He He Gly 
65 

Glu Gly Ala Ser 



Asn Lys Leu Pro 
100 

Ser He Asn Ala 
115 

Gin Phe Ala Lys 
130 



Leu Ala Glu Ala 

5 

Tyr Leu Asp Trp 



Lys Gly Leu Pro 
40 

Trp His Gly Pro 
55 

Glu He Leu Arg 
70 

Pro Arg His Ala 
85 

Glu Gly Ser Val 



Val Glu His Pro 
120 

Leu Val Gly Pro 
135 



Trp Asp Gin He 
10 

He Gly Thr Arg 
25 

Lys Glu Gin Thr 



His Val Thr Asp 
60 

Ala Glu Val Gly 
75 

His Glu Trp Arg 
90 

He Tyr Pro Gly 
105 

Arg Leu Val Ala 



Glu Asn Val He 
140 



Asn Pro Glu Pro 
15 

He Asp Ala He 
30 

Arg Leu His He 
45 

He Pro Phe Gly 



Gly Phe Ser Phe 
80 

Val Trp Glu Glu 
95 

Val Val Ser His 
110 

Asp Arg He Val 
125 

Ala Ser Thr Asp 
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Cys Gly Leu Gly Gly 
145 

Glu Ser Leu Val Glu 
165 



Arg Leu His Ser Gin 
150 

Gly Ala Arg lie Ala 
170 



lie Ala Trp Ala Lys Leu 
155 160 

Ser Lys Glu Leu Phe 
175 



<210> 723 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 

<400> 723 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 6 0 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 



135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 



163 



211 



ate agg acc act cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu He Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin He Leu Gin Ser Ser Val Asp Asp Val He Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 
Asp Leu Gly He Asp He Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 355 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 



403 



gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 
Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu Thr Ser Phe Ser Asp 
105 HO H5 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 
Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 

. „ _ t a r\ 1 /in 



499 



547 



595 
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Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca 
Tyr Lys He He Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



643 



691 



739 



784 



<210> 724 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 724 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn He Lys Arg Ser Asn Gly Glu He 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 HO 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 



BGI-121CP 



-990- 



Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys lie He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala 
225 



<210> 725 
<211> 551 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (528) 

<223> RXS02197 

<400> 725 

gcc gaa cgc atg cgc ttt age ttc cca cgc cag cag cgc ggc agg ttc 
Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
1 5 10 15 

ttg tgc ate gcg gat ttc att cgc cca cgc gag caa get gtc aag gac 
Leu Cys He Ala Asp Phe He Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 

ggc caa gtg gac gtc atg cca ttc cag ctg gtc acc atg ggt aat cct 
Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

att get gat ttc gcc aac gag ttg ttc gca gcc aat gaa tac cgc gag 192 
He Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 



tac ttg gaa gtt cac ggc ate ggc gtg cag etc acc gaa gca ttg gcc 
Tyr Leu Glu Val His Gly He Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 

gag tac tgg cac tec cga gtg cgc age gaa etc aag ctg aac gac ggt 
Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 
85 90 95 

gga tct gtc get gat ttt gat cca gaa gac aag acc aag ttc ttc gac 
Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 HO 

ctg gat tac cgc ggc gcc cgc ttc tec ttt ggt tac ggt tct tgc cct 
Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

gat ctg gaa gac cgc gca aag ctg gtg gaa ttg etc gag cca ggc cgt 
Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

ate ggc gtg gag ttg tec gag gaa etc cag ctg cac cca gag cag tec 
He Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 
145 150 155 160 



48 



96 



144 



240 



288 



336 



384 



432 



480 
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aca gac gcg ttt gtg etc tac cac cca gag gca aag tac ttt aac gtc 528 
Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 

551 

taacaccttt gagagggaaa act 



<210> 726 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 726 

Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
15 10 15 

Leu Cys He Ala Asp Phe He Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 

Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

He Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

Tyr Leu Glu Val His Gly He Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 

Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 
85 90 95 

Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 HO 

Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

He Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 
145 150 155 160 

Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 



<210> 727 
<211> 546 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101} . . (523) 

<223> RXC00988 
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<400> 727 

tagcagaaga caccgatgta cagtccggat caggtgttgt gatcaccggt tcaatcgtga 60 

ccgccggcga tgcgcgcacg ctgtttggaa aggaacctgc atg age aag cgt gaa 115 

Met Ser Lys Arg Glu 
1 5 

gaa tea att gag tac gga cca tta ggc aaa ggc cac gat cca tta aag 163 
Glu Ser lie Glu Tyr Gly Pro Leu Gly Lys Gly His Asp Pro Leu Lys 
10 15 20 

gat ccc atg aag ggt ate cga ggt gtc atg gee ggc acc tta gtg atg 211 
Asp Pro Met Lys Gly lie Arg Gly Val Met Ala Gly Thr Leu Val Met 
25 30 35 

gaa gca ate acc tta ggt ctt gtt etc acc gtg att ctg cgc gtg gac 259 
Glu Ala lie Thr Leu Gly Leu Val Leu Thr Val lie Leu Arg Val Asp 
40 45 50 

gac ggc ate tac tgg acc acc ttc aac tgg gtc tat gta tea gca gtc 3 07 
Asp Gly lie Tyr Trp Thr Thr Phe Asn Trp Val Tyr Val Ser Ala Val 
55 60 65 

gcg ate gca cac ttt gtt get gca ttt ctg caa agg ttt agt tgg tec 3 55 
Ala lie Ala His Phe Val Ala Ala Phe Leu Gin Arg Phe Ser Trp Ser 
70 75 80 85 

ate ccg atg aac ate gtg ctg cag gtt ctt gca ctt gec ggt ttc ttt 403 
lie Pro Met Asn lie Val Leu Gin Val Leu Ala Leu Ala Gly Phe Phe 
90 95 100 

gtt cac ccc gcg atg ggc ttc gec gec ate ate ttc ate ate gcg tgg 451 
Val His Pro Ala Met Gly Phe Ala Ala lie lie Phe lie lie Ala Trp 
105 110 115 

gcg tac ctg ttc tac ctg cgc tct aat ctg att gat cgc atg aaa cgc 499 
Ala Tyr Leu Phe Tyr Leu Arg Ser Asn Leu lie Asp Arg Met Lys Arg 
120 125 130 

ggg ctg ctt acc acg cag cac age taagctttaa ggccctccgg ggc 546 
Gly Leu Leu Thr Thr Gin His Ser 
135 140 



<210> 728 
<211> 141 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 728 

Met Ser Lys Arg Glu Glu Ser lie Glu Tyr Gly Pro Leu Gly Lys Gly 
15 10 15 

His Asp Pro Leu Lys Asp Pro Met Lys Gly lie Arg Gly Val Met Ala 
20 25 30 

Gly Thr Leu Val Met Glu Ala lie Thr Leu Gly Leu Val Leu Thr Val 
35 40 45 



lie Leu Arg Val Asp Asp Gly lie Tyr Trp Thr Thr Phe Asn Trp Val 
50 55 60 
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Tyr Val Ser Ala Val Ala lie Ala 
65 70 

Arg Phe Ser Trp Ser lie Pro Met 
85 

Leu Ala Gly Phe Phe Val His Pro 
100 

Phe lie lie Ala Trp Ala Tyr Leu 
115 120 

Asp Arg Met Lys Arg Gly Leu Leu 
130 135 



His Phe Val Ala Ala Phe Leu Gin 
75 80 

Asn lie Val Leu Gin Val Leu Ala 
90 95 

Ala Met Gly Phe Ala Ala lie lie 
105 110 

Phe Tyr Leu Arg Ser Asn Leu lie 
125 

Thr Thr Gin His Ser 
140 



<210> 729 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXC01518 

<400> 729 

agcagaacct gatgccgtcc tgcacggcac gaccattgca gaacatgtgg ataatcttga 60 



tcccacagac attgaaggtg tcaccaagat ttaaggagtc gtg get ttc atg cag 

Val Ala Phe Met Gin 
1 5 



115 



aaa acg tea gcg ggt tgg ttg ate gca acg gga ggt ttc etc gec get 
Lys Thr Ser Ala Gly Trp Leu lie Ala Thr Gly Gly Phe Leu Ala Ala 
10 15 20 



163 



gtg tec gec att ttg acg tgg cgt ttt tat gga tec atg acc tct att 
Val Ser Ala lie Leu Thr Trp Arg Phe Tyr Gly Ser Met Thr Ser lie 
25 30 35 



211 



tec ate acg gta tec ate act ttt tgg ttg ttg gee gtg gtg tgt ggt 
Ser lie Thr Val Ser lie Thr Phe Trp Leu Leu Ala Val Val Cys Gly 
40 45 50 



259 



ttc gca ggt gtg aag gtc caa ggt cgc etc gat gag ggg ctg ate ggc 
Phe Ala Gly Val Lys Val Gin Gly Arg Leu Asp Glu Gly Leu lie Gly 
55 60 65 



307 



cag gac aaa tec caa atg aac ccc gtg acc att gec tat ctg gee atg 
Gin Asp Lys Ser Gin Met Asn Pro Val Thr lie Ala Tyr Leu Ala Met 
70 75 80 85 



355 



ctg ggt cga gcg tgt gcg tgg ggt ggc gca att ttc ggc ggc gtt tat 403 
Leu Gly Arg Ala Cys Ala Trp Gly Gly Ala lie Phe Gly Gly Val Tyr 
90 95 100 



gtg gga att ggc agt tat gta ate cca cgc gec ggt gag ttg tec gca 451 
Val Gly lie Gly Ser Tyr Val lie Pro Arg Ala Gly Glu Leu Ser Ala 
105 110 115 
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gca teg aat gat ctt ccg gga gtt att gec tgt gcg ctg ggc gga ate 499 
Ala Ser Asn Asp Leu Pro Gly Val lie Ala Cys Ala Leu Gly Gly He 
120 125 130 

gca etc tea get gee gga ctt tat tta gag cga age tgt gag get ccg 547 
Ala Leu Ser Ala Ala Gly Leu Tyr Leu Glu Arg Ser Cys Glu Ala Pro 
135 140 145 

cct ccc caa tct ggc gaa gcg ate age tagattggaa ttcatgaatc 594 
Pro Pro Gin Ser Gly Glu Ala He Ser 
150 155 



aag 



597 



<210> 730 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 730 

Val Ala Phe Met Gin Lys Thr Ser Ala Gly Trp Leu He Ala Thr Gly 
15 10 I 5 

Gly Phe Leu Ala Ala Val Ser Ala He Leu Thr Trp Arg Phe Tyr Gly 
20 25 30 

Ser Met Thr Ser He Ser He Thr Val Ser He Thr Phe Trp Leu Leu 
35 40 45 

Ala Val Val Cys Gly Phe Ala Gly Val Lys Val Gin Gly Arg Leu Asp 
50 55 60 

Glu Gly Leu He Gly Gin Asp Lys Ser Gin Met Asn Pro Val Thr He 
65 70 75 80 

Ala Tyr Leu Ala Met Leu Gly Arg Ala Cys Ala Trp Gly Gly Ala He 
85 90 95 

Phe Gly Gly Val Tyr Val Gly He Gly Ser Tyr Val He Pro Arg Ala 
100 105 HO 

Gly Glu Leu Ser Ala Ala Ser Asn Asp Leu Pro Gly Val He Ala Cys 
115 120 125 

Ala Leu Gly Gly He Ala Leu Ser Ala Ala Gly Leu Tyr Leu Glu Arg 
130 135 140 

Ser Cys Glu Ala Pro Pro Pro Gin Ser Gly Glu Ala He Ser 
145 150 155 



<210> 731 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 
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<223> RXC01942 
<400> 731 

gccgcgaaat tcggtgaaat tgaaggtatt cctgcagatc aggcaaattc ttccacgact 60 

gtgatcaagg tcaacggcaa gaacgagtaa cctgggatcc atg ttg cgc att gga 115 

Met Leu Arg lie Gly 
1 5 

eta aca gga ggg ate ggc age ggt aaa tct acc gtt gee gat ctt ttg 163 
Leu Thr Gly Gly lie Gly Ser Gly Lys Ser Thr Val Ala Asp Leu Leu 
10 15 20 

tea tct gaa gga ttt etc ate gtc gac gcg gac caa gtt gee cgc gat 211 
Ser Ser Glu Gly Phe Leu lie Val Asp Ala Asp Gin Val Ala Arg Asp 
25 30 35 



ate gtc gaa ccc gga caa ccg gca tta gca gag eta get gaa get ttt 
lie Val Glu Pro Gly Gin Pro Ala Leu Ala Glu Leu Ala Glu Ala Phe 
40 45 50 

ggc caa gac ate tta aaa ccc gac ggc act eta gac cgc gcg gga tta 
Gly Gin Asp He Leu Lys Pro Asp Gly Thr Leu Asp Arg Ala Gly Leu 
55 60 65 



gtc aga ctt aaa gec get gac ate gtt gtg gac aat aac ggc acg eta 

Val Arg Leu Lys Ala Ala Asp He Val Val Asp Asn Asn Gly Thr Leu 

170 175 180 

gag gac ctt cat get gaa gca age aag ctg att get gag att ctt agt 

Glu Asp Leu His Ala Glu Ala Ser Lys Leu He Ala Glu lie Leu Ser 
185 190 195 



259 



307 



gca gee aaa gca ttt gtc age gaa gaa caa aca gcg ctg etc aat gee 3 55 
Ala Ala Lys Ala Phe Val Ser Glu Glu Gin Thr Ala Leu Leu Asn Ala 
70 75 80 85 



451 



499 



att acc cac cct cgt ate gee gaa gag tea get cgt cga ttc aac gaa 403 
He Thr His Pro Arg He Ala Glu Glu Ser Ala Arg Arg Phe Asn Glu 
90 95 100 

gee gaa gat caa ggc gee aaa gtt gcg gtt tat gac atg cct ttg ctt 
Ala Glu Asp Gin Gly Ala Lys Val Ala Val Tyr Asp Met Pro Leu Leu 
105 HO H5 

gta gaa aaa ggc ctt gac cgc aag atg gac ctt gtc gtc gta gtt gat 
Val Glu Lys Gly Leu Asp Arg Lys Met Asp Leu Val Val Val Val Asp 
120 125 130 

gtt gac gta gag gaa cgc gtc cgc aga ctt gtg gaa aaa cgt ggc etc 547 
Val Asp Val Glu Glu Arg Val Arg Arg Leu Val Glu Lys Arg Gly Leu 
135 140 145 

aca gag gac gac gtg egg cgt cga ate get tct caa gtg ccc gac gac 595 
Thr Glu Asp Asp Val Arg Arg Arg He Ala Ser Gin Val Pro Asp Asp 
150 155 160 165 



643 



691 



cgc gtg aat tagcactaaa acategtcaa agt 723 
Arg Val Asn 
200 
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<210> 732 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 732 

Met Leu Arg He Gly Leu Thr Gly Gly He Gly Ser Gly Lys Ser Thr 
15 10 15 

Val Ala Asp Leu Leu Ser Ser Glu Gly Phe Leu He Val Asp Ala Asp 
20 25 30 

Gin Val Ala Arg Asp He Val Glu Pro Gly Gin Pro Ala Leu Ala Glu 
35 40 45 

Leu Ala Glu Ala Phe Gly Gin Asp He Leu Lys Pro Asp Gly Thr Leu 
50 55 60 

Asp Arg Ala Gly Leu Ala Ala Lys Ala Phe Val Ser Glu Glu Gin Thr 
65 70 75 80 

Ala Leu Leu Asn Ala He Thr His Pro Arg He Ala Glu Glu Ser Ala 
85 90 95 

Arg Arg Phe Asn Glu Ala Glu Asp Gin Gly Ala Lys Val Ala Val Tyr 
100 105 HO 

Asp Met Pro Leu Leu Val Glu Lys Gly Leu Asp Arg Lys Met Asp Leu 
115 120 125 

Val Val Val Val Asp Val Asp Val Glu Glu Arg Val Arg Arg Leu Val 
130 135 140 

Glu Lys Arg Gly Leu Thr Glu Asp Asp Val Arg Arg Arg He Ala Ser 
145 150 155 160 

Gin Val Pro Asp Asp Val Arg Leu Lys Ala Ala Asp He Val Val Asp 
165 170 175 

Asn Asn Gly Thr Leu Glu Asp Leu His Ala Glu Ala Ser Lys Leu He 
180 185 190 

Ala Glu He Leu Ser Arg Val Asn 
195 200 



<210> 733 
<211> 1194 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1171) 
<223> RXN02802 

<400> 733 

ccttcgccgc ctgctccgac ctcgccgacg ccgtcaaagc ccaggtcccg atctggaaag 
agcaaacgcg cctcgacggc tccaccgatt gggtcggcct gtg aaa aac etc gac 
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Val Lys Asn Leu Asp 
1 5 

ate gec cgc tac cgc cgc caa att atg etc ggc gaa ate ggc cag caa 
He Ala Arg Tyr Arg Arg Gin He Met Leu Gly Glu He Gly Gin Gin 
10 15 20 

aaa caa caa teg ctt ttc gac get aag gtc tec gtc ate ggc gca ggc 
Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser Val He Gly Ala Gly 
25 30 35 

ggc etc ggg tea ccc gee ctg etc tac ctt get ggc get ggc gtc ggc 
Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala Gly Ala Gly Val Gly 
40 45 50 

cac ate cac ate att gac gat gac etc gtc gac etc tec aac etc cac 
His He His He He Asp Asp Asp Leu Val Asp Leu Ser Asn Leu His 
55 60 65 

cgc cag gtc att cac ace ace get ggc gtt gga aca ccc aag gee gag 
Arg Gin Val He His Thr Thr Ala Gly Val Gly Thr Pro Lys Ala Glu 
70 75 80 85 

tec gcg cgc gaa gca atg ctg gca ctg aac cct tec gtt aaa gtg acg 
Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro Ser Val Lys Val Thr 
90 95 100 



ggc ccc ate tac gaa gac etc ttc ccc acc ccg cca cca ccc gga tec 
Gly Pro He Tyr Glu Asp Leu Phe Pro Thr Pro Pro Pro Pro Gly Ser 
170 175 180 

gtc cca tea tgt tec caa gca ggc gtt ttg ggt cca gtt gtc ggc gta 
Val Pro Ser Cys Ser Gin Ala Gly Val Leu Gly Pro Val Val Gly Val 
185 190 195 

atg ggc tec gcg atg gee atg gaa gee ctg aaa ate ate acc ggc gtg 
Met Gly Ser Ala Met Ala Met Glu Ala Leu Lys He He Thr Gly Val 
200 205 210 

ggc aca ccc ttg ate gga aaa etc ggc tac tac tec tec etc gac ggc 
Gly Thr Pro Leu He Gly Lys Leu Gly Tyr Tyr Ser Ser Leu Asp Gly 
215 220 225 

acc tgg gaa tac ate ccc gtc gtc ggt teg ccg gag gtg ctg gaa egg 
Thr Trp Glu Tyr He Pro Val Val Gly Ser Pro Glu Val Leu Glu Arg 



163 



211 



259 



307 



355 



403 



gtt tct gtc agg cga ctg gac tgg tea aat gca ctt tct gag ctg gca 451 
Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala Leu Ser Glu Leu Ala 
105 HO H5 

gat tec gat gtg att ttg gat ggc tec gat aac ttc gac acc cga cac 
Asp Ser Asp Val He Leu Asp Gly Ser Asp Asn Phe Asp Thr Arg His 
120 125 130 

etc gca tec tgg gec gec gca aaa ctt ggc ate ccc cac gtc tgg gca 
Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly He Pro His Val Trp Ala 
135 140 145 



499 



547 



tec ate ctg ggt ttc gac gec caa etc tec gtc ttc cac gec ggc cac 595 
Ser He Leu Gly Phe Asp Ala Gin Leu Ser Val Phe His Ala Gly His 
150 155 160 165 



643 



691 



739 



787 



835 
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230 235 240 245 

gtg ctt ggg tct get ggt gtt teg ggg att tct ggc ggt ttt ggt gag 883 
Val Leu Gly Ser Ala Gly Val Ser Gly He Ser Gly Gly Phe Gly Glu 
250 255 260 

gtg etc gat gtt cct cga gtt tec gcg ctg gtt gac ggc gtt teg etc 931 
Val Leu Asp Val Pro Arg Val Ser Ala Leu Val Asp Gly Val Ser Leu 
265 270 275 

ate gac gtc cgc gaa ccc tec gaa ttc tec gee tac tec ate ccc ggc 979 
He Asp Val Arg Glu Pro Ser Glu Phe Ser Ala Tyr Ser He Pro Gly 
280 285 290 

gcg cac aac acc cca ctg tec gee ate cgc gaa ggc gec ate cca ccc 1027 
Ala His Asn Thr Pro Leu Ser Ala He Arg Glu Gly Ala He Pro Pro 
295 300 305 

tec gtt tec gca ggt aaa gag gtt ate gtc tac tgc gca get ggt gtc 1075 
Ser Val Ser Ala Gly Lys Glu Val He Val Tyr Cys Ala Ala Gly Val 
310 315 320 325 

cgc tec gca caa gee ate gca att tta gaa tec gca ggc tac acc gga 1123 
Arg Ser Ala Gin Ala He Ala He Leu Glu Ser Ala Gly Tyr Thr Gly 
330 335 340 

atg age age etc gac ggc gga ate gaa ggc tgg eta gat tec eta ggg 1171 
Met Ser Ser Leu Asp Gly Gly He Glu Gly Trp Leu Asp Ser Leu Gly 
345 350 355 

taaaaccaag gcgttgtgcc acc 1194 



<210> 734 
<211> 357 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 734 

Val Lys Asn Leu Asp He Ala Arg Tyr Arg Arg Gin He Met Leu Gly 
15 10 15 

Glu He Gly Gin Gin Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser 
20 25 30 

Val He Gly Ala Gly Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala 
35 40 45 

Gly Ala Gly Val Gly His He His He He Asp Asp Asp Leu Val Asp 
50 55 60 

Leu Ser Asn Leu His Arg Gin Val He His Thr Thr Ala Gly Val Gly 
65 70 75 80 

Thr Pro Lys Ala Glu Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro 
85 90 95 

Ser Val Lys Val Thr Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala 
100 105 110 



Leu Ser Glu Leu Ala Asp Ser Asp Val lie Leu Asp Gly Ser Asp Asn 
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115 120 125 

Phe Asp Thr Arg His Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly lie 
130 135 140 

Pro His Val Trp Ala Ser lie Leu Gly Phe Asp Ala Gin Leu Ser Val 
145 150 155 160 

Phe His Ala Gly His Gly Pro He Tyr Glu Asp Leu Phe Pro Thr Pro 
165 170 175 

Pro Pro Pro Gly Ser Val Pro Ser Cys Ser Gin Ala Gly Val Leu Gly 
180 185 190 

Pro Val Val Gly Val Met Gly Ser Ala Met Ala Met Glu Ala Leu Lys 
195 200 205 

lie He Thr Gly Val Gly Thr Pro Leu He Gly Lys Leu Gly Tyr Tyr 
210 215 220 

Ser Ser Leu Asp Gly Thr Trp Glu Tyr He Pro Val Val Gly Ser Pro 
225 230 235 240 

Glu Val Leu Glu Arg Val Leu Gly Ser Ala Gly Val Ser Gly He Ser 
245 250 255 

Gly Gly Phe Gly Glu Val Leu Asp Val Pro Arg Val Ser Ala Leu Val 
260 265 270 

Asp Gly Val Ser Leu He Asp Val Arg Glu Pro Ser Glu Phe Ser Ala 
275 280 285 

Tyr Ser He Pro Gly Ala His Asn Thr Pro Leu Ser Ala He Arg Glu 
290 295 300 

Gly Ala He Pro Pro Ser Val Ser Ala Gly Lys Glu Val He Val Tyr 
305 310 315 320 

Cys Ala Ala Gly Val Arg Ser Ala Gin Ala He Ala He Leu Glu Ser 
325 330 335 

Ala Gly Tyr Thr Gly Met Ser Ser Leu Asp Gly Gly He Glu Gly Trp 
340 345 350 

Leu Asp Ser Leu Gly 
355 



<210> 735 
<211> 497 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (7) . . (474) 
<223> FRXA02802 



<400> 735 

tccgcgatg gcc atg gaa gcc ctg aaa ate ate ace ggc gtg ggc aca ccc 
Met Ala Met Glu Ala Leu Lys He He Thr Gly Val Gly Thr Pro 
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15 10 15 

ttg ate gga aaa etc ggc tac tac tec tec etc gac ggc ace tgg gaa 99 
Leu lie Gly Lys Leu Gly Tyr Tyr Ser Ser Leu Asp Gly Thr Trp Glu 
20 25 30 

tac ate ccc gtc gtc ggt teg ccg gag gtg ctg gaa egg gtg ctt ggg 147 
Tyr lie Pro Val Val Gly Ser Pro Glu Val Leu Glu Arg Val Leu Gly 
35 40 45 

tct get ggt gtt teg ggg att tct ggc ggt ttt ggt gag gtg etc gat 195 
Ser Ala Gly Val Ser Gly lie Ser Gly Gly Phe Gly Glu Val Leu Asp 
50 55 60 

gtt cct cga gtt tec gcg ctg gtt gac ggc gtt teg etc ate gac gtc 243 
Val Pro Arg Val Ser Ala Leu Val Asp Gly Val Ser Leu lie Asp Val 
65 70 75 

cgc gaa ccc tec gaa ttc tec gee tac tec ate ccc ggc gcg cac aac 291 
Arg Glu Pro Ser Glu Phe Ser Ala Tyr Ser lie Pro Gly Ala His Asn 
80 85 90 95 

acc cca ctg tec gee ate cgc gaa ggc gee ate cca ccc tec gtt tec 339 
Thr Pro Leu Ser Ala lie Arg Glu Gly Ala lie Pro Pro Ser Val Ser 
100 105 110 

gca ggt aaa gag gtt ate gtc tac tgc gca get ggt gtc cgc tec gca 3 87 
Ala Gly Lys Glu Val lie Val Tyr Cys Ala Ala Gly Val Arg Ser Ala 
115 120 125 

caa gee ate gca att tta gaa tec gca ggc tac acc gga atg age age 43 5 
Gin Ala lie Ala lie Leu Glu Ser Ala Gly Tyr Thr Gly Met Ser Ser 
130 135 140 

etc gac ggc gga ate gaa ggc tgg eta gat tec eta ggg taaaaccaag 484 
Leu Asp Gly Gly lie Glu Gly Trp Leu Asp Ser Leu Gly 
145 150 155 

gcgttgtgcc acc 497 



<210> 736 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 736 

Met Ala Met Glu Ala Leu Lys lie lie Thr Gly Val Gly Thr Pro Leu 
15 10 15 

lie Gly Lys Leu Gly Tyr Tyr Ser Ser Leu Asp Gly Thr Trp Glu Tyr 
20 25 30 

lie Pro Val Val Gly Ser Pro Glu Val Leu Glu Arg Val Leu Gly Ser 
35 40 45 

Ala Gly Val Ser Gly lie Ser Gly Gly Phe Gly Glu Val Leu Asp Val 
50 55 60 

Pro Arg Val Ser Ala Leu Val Asp Gly Val Ser Leu lie Asp Val Arg 
65 70 75 80 
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Glu Pro Ser Glu 



Pro Leu Ser Ala 
100 

Gly Lys Glu Val 
115 

Ala lie Ala lie 
130 

Asp Gly Gly lie 
145 



Phe Ser Ala Tyr 
85 

lie Arg Glu Gly 



lie Val Tyr Cys 
120 

Leu Glu Ser Ala 
135 

Glu Gly Trp Leu 
150 



Ser lie Pro Gly 
90 

Ala lie Pro Pro 
105 

Ala Ala Gly Val 



Gly Tyr Thr Gly 
140 

Asp Ser Leu Gly 
155 



Ala His Asn Thr 
95 

Ser Val Ser Ala 
110 

Arg Ser Ala Gin 
125 

Met Ser Ser Leu 



<210> 737 
<211> 535 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA00438 

<400> 737 

ccttcgccgc ctgctccgac ctcgccgacg ccgtcaaagc ccaggtcccg atctggaaag 60 



agcaaacgcg cctcgacggc tccaccgatt gggtcggcct gtg aaa aac etc gac 

Val Lys Asn Leu Asp 
1 5 



115 



ate gec cgc tac cgc cgc caa att atg etc ggc gaa ate ggc cag caa 
lie Ala Arg Tyr Arg Arg Gin lie Met Leu Gly Glu lie Gly Gin Gin 
10 15 20 



163 



aaa caa caa teg ctt ttc gac get aag gtc tec gtc ate ggc gca ggc 
Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser Val lie Gly Ala Gly 
25 30 35 



211 



ggc etc ggg tea ccc gec ctg etc tac ctt get ggc get ggc gtc ggc 
Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala Gly Ala Gly Val Gly 
40 45 50 



259 



cac ate cac ate att gac gat gac etc gtc gac etc tec aac etc cac 
His lie His lie lie Asp Asp Asp Leu Val Asp Leu Ser Asn Leu His 
55 60 65 



307 



cgc cag gtc att cac acc ace get ggc gtt gga aca ccc aag gec gag 
Arg Gin Val lie His Thr Thr Ala Gly Val Gly Thr Pro Lys Ala Glu 
70 75 80 85 



355 



tec gcg cgc gaa gca atg ctg gca ctg aac cct tec gtt aaa gtg acg 
Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro Ser Val Lys Val Thr 
90 95 100 



403 



gtt tct gtc agg cga ctg gac tgg tea aat gca ctt tct gag ctg gca 451 
Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala Leu Ser Glu Leu Ala 
105 110 115 
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gat tec gat gtg att ttg gat ggc tec gat aac ttc gac acc cga cac 499 

Asp Ser Asp Val lie Leu Asp Gly Ser Asp Asn Phe Asp Thr Arg His 
120 125 130 

etc gca tec tgg gec gec gca aaa ctt ggc ate ccc 535 

Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly lie Pro 

135 140 145 



<210> 738 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 738 

Val Lys Asn Leu Asp lie Ala Arg Tyr Arg Arg Gin lie Met Leu Gly 
15 10 15 

Glu lie Gly Gin Gin Lys Gin Gin Ser Leu Phe Asp Ala Lys Val Ser 
20 25 30 

Val lie Gly Ala Gly Gly Leu Gly Ser Pro Ala Leu Leu Tyr Leu Ala 
35 40 45 

Gly Ala Gly Val Gly His lie His He He Asp Asp Asp Leu Val Asp 
50 55 60 

Leu Ser Asn Leu His Arg Gin Val He His Thr Thr Ala Gly Val Gly 
65 70 75 80 

Thr Pro Lys Ala Glu Ser Ala Arg Glu Ala Met Leu Ala Leu Asn Pro 
85 90 95 

Ser Val Lys Val Thr Val Ser Val Arg Arg Leu Asp Trp Ser Asn Ala 
100 105 110 

Leu Ser Glu Leu Ala Asp Ser Asp Val lie Leu Asp Gly Ser Asp Asn 
115 120 125 

Phe Asp Thr Arg His Leu Ala Ser Trp Ala Ala Ala Lys Leu Gly He 
130 135 140 

Pro 
145 



<210> 739 
<211> 579 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (556) 

<223> RXN00437 

<400> 739 

ttcatcatgg cgctgcccgg ctccacgggt gcggcgcgcg atgccaccgc tgtcctcgac 60 



ccactcattg atcacatcac tggaactctg caaggccacc atg aac act gac ccc 115 
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Met Asn Thr Asp Pro 
1 5 

get tac gtc gec gaa caa acc ggc aaa etc ate gac get ttc etc ace 163 

Ala Tyr Val Ala Glu Gin Thr Gly Lys Leu lie Asp Ala Phe Leu Thr 
10 15 20 

acc gac ccc etc gaa ccg ctg etc gac gec gee aaa aac ggc gtc tgc 211 
Thr Asp Pro Leu Glu Pro Leu Leu Asp Ala Ala Lys Asn Gly Val Cys 
25 30 35 

aca gag gcg atg ggc gcg ctg gtc acc ttc gaa ggc ate gtc cgc gac 2 59 
Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu Gly lie Val Arg Asp 
40 45 50 

cac gac ggc ggc gec cgc gtg acc tec ctg acc tac acc gcg cat ccc 3 07 
His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr Tyr Thr Ala His Pro 
55 60 65 

acc gcg ccg cag gtc ctt tct get gtc gcg gac tec ate gtt gaa aaa 3 55 
Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp Ser lie Val Glu Lys 
70 75 80 85 

cac ccg cgc acc cgc etc tgg acc gcg cac cgc acc ggc gec ttg aaa 403 
His Pro Arg Thr Arg Leu Trp Thr Ala His Arg Thr Gly Ala Leu Lys 
90 95 100 

ate ggt gac gec gec ttc etc gtc gtc gec gee tec gee cac cgc gee 451 
lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala Ser Ala His Arg Ala 
105 110 115 

gac gee ttc gec gee tgc tec gac etc gec gac gee gtc aaa gee cag 499 
Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp Ala Val Lys Ala Gin 
120 125 130 

gtc ccg ate tgg aaa gag caa acg cgc etc gac ggc tec acc gat tgg 547 
Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp Gly Ser Thr Asp Trp 
135 140 145 

gtc ggc ctg tgaaaaacct cgacatcgcc cgc 579 

Val Gly Leu 

150 



<210> 740 
<211> 152 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 740 

Met Asn Thr Asp Pro Ala Tyr Val Ala Glu Gin Thr Gly Lys Leu lie 
15 10 15 

Asp Ala Phe Leu Thr Thr Asp Pro Leu Glu Pro Leu Leu Asp Ala Ala 
20 25 30 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
35 40 45 

Gly lie Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
50 55 60 
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Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
65 70 75 80 

Ser lie Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
85 90 95 

Thr Gly Ala Leu Lys lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
100 105 110 

Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
115 120 125 

Ala Val Lys Ala Gin Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp 
130 135 140 

Gly Ser Thr Asp Trp Val Gly Leu 
145 150 



<210> 741 
<211> 383 
<212> DNA 

< 2 1 3 > Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (360) 
<223> FRXA00437 

<400> 741 

aaa aac ggc gtc tgc aca gag gcg atg ggc gcg ctg gtc acc ttc gaa 48 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
15 10 15 

ggc ate gtc cgc gac cac gac ggc ggc gec cgc gtg acc tec ctg acc 96 
Gly He Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
20 25 30 

tac acc gcg cat ccc acc gcg ccg cag gtc ctt tct get gtc gcg gac 144 
Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
35 40 45 

tec ate gtt gaa aaa cac ccg cgc acc cgc etc tgg acc gcg cac cgc 192 
Ser He Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
50 55 60 

acc ggc gee ttg aaa ate ggt gac gee gee ttc etc gtc gtc gee gee 240 
Thr Gly Ala Leu Lys He Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
65 70 75 80 

tec gee cac cgc gec gac gec ttc gec gec tgc tec gac etc gee gac 2 88 
Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
85 90 95 

gec gtc aaa gec cag gtc ccg ate tgg aaa gag caa acg cgc etc gac 33 6 
Ala Val Lys Ala Gin Val Pro He Trp Lys Glu Gin Thr Arg Leu Asp 
100 105 110 



ggc tec acc gat tgg gtc ggc ctg tgaaaaacct cgacatcgcc cgc 
Gly Ser Thr Asp Trp Val Gly Leu 



383 
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115 120 



<210> 742 
<211> 120 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 742 

Lys Asn Gly Val Cys Thr Glu Ala Met Gly Ala Leu Val Thr Phe Glu 
15 10 15 

Gly lie Val Arg Asp His Asp Gly Gly Ala Arg Val Thr Ser Leu Thr 
20 25 30 

Tyr Thr Ala His Pro Thr Ala Pro Gin Val Leu Ser Ala Val Ala Asp 
35 40 45 

Ser lie Val Glu Lys His Pro Arg Thr Arg Leu Trp Thr Ala His Arg 
50 55 60 

Thr Gly Ala Leu Lys lie Gly Asp Ala Ala Phe Leu Val Val Ala Ala 
65 70 75 80 

Ser Ala His Arg Ala Asp Ala Phe Ala Ala Cys Ser Asp Leu Ala Asp 
85 90 95 

Ala Val Lys Ala Gin Val Pro lie Trp Lys Glu Gin Thr Arg Leu Asp 
100 105 110 

Gly Ser Thr Asp Trp Val Gly Leu 
115 120 



<210> 743 
<211> 591 
<212> UNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (568) 

<223> RXN00439 

<400> 743 

ctgccaccgc agactgtctg atcaggatcc cggcgcggac tacggtggag gaaaacgaca 60 

tcgttaagat ttacccattc aactaacagg agttaattta atg age gag etc acc 115 

Met Ser Glu Leu Thr 
1 5 

cac gtt cga gca gac ggt tec gca cat atg gtg gat gtg acg ggc aaa 163 
His Val Arg Ala Asp Gly Ser Ala His Met Val Asp Val Thr Gly Lys 
10 15 20 

aat gaa aca teg aga act get gtt gee gaa ggg ttt gtg aag atg agg 211 
Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly Phe Val Lys Met Arg 
25 30 35 



ggg gac gtc gta aag cag ctt ttt agt get ggt ctg cct aaa ggc gac 
Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly Leu Pro Lys Gly Asp 



259 
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40 45 50 

gcg eta cct gtg gcg egg att gcg ggt ate atg ggt gcg aag aag acg 3 07 
Ala Leu Pro Val Ala Arg lie Ala Gly lie Met Gly Ala Lys Lys Thr 
55 60 65 

ccg gac att ate cct tta tgc cac ccg ttg ccg ctg ggc aaa att act 355 
Pro Asp He He Pro Leu Cys His Pro Leu Pro Leu Gly Lys He Thr 
70 75 80 85 

gtg gat ttt ttt gag ctt act gat ggt gtt egg att gag get teg gtg 403 
Val Asp Phe Phe Glu Leu Thr Asp Gly Val Arg He Glu Ala Ser Val 
90 95 100 

aaa acg cgt ggg gtt act ggt gtg gaa atg gag gcg ttg acg gec gtg 451 
Lys Thr Arg Gly Val Thr Gly Val Glu Met Glu Ala Leu Thr Ala Val 
105 110 115 

age act gcg gcg ctg acg gta tac gac atg ate aag get gtg gat aag 499 
Ser Thr Ala Ala Leu Thr Val Tyr Asp Met He Lys Ala Val Asp Lys 
120 125 130 

atg gec gtg att gat ggc att cgt gtg ctg teg aaa act ggc ggt aaa 547 
Met Ala Val He Asp Gly lie Arg Val Leu Ser Lys Thr Gly Gly Lys 
135 140 145 

tct ggg gat tgg tct gtt cag tgacagctct ggttatcgtt gcg 591 
Ser Gly Asp Trp Ser Val Gin 
150 155 



<210> 744 
<211> 156 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 744 

Met Ser Glu Leu Thr His Val Arg Ala Asp Gly Ser Ala His Met Val 
15 10 15 

Asp Val Thr Gly Lys Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly 
20 25 30 

Phe Val Lys Met Arg Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly 
35 40 45 

Leu Pro Lys Gly Asp Ala Leu Pro Val Ala Arg He Ala Gly He Met 
50 55 60 

Gly Ala Lys Lys Thr Pro Asp He He Pro Leu Cys His Pro Leu Pro 
65 70 75 80 

Leu Gly Lys He Thr Val Asp Phe Phe Glu Leu Thr Asp Gly Val Arg 
85 90 95 

He Glu Ala Ser Val Lys Thr Arg Gly Val Thr Gly Val Glu Met Glu 
100 105 110 



Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr Val Tyr Asp Met He 
115 120 125 
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Lys Ala Val Asp Lys Met Ala Val lie Asp Gly lie Arg Val Leu Ser 
130 135 140 

Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val Gin 
145 150 155 



<210> 745 
<211> 218 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (195) 
<223> FRXA00439 

<400> 745 

act gat ggt gtt egg att gag get teg gtg aaa acg cgt ggg gtt act 48 
Thr Asp Gly Val Arg lie Glu Ala Ser Val Lys Thr Arg Gly Val Thr 
15 10 15 

ggt gtg gaa atg gag gcg ttg acg gec gtg age act gcg gcg ctg acg 9 6 
Gly Val Glu Met Glu Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr 
20 25 30 

gta tac gac atg ate aag get gtg gat aag atg gec gtg att gat ggc 144 
Val Tyr Asp Met lie Lys Ala Val Asp Lys Met Ala Val lie Asp Gly 
35 40 45 

att cgt gtg ctg teg aaa act ggc ggt aaa tct ggg gat tgg tct gtt 192 
lie Arg Val Leu Ser Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val 
50 55 60 

cag tgacagctct ggttatcgtt gcg 218 
Gin 
65 



<210> 746 
<211> 65 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 746 

Thr Asp Gly Val Arg lie Glu Ala Ser Val Lys Thr Arg Gly Val Thr 
15 10 15 

Gly Val Glu Met Glu Ala Leu Thr Ala Val Ser Thr Ala Ala Leu Thr 
20 25 30 

Val Tyr Asp Met lie Lys Ala Val Asp Lys Met Ala Val He Asp Gly 
35 40 45 

He Arg Val Leu Ser Lys Thr Gly Gly Lys Ser Gly Asp Trp Ser Val 
50 55 60 



Gin 
65 
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<210> 747 
<211> 358 
<212> DNA 

<213> Corynefoacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (358) 

<222> FRXA00442 

<400> 747 

ctgccaccgc agactgtctg atcaggatcc cggcgcggac tacggtggag gaaaacgaca 60 

tcgttaagat ttacccattc aactaacagg agttaattta atg age gag etc ace 115 

Met Ser Glu Leu Thr 
1 5 

CaC gtt Cga gca gac ggt tCC gca cat atg gtg gat gtg acg ggc aaa 163 
His Val Arg Ala Asp Gly Ser Ala His Met Val Asp Val Thr Gly Lys 
10 15 20 

aat gaa aca teg aga act get gtt gee gaa ggg ttt gtg aag atg agg 211 
Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly Phe Val Lys Met Arg 
25 30 35 

ggg gac gtc gta aag cag ctt ttt agt get ggt ctg cct aaa ggg gac 259 
Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly Leu Pro Lys Gly Asp 
40 45 50 

gcg eta cct gtg gcg egg att gcg ggt ate atg ggt gcg aag aag acg 3 07 
Ala Leu Pro Val Ala Arg lie Ala Gly lie Met Gly Ala Lys Lys Thr 
55 60 65 

ccg gac att ate cct tta tgc cac ccg ttg ccg ctg ggc aaa att act 355 
Pro Asp lie lie Pro Leu Cys His Pro Leu Pro Leu Gly Lys lie Thr 
70 75 80 85 

gtg 358 
Val 



<210> 748 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 748 

Met Ser Glu Leu Thr His Val Arg Ala Asp Gly Ser Ala His Met Val 
15 10 15 

Asp Val Thr Gly Lys Asn Glu Thr Ser Arg Thr Ala Val Ala Glu Gly 
20 25 30 

Phe Val Lys Met Arg Gly Asp Val Val Lys Gin Leu Phe Ser Ala Gly 
35 40 45 

Leu Pro Lys Gly Asp Ala Leu Pro Val Ala Arg lie Ala Gly lie Met 
50 55 60 



Gly Ala Lys Lys Thr Pro Asp lie lie Pro Leu Cys His Pro Leu Pro 
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65 



70 



75 



80 



Leu Gly Lys He Thr Val 
85 



<210> 749 
<211> 582 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXA00440 

<400> 749 

cggtatacga catgatcaag gctgtggata agatggccgt gattgatggc attcgtgtgc 60 



tgtcgaaaac tggcggtaaa tctggggatt ggtctgttca gtg aca get ctg gtt 

Val Thr Ala Leu Val 
1 5 



115 



ate gtt gcg tec act cgc gec get gee ggg gtg tat gag gat cgc tct 
He Val Ala Ser Thr Arg Ala Ala Ala Gly Val Tyr Glu Asp Arg Ser 
10 15 20 



163 



ggc cca att ttg gtg teg tgg ctg cgt gca aaa ggt ttt gac aca ccc 
Gly Pro He Leu Val Ser Trp Leu Arg Ala Lys Gly Phe Asp Thr Pro 
25 30 35 



211 



gec ccc gtg ate gtg gcg gac gec aac ctg ccc gca ttc ctg gac gag 
Ala Pro Val He Val Ala Asp Ala Asn Leu Pro Ala Phe Leu Asp Glu 
40 45 50 



259 



ctg gaa ttt ccg cag gta gta ctt att tea ggc ggc ace gga etc acg 
Leu Glu Phe Pro Gin Val Val Leu He Ser Gly Gly Thr Gly Leu Thr 
55 60 65 



307 



cct gat gac ate acc gtg gac act tta ate ccg cgc etc gac aaa gaa 
Pro Asp Asp He Thr Val Asp Thr Leu He Pro Arg Leu Asp Lys Glu 
70 75 80 85 



355 



ate ccc ggc ate gec cac get ttt tgg aat tac age atg gac gec gtc 
He Pro Gly He Ala His Ala Phe Trp Asn Tyr Ser Met Asp Ala Val 
90 95 100 



403 



ccg acc gca gta ttg teg cgc acc gtc gcg ggc acc ate ggc ggc agt 
Pro Thr Ala Val Leu Ser Arg Thr Val Ala Gly Thr He Gly Gly Ser 
105 110 115 



451 



ttc ate atg gcg ctg ccc ggc tec acg ggt gcg gcg cgc gat gec acc 
Phe He Met Ala Leu Pro Gly Ser Thr Gly Ala Ala Arg Asp Ala Thr 
120 125 130 



499 



get gtc etc gac cca etc att gat cac ate act gga act ctg caa ggc 
Ala Val Leu Asp Pro Leu He Asp His He Thr Gly Thr Leu Gin Gly 
135 140 145 



547 



cac cat gaa cac tgaccccgct tacgtcgccg aac 
His His Glu His 



582 
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150 



<210> 750 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 750 

Val Thr Ala Leu Val 
1 5 

Tyr Glu Asp Arg Ser 
20 

Gly Phe Asp Thr Pro 
35 

Ala Phe Leu Asp Glu 

50 

Gly Thr Gly Leu Thr 
65 

Arg Leu Asp Lys Glu 
85 

Ser Met Asp Ala Val 
100 

Thr lie Gly Gly Ser 
115 

Ala Arg Asp Ala Thr 
130 

Gly Thr Leu Gin Gly 
145 



<210> 751 
<211> 1287 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1264) 
<223> RXN00441 

<400> 751 

agccttggga gcggtgatta tgcttttggc tgtctatgtc ctcatcattg gagccatcgg 60 

agcgttacga ttgttttcca aggtgagaaa ggtttaattg atg tct cgt teg ccg 115 

Met Ser Arg Ser Pro 
1 5 



lie Val Ala Ser Thr Arg Ala Ala Ala Gly Val 
10 15 

Gly Pro lie Leu Val Ser Trp Leu Arg Ala Lys 
25 30 

Ala Pro Val lie Val Ala Asp Ala Asn Leu Pro 
40 45 

Leu Glu Phe Pro Gin Val Val Leu lie Ser Gly 
55 60 

Pro Asp Asp lie Thr Val Asp Thr Leu lie Pro 
70 75 80 

lie Pro Gly lie Ala His Ala Phe Trp Asn Tyr 
90 95 

Pro Thr Ala Val Leu Ser Arg Thr Val Ala Gly 
105 110 

Phe lie Met Ala Leu Pro Gly Ser Thr Gly Ala 
120 125 

Ala Val Leu Asp Pro Leu lie Asp His lie Thr 
135 140 

His His Glu His 
150 



gag caa cat ttg gca gaa att tea gcg ctg ctt ccc cca caa aag tec 163 
Glu Gin His Leu Ala Glu lie Ser Ala Leu Leu Pro Pro Gin Lys Ser 
10 15 20 
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acg ttc gtg aat ctg cgc gaa gcg ttg gga cgc cgc acg ttt tea gcg 211 
Thr Phe Val Asn Leu Arg Glu Ala Leu Gly Arg Arg Thr Phe Ser Ala 
25 30 35 

gtc act gcg cag tgg gat teg cca cgt ttt gat aat tec caa atg gat 2 59 
Val Thr Ala Gin Trp Asp Ser Pro Arg Phe Asp Asn Ser Gin Met Asp 
40 45 50 

ggc ttc gcg ctt ggc ccc tea cat ctt aac ggt ggc ace ttc gca gtc 3 07 
Gly Phe Ala Leu Gly Pro Ser His Leu Asn Gly Gly Thr Phe Ala Val 
55 60 65 

ggt cca acc att ccc get ggt cat gat cct gat cag tgg tac cca cga 355 
Gly Pro Thr lie Pro Ala Gly His Asp Pro Asp Gin Trp Tyr Pro Arg 
70 75 80 85 

ggc ate gaa aaa gac ate gcg ccg att atg acg ggt gcg cgc ctt cct 403 
Gly lie Glu Lys Asp lie Ala Pro lie Met Thr Gly Ala Arg Leu Pro 
90 95 100 

aaa aac acc gec gcg ate att cct gtg gag aaa acc aca ccg gga aat 451 
Lys Asn Thr Ala Ala lie lie Pro Val Glu Lys Thr Thr Pro Gly Asn 
105 110 115 

ttc gac gec cca cag gta gaa ate ccc gee acc ccg caa ggt cag ttc 499 
Phe Asp Ala Pro Gin Val Glu lie Pro Ala Thr Pro Gin Gly Gin Phe 
120 125 130 

ata egg ttg cag ggt teg gat att act gec ggc gac gag ate att cca 547 
lie Arg Leu Gin Gly Ser Asp lie Thr Ala Gly Asp Glu lie lie Pro 
135 140 145 

gca ggt acg gag ctt aac teg gtg cac ate ggg gtg ttg get agt cag 595 
Ala Gly Thr Glu Leu Asn Ser Val His lie Gly Val Leu Ala Ser Gin 
150 155 160 165 

teg ate aag age att gaa gtc gca gca aag cca cgt gtc etc ate ate 643 
Ser He Lys Ser He Glu Val Ala Ala Lys Pro Arg Val Leu He He 
170 175 180 

acc ggc ggg tct gaa att tea gaa cag cac gga ccc gee acg ate cct 691 
Thr Gly Gly Ser Glu He Ser Glu Gin His Gly Pro Ala Thr He Pro 
185 190 195 

gat gec aac ggc cct ctg ctt cgt tec ctg tgc gee cgc aac aat ate 73 9 
Asp Ala Asn Gly Pro Leu Leu Arg Ser Leu Cys Ala Arg Asn Asn He 
200 205 210 

gag gtc ate gcg gga ctg cac acc aac gac gat cct gaa cga etc cgc 7 87 
Glu Val He Ala Gly Leu His Thr Asn Asp Asp Pro Glu Arg Leu Arg 
215 220 225 

ttt gaa ctg gaa aac gee att gac cag tat caa ccg gat gtc ate ate 83 5 
Phe Glu Leu Glu Asn Ala He Asp Gin Tyr Gin Pro Asp Val He He 
230 235 240 245 

acc tct ggc ggt ate age cac ggt aaa ttt gag gtg ttt agg cag ate 883 
Thr Ser Gly Gly He Ser His Gly Lys Phe Glu Val Phe Arg Gin He 
250 255 260 

etc gaa ggc acc ccg aac tec tgg ttt gga cat gtc gat cag cag cct 931 
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Leu Glu Gly Thr Pro Asn Ser Trp Phe Gly His Val Asp Gin Gin Pro 
265 270 275 

ggc ggt cct caa ggc ate tec act ttt get gaa act cct gtc att tea 979 
Gly Gly Pro Gin Gly lie Ser Thr Phe Ala Glu Thr Pro Val lie Ser 
280 285 290 

ctt ccc gga aat ccg att tec acc ttg gtg agt ttc aca ctt ttg gtc 1027 
Leu Pro Gly Asn Pro lie Ser Thr Leu Val Ser Phe Thr Leu Leu Val 
295 300 305 

gcg cca gcg etc aac cgc cag ccg etc cgc cac etc gat gec cgc ate 1075 
Ala Pro Ala Leu Asn Arg Gin Pro Leu Arg His Leu Asp Ala Arg lie 
310 315 320 325 

acc get ccg gtc cag ggc ttg caa gac aat cgc gag caa ttc ctt cgc 1123 
Thr Ala Pro Val Gin Gly Leu Gin Asp Asn Arg Glu Gin Phe Leu Arg 
330 335 340 

ggc acc ate agt tac cgc aac ggg cca cgt cct cgc cac gee tct cct 1171 
Gly Thr lie Ser Tyr Arg Asn Gly Pro Arg Pro Arg His Ala Ser Pro 
345 350 355 

ggg cac cag ttc cca cct get ggt tea age tgc cac cgc aga ctg tct 1219 
Gly His Gin Phe Pro Pro Ala Gly Ser Ser Cys His Arg Arg Leu Ser 
360 365 370 

gat cag gat ccc ggc gcg gac tac ggt gga gga aaa cga cat cgt 12 64 

Asp Gin Asp Pro Gly Ala Asp Tyr Gly Gly Gly Lys Arg His Arg 
375 380 385 

taagatttac ccattcaact aac 1287 



<210> 752 
<211> 388 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 752 

Met Ser Arg Ser Pro Glu Gin His Leu Ala Glu lie Ser Ala Leu Leu 
15 10 15 

Pro Pro Gin Lys Ser Thr Phe Val Asn Leu Arg Glu Ala Leu Gly Arg 
20 25 30 

Arg Thr Phe Ser Ala Val Thr Ala Gin Trp Asp Ser Pro Arg Phe Asp 
35 40 45 

Asn Ser Gin Met Asp Gly Phe Ala Leu Gly Pro Ser His Leu Asn Gly 
50 55 60 

Gly Thr Phe Ala Val Gly Pro Thr lie Pro Ala Gly His Asp Pro Asp 
65 70 75 80 

Gin Trp Tyr Pro Arg Gly lie Glu Lys Asp He Ala Pro He Met Thr 
85 90 95 



Gly Ala Arg Leu Pro Lys Asn Thr Ala Ala He He Pro Val Glu Lys 
100 105 110 
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Thr Thr Pro Gly Asn Phe Asp Ala Pro Gin Val Glu lie Pro Ala Thr 
115 120 125 

Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp lie Thr Ala Gly 
130 135 140 

Asp Glu lie lie Pro Ala Gly Thr Glu Leu Asn Ser Val His lie Gly 
145 150 155 160 

Val Leu Ala Ser Gin Ser lie Lys Ser lie Glu Val Ala Ala Lys Pro 
165 170 175 

Arg Val Leu lie lie Thr Gly Gly Ser Glu lie Ser Glu Gin His Gly 
180 185 190 

Pro Ala Thr lie Pro Asp Ala Asn Gly Pro Leu Leu Arg Ser Leu Cys 
195 200 205 

Ala Arg Asn Asn lie Glu Val lie Ala Gly Leu His Thr Asn Asp Asp 
210 215 220 

Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala lie Asp Gin Tyr Gin 
225 230 235 240 

Pro Asp Val lie lie Thr Ser Gly Gly lie Ser His Gly Lys Phe Glu 
245 250 255 

Val Phe Arg Gin lie Leu Glu Gly Thr Pro Asn Ser Trp Phe Gly His 
260 265 270 

Val Asp Gin Gin Pro Gly Gly Pro Gin Gly lie Ser Thr Phe Ala Glu 
275 280 285 

Thr Pro Val lie Ser Leu Pro Gly Asn Pro lie Ser Thr Leu Val Ser 
290 295 300 

Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin Pro Leu Arg His 
305 310 315 320 

Leu Asp Ala Arg lie Thr Ala Pro Val Gin Gly Leu Gin Asp Asn Arg 
325 330 335 

Glu Gin Phe Leu Arg Gly Thr lie Ser Tyr Arg Asn Gly Pro Arg Pro 
340 345 350 

Arg His Ala Ser Pro Gly His Gin Phe Pro Pro Ala Gly Ser Ser Cys 
355 360 365 

His Arg Arg Leu Ser Asp Gin Asp Pro Gly Ala Asp Tyr Gly Gly Gly 
370 375 380 

Lys Arg His Arg 
385 



<210> 753 
<211> 815 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (1) . . (792) 

<223> FRXA00441 

<400> 753 

ate ccc gee acc ccg caa ggt cag ttc ata egg ttg cag ggt teg gat 48 

lie Pro Ala Thr Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp 

15 10 15 

att act gee ggc gac gag ate att cca gca ggt acg gag ctt aac teg 96 

He Thr Ala Gly Asp Glu He lie Pro Ala Gly Thr Glu Leu Asn Ser 

20 25 30 

gtg cac ate ggg gtg ttg get agt cag teg ate aag age att gaa gtc 144 

Val His He Gly Val Leu Ala Ser Gin Ser He Lys Ser He Glu Val 

35 40 45 

gca gca aag cca cgt gtc etc ate ate acc ggc ggg tct gaa att tea 192 

Ala Ala Lys Pro Arg Val Leu He He Thr Gly Gly Ser Glu He Ser 

50 55 60 

gaa cag cac gga ccc gee acg ate cct gat gee aac ggc cct ctg ctt 240 

Glu Gin His Gly Pro Ala Thr He Pro Asp Ala Asn Gly Pro Leu Leu 

65 70 75 80 

cgt tec ctg tgc gee cgc aac aat ate gag gtc ate gcg gga ctg cac 288 

Arg Ser Leu Cys Ala Arg Asn Asn He Glu Val He Ala Gly Leu His 

85 90 95 

acc aac gac gat cct gaa cga etc cgc ttt gaa ctg gaa aac gee att 33 6 

Thr Asn Asp Asp Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala He 

100 105 110 

gac cag tat caa ccg gat gtc ate ate acc tct ggc ggt ate age cac 3 84 

Asp Gin Tyr Gin Pro Asp Val He He Thr Ser Gly Gly He Ser His 

115 120 125 

ggt aaa ttt gag gtg ttt agg cag ate etc gaa ggc acc ccg aac tec 432 

Gly Lys Phe Glu Val Phe Arg Gin He Leu Glu Gly Thr Pro Asn Ser 

130 135 140 

tgg ttt gga cat gtc gat cag cag cct ggc ggt cct caa ggc ate tec 480 

Trp Phe Gly His Val Asp Gin Gin Pro Gly Gly Pro Gin Gly He Ser 

145 150 155 160 

act ttt get gaa act cct gtc att tea ctt ccc gga aat ccg att tec 528 

Thr Phe Ala Glu Thr Pro Val He Ser Leu Pro Gly Asn Pro He Ser 

165 170 175 

acc ttg gtg agt ttc aca ctt ttg gtc gcg cca gcg etc aac cgc cag 57 6 

Thr Leu Val Ser Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin 

180 185 190 

ccg etc cgc cac etc gat gec cgc ate acc get ccg gtc cag ggc ttg 62 4 

Pro Leu Arg His Leu Asp Ala Arg He Thr Ala Pro Val Gin Gly Leu 

195 200 205 

caa gac aat cgc gag caa ttc ctt cgc ggc acc ate agt tac cgc aac 672 

Gin Asp Asn Arg Glu Gin Phe Leu Arg Gly Thr He Ser Tyr Arg Asn 

210 215 220 
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ggg cca cgt cct cgc cac gcc tct cct ggg cac cag ttc cca cct get 720 
Gly Pro Arg Pro Arg His Ala Ser Pro Gly His Gin Phe Pro Pro Ala 
225 230 235 240 

ggt tea age tgc cac cgc aga ctg tct gat cag gat ccc ggc gcg gac 768 
Gly Ser Ser Cys His Arg Arg Leu Ser Asp Gin Asp Pro Gly Ala Asp 
245 250 255 

tae ggt gga gga aaa cga cat cgt taagatttac ccattcaact aac 815 
Tyr Gly Gly Gly Lys Arg His Arg 
260 



<210> 754 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 754 

lie Pro Ala Thr Pro Gin Gly Gin Phe lie Arg Leu Gin Gly Ser Asp 
15 10 15 

lie Thr Ala Gly Asp Glu lie lie Pro Ala Gly Thr Glu Leu Asn Ser 
20 25 30 

Val His lie Gly Val Leu Ala Ser Gin Ser lie Lys Ser lie Glu Val 
35 40 45 

Ala Ala Lys Pro Arg Val Leu lie lie Thr Gly Gly Ser Glu lie Ser 
50 55 60 

Glu Gin His Gly Pro Ala Thr He Pro Asp Ala Asn Gly Pro Leu Leu 
65 70 75 80 

Arg Ser Leu Cys Ala Arg Asn Asn He Glu Val He Ala Gly Leu His 
85 90 95 

Thr Asn Asp Asp Pro Glu Arg Leu Arg Phe Glu Leu Glu Asn Ala He 
100 105 110 

Asp Gin Tyr Gin Pro Asp Val He He Thr Ser Gly Gly He Ser His 
115 120 125 

Gly Lys Phe Glu Val Phe Arg Gin He Leu Glu Gly Thr Pro Asn Ser 
130 135 140 

Trp Phe Gly His Val Asp Gin Gin Pro Gly Gly Pro Gin Gly He Ser 
145 150 155 160 

Thr Phe Ala Glu Thr Pro Val He Ser Leu Pro Gly Asn Pro He Ser 
165 170 175 

Thr Leu Val Ser Phe Thr Leu Leu Val Ala Pro Ala Leu Asn Arg Gin 
180 185 190 

Pro Leu Arg His Leu Asp Ala Arg He Thr Ala Pro Val Gin Gly Leu 
195 200 205 



Gin Asp Asn Arg Glu Gin Phe Leu Arg Gly Thr He Ser Tyr Arg Asn 
210 215 220 



BGI-121CP 



-1016- 



Gly Pro Arg Pro Arg 
225 

Gly Ser Ser Cys His 
245 

Tyr Gly Gly Gly Lys 
260 



His Ala Ser Pro Gly His 
230 235 

Arg Arg Leu Ser Asp Gin 
250 

Arg His Arg 



Gin Phe Pro Pro Ala 
240 

Asp Pro Gly Ala Asp 
255 



<210> 755 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 

<400> 755 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 



gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 

Met Thr Ser Asn Phe 
1 5 



115 



tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 
Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly Ala Lys Arg Glu Leu 
10 15 20 



163 



aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 
25 30 35 



211 



ctt gcg cag acc gec cgc caa ttg gtc aac act gca teg gat tct ttg 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



259 



tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



307 



atg etc gat acc gec get att ttg ggt gtg ctg ccg gag cgt ttt gat 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



355 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 
Asp He Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 
90 95 100 



403 



tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 



451 



acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



499 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 



547 
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135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gcc cgc cct gtt ctg gtt ggt 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 
185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 
Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 
Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly Leu Gly Ala He Gly 
250 255 260 



595 



643 



691 



739 



787 



835 



883 



gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 



979 



1027 



1075 



gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 
Glu Glu Leu Leu Val Ala Gly He Val Asp Gly Arg Asn He Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 
Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gcc 1123 
Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gcc gac gcc eta 1171 
Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gcc ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 
Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala He 
360 365 370 



get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro He Thr Gin Glu Leu 
375 380 385 



1267 
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cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 

395 400 405 



390 



aag tea ctg gag ctt cca get ctg cca ace acc ace att ggt tct ttc 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr He Gly Ser Phe 
410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 
Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu He Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 
Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 



470 



490 



cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 



ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 
He lie Gin Val Asp Glu Pro Ala He Arg Glu Leu Leu Pro Leu Arg 
585 590 595 

gac gtc gat aag cct gec tac ctg cag tgg tec gtg gac tec ttc cgc 
Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gee ggc gca ccc gac gac gtc caa ate cac acc cac atg 
Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin He His Thr His Met 
615 620 625 



1363 



1411 



1459 



1507 



ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 

475 480 485 



gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 1603 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 

495 500 



cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 



1699 



cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr He Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu He Asn Asp Leu He Glu Ala Gly Ala Lys 
570 575 580 



1891 



1939 



1987 
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tgc tac tec gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 203 5 
Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 
630 635 640 645 

gee gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 2083 
Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 
650 655 660 

get get ctg aaa tct tec ggc ttc gag etc ggc gtc gga cct ggt gtg 2131 
Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 
665 670 675 

tgg gat ate cac tec ccg cgc gtt cct tec gcg cag aaa gtg gac ggt 2179 
Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 
680 685 690 

etc etc gag get gca ctg cag tec gtg gat cct cgc cag ctg tgg gtc 2227 
Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val 
695 700 705 

aac cca gac tgt ggt ctg aag acc cgt gga tgg cca gaa gtg gaa get 2275 
Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 
710 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 2323 
Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie 
730 735 740 

gga gca act ate taaattgggt tacegctagg aac 23 5 8 

Gly Ala Thr lie 
745 



<210> 756 
<211> 745 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 756 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

lie Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp lie Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 110 



Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
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115 

Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Asp Gly Ser Asn 
180 

Glu Arg Leu lie 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

lie Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr lie Gly Ser 
420 

Arg Leu Arg Lys 
435 



120 

Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 
165 

Pro Leu Asp His 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 
280 

Arg Thr Asp Leu 
295 

Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 

lie Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser He Thr 
440 



Arg Phe Val Leu 
140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 

Leu Pro Ala Leu 
185 

Thr Glu Trp Val 



Pro Glu Val Leu 
220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn He 
330 

Glu Lys He Thr 
345 

He Asp Ala Ala 



Arg Thr Ser Pro 
380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser He Arg 
425 

Leu Glu Gin Tyr 



125 

Asp Ala Ser Ala 



Val Asn Ala Arg 
160 

Ala Arg Thr Thr 
175 

Phe Glu Val Tyr 
190 

Gin He Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly He Gly 
255 

Val Thr Glu Leu 
270 

He Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 
400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 



BGI-121CP 



-1021- 



Arg Glu Glu He Asp Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

He Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu He Asn Asp Leu He 
565 570 575 

Glu Ala Gly Ala Lys He He Gin Val Asp Glu Pro Ala He Arg Glu 
580 585 590 

Leu Leu Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser 
595 600 605 

Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin 
610 615 620 

He His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val He Ser Ser 
625 630 635 640 

Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala Arg Ser 
645 650 655 

Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly 
660 665 670 

Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro Ser Ala 
675 680 685 

Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro 
690 695 700 

Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp 
705 710 715 720 

Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin 
725 730 735 

Ala Arg Glu Lys He Gly Ala Thr He 
740 745 



<210> 757 
<211> 1923 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 



<400> 757 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 6 0 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 



1 5 



tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 
10 15 20 



tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gac gca 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 

60 65 



55 



70 



ace aag tgg ttt gat ace aac tac cac tac etc gtg ccg gag ttg tct 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 

gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 

cgt tgc cag cag gtt cgt ggc gtt aat gee cgc cct gtt ctg gtt ggt 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc ace act gat ggt tec aat cct 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 



163 



aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 211 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 
25 30 35 

ctt gcg cag ace gee cgc caa ttg gtc aac act gca teg gat tct ttg 259 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



307 



atg etc gat ace gee get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 

75 80 85 



403 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 

Asp He Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 
90 95 100 

tac ttt ggc get get cgc ggt act gag acc ctg cct gca cag gca atg 451 

Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 HO H5 



499 



547 



595 



643 



691 
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185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 73 9 

Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 7 87 

Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 83 5 

Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 

Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala lie Gly 

250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 

Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 979 

Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly Arg Asn lie Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 

Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 

Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gec 1123 

Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val Arg Asp Trp Leu Ala 

330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gee gac gee eta 1171 

Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gee ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gca gca att 1219 

Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala lie 
360 365 370 

get tct cga cgc acc tec cca cgc acc gca cca ate acg cag gaa etc 1267 

Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 

Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc acc att ggt tct ttc 1363 

Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr He Gly Ser Phe 

410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 

Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 
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tcc ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 
Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 
Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 16 03 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 16 51 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc acc ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get acc act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccc get acg 1891 
lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Ala Thr 
585 590 595 

aga cgt cga taagcctgcc tacctgeagt ggt 1923 
Arg Arg Arg 
600 



<210> 758 
<211> 600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 758 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 



He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 
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Ala Ser Asp Ser 
50 

Ser Tyr Tyr Asp 
65 

Pro Glu Arg Phe 



Leu Trp lie Asp 
100 

Pro Ala Gin Ala 
115 

Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Asp Gly Ser Asn 
180 

Glu Arg Leu lie 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 



Leu Ser Gly Leu 
55 

Ala Met Leu Asp 
70 

Asp Asp lie Ala 
85 

Arg Tyr Phe Gly 



Met Thr Lys Trp 
120 

Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 
165 

Pro Leu Asp His 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 
245 

Gly Val Asp Leu 



Gly Glu Glu Leu 
280 

Arg Thr Asp Leu 
295 

Arg Gly Pro lie 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
360 

lie Ala Ser Arg 



Asp Ser Val Pro 
60 

Thr Ala Ala lie 
75 

Asp His Glu Asn 
90 

Ala Ala Arg Gly 
105 

Phe Asp Thr Asn 



Arg Phe Val Leu 
140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 

Leu Pro Ala Leu 
185 

Thr Glu Trp Val 



Pro Glu Val Leu 
220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn lie 
330 

Glu Lys He Thr 
345 

lie Asp Ala Ala 



Arg Thr Ser Pro 



Phe Ala Gly Arg 



Leu Gly Val Leu 
80 

Asp Gly Leu Pro 
95 

Thr Glu Thr Leu 
110 

Tyr His Tyr Leu 
125 

Asp Ala Ser Ala 



Val Asn Ala Arg 
160 

Ala Arg Thr Thr 
175 

Phe Glu Val Tyr 
190 

Gin lie Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly lie Gly 
255 

Val Thr Glu Leu 
270 

lie Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 
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370 375 380 

lie Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 
405 410 415 

Thr lie Gly Ser Phe Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala 
420 425 430 

Arg Leu Arg Lys Glu Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 

Arg Glu Glu lie Asp Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Ala Thr Arg Arg Arg 
595 600 



<210> 759 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 759 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 

aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 115 

Met Ser Leu Arg Phe 
1 5 
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gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gec tac ctg cag 163 

Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 

10 15 20 

tgg tec gtg gac tec ttc cgc ctg gcg act gec ggc gca ccc gac gac 211 

Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 

25 30 35 

gtc caa ate cac acc cac atg tgc tac tec gag ttc aac gaa gtg ate 259 

Val Gin lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie 

40 45 50 

tec teg gtc ate gcg ttg gat gee gat gtc acc acc ate gaa gca gca 3 07 

Ser Ser Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala 

55 60 65 

cgt tec gac atg cag gtc etc get get ctg aaa tct tec ggc ttc gag 3 55 

Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 

70 75 80 85 

etc ggc gtc gga cct ggt gtg tgg gat ate cac tec ccg cgc gtt cct 4 03 

Leu Gly Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro 

90 95 100 

tec gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tec gtg 451 

Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val 

105 110 115 

gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 499 

Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 

120 125 130 

gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 547 

Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 

135 140 145 

aag cag get cgt gag aaa ate gga gca act ate taaattgggt tacegctagg 600 
Lys Gin Ala Arg Glu Lys He Gly Ala Thr He 
150 155 160 

aac 603 



<210> 760 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 760 

Met Ser Leu Arg Phe Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys 
15 10 15 

Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala 
20 25 30 

Gly Ala Pro Asp Asp Val Gin He His Thr His Met Cys Tyr Ser Glu 
35 40 45 

Phe Asn Glu Val He Ser Ser Val He Ala Leu Asp Ala Asp Val Thr 
50 55 60 
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Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys 
65 70 75 80 

Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val Trp Asp lie His 
85 90 95 

Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala 
100 105 110 

Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys 
115 120 125 

Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val 
130 135 140 



Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 



145 



150 



155 



160 



<210> 761 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02648 

<400> 761 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 

ate agg ace act cac gtt ggt tec ttg ccc cgt ace cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 3 55 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 



ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 



403 
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Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 

Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 

105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 

Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 

120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 

Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 

135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 

Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 

Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 

Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 

185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 73 9 

Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 

200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca ccg 787 

Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 

215 220 225 

gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 83 5 

Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro Ser Val Lys 
230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gec ate aac agt gca 883 

Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie Asn Ser Ala 
250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate tgc tgg ggc 931 

Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie Cys Trp Gly 

265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 979 

Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly Asp He He 

280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 102 7 

Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 

295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 107 5 

Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 
310 315 320 325 

cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 1123 

Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His Ser lie Asn 
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330 

get gtg gag cac cca cgc 
Ala Val Glu His Pro Arg 
345 

aag ctt gtt ggc cct gag 
Lys Leu Val Gly Pro Glu 
360 

ggc gga cgt ctg cat tec 
Gly Gly Arg Leu His Ser 
375 

gta gag ggc get cgc att 
Val Glu Gly Ala Arg lie 
390 395 

aacgagggtt get 



335 

ctg gtt get gat cgt ate 
Leu Val Ala Asp Arg lie 
350 

aac gtc att gcg tec act 
Asn Val lie Ala Ser Thr 
365 

cag ate gca tgg gca aag 
Gin He Ala Trp Ala Lys 
380 385 

gca tea aag gaa ctg ttc 
Ala Ser Lys Glu Leu Phe 
400 



340 

gtt cag ttc gec 1171 
Val Gin Phe Ala 
355 

gac tgt ggt ctg 1219 

Asp Cys Gly Leu 

370 

ctg gag tec eta 1267 
Leu Glu Ser Leu 



taagctagac 1313 



1326 



<210> 762 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 762 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn He Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 



Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
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180 185 190 

Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 

Ala Leu Ser Gin Glu Tyr Lys He He Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp 
245 250 255 

Ala He Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu 
260 265 270 

His He Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro 
275 280 285 

Phe Gly Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe 
290 295 300 

Ser Phe Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp 
305 310 315 320 

Glu Glu Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val 
325 330 335 

Ser His Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg 
340 345 350 

He Val Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser 
355 360 365 

Thr Asp Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala 
370 375 380 

Lys Leu Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu 
385 390 395 400 



Phe 



<210> 763 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (525) 
<223> FRXA02648 

<400> 763 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 
Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro 
15 10 15 

age gtg aag gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate 
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Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 
20 25 30 

aac agt gca gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate 144 
Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 192 
Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

gac ate att ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc 240 
Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 

gaa ggc gca tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa 2 88 
Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 33 6 
Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His 
100 105 110 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 384 
Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val 
115 120 125 

cag ttc gee aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 432 
Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp 
130 135 140 

tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 480 
Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu 
145 150 155 160 

gag tec eta gta gag ggc get cgc att gca tea aag gaa ctg ttc 52 5 

Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 
165 170 175 

taagctagac aacgagggtt get 548 



<210> 764 
<211> 175 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 764 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro 
15 10 15 

Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie 
20 25 30 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 



Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
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65 70 75 80 

Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His 
100 105 110 

Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val 
115 120 125 

Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp 
130 135 140 

Cys Gly Leu Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu 
145 150 155 160 

Glu Ser Leu Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 
165 170 175 



<210> 765 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 

<400> 765 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 6 0 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly' Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gca aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 259 
Phe Gin He Leu Gin Ser Ser Val Asp Asp Val He Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 3 07 
Asp Leu Gly He Asp He Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gca gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 3 55 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 



ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 



403 
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gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 451 
Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 
105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 
Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 
Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec cca gga tct gca get cga ttg acc aac aag ttc tac gac 691 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 739 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate acc gat gca ggt ctg acc gtt cag etc gac gca 7 84 

Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



<210> 766 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 766 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 



Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 110 
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Thr Ser Phe Ser 
115 

Glu Asp Pro Val 
130 

Pro Glu Phe Thr 
145 

Thr Asp Val Asp 



Asp Gly Phe Val 
180 

Asn Lys Phe Tyr 
195 

Ala Leu Ser Gin 

210 

Gin Leu Asp Ala 
225 



Asp Arg Arg Asp 
120 

Ser Gly lie Phe 
135 

Gly Pro lie Thr 
150 

Leu Leu Lys Lys 
165 

Ala Ala Leu Ser 



Asp Thr Asp Glu 
200 

Glu Tyr Lys lie 
215 



Arg Ala Leu Phe 



Thr Gly Arg Ala 
140 

Tyr lie Gly Gin 
155 

Gly Met Asn Ala 
170 

Pro Gly Ser Ala 
185 

Glu Val Val Ala 



lie Thr Asp Ala 
220 



Ser Glu Ala Tyr 
125 

Ser Val Gly Asn 



Glu Glu Thr Gin 
160 

Ala Gly Ala Thr 
175 

Ala Arg Leu Thr 
190 

Ala Cys Ala Asp 
205 

Gly Leu Thr Val 



<210> 767 
<211> 513 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> RXA01516 

<400> 767 

tctgcacata tgggagcatg gggtgtgcgc gtgcacgatg tcccagtatc aagggacgct 60 

gttgatgttg ccgcattgtg gcgaagtgga ggaactcacc atg get gat cgt att 115 

Met Ala Asp Arg lie 
1 5 

gaa ctt aaa ggc ctt gaa tgc ttc gga cac cac ggt gtg ttc gac ttt 163 
Glu Leu Lys Gly Leu Glu Cys Phe Gly His His Gly Val Phe Asp Phe 
10 15 20 

gaa aaa gag caa ggc cag ccc ttc att gtg gat gtc acc tgc tgg atg 211 
Glu Lys Glu Gin Gly Gin Pro Phe lie Val Asp Val Thr Cys Trp Met 
25 30 35 



gat ttc gat gec gca ggt gec age gat gac ctt tec gac acc gta gat 
Asp Phe Asp Ala Ala Gly Ala Ser Asp Asp Leu Ser Asp Thr Val Asp 
40 45 50 

tac ggc gcg ttg gca ttg ttg gtt get gaa ate gtg gaa ggc cca tec 
Tyr Gly Ala Leu Ala Leu Leu Val Ala Glu lie Val Glu Gly Pro Ser 
55 60 65 



259 



307 



agg gat ttg ate gag acg gtg gec acg gaa tct gcg gat get gtg atg 3 55 
Arg Asp Leu lie Glu Thr Val Ala Thr Glu Ser Ala Asp Ala Val Met 
70 75 80 85 
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gct aaa ttt gat gcg ctt cat gcg gtg gaa gta acc ate cat aag ccc 
Ala Lys Phe Asp Ala Leu His Ala Val Glu Val Thr lie His Lys Pro 
90 95 100 

aaa gca ccg ate cca cgt act ttt get gac gtc gcg gtg gtt gec cga 
Lys Ala Pro He Pro Arg Thr Phe Ala Asp Val Ala Val Val Ala Arg 
105 110 115 

cgt tec agg aaa tec atg get get gga agg age aac gec taatgcatgc 
Arg Ser Arg Lys Ser Met Ala Ala Gly Arg Ser Asn Ala 
120 125 130 

agttttgtcc ate 



403 



451 



500 



513 



<210> 768 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 768 
Met Ala Asp Arg 
1 

Gly Val Phe Asp 
20 

Val Thr Cys Trp 
35 

Ser Asp Thr Val 
50 

Val Glu Gly Pro 
65 

Ala Asp Ala Val 



Thr He His Lys 
100 

Ala Val Val Ala 
115 



He Glu Leu Lys 
5 

Phe Glu Lys Glu 



Met Asp Phe Asp 
40 

Asp Tyr Gly Ala 
55 

Ser Arg Asp Leu 
70 

Met Ala Lys Phe 
85 

Pro Lys Ala Pro 



Arg Arg Ser Arg 
120 



Gly Leu Glu Cys 
10 

Gin Gly Gin Pro 

25 

Ala Ala Gly Ala 



Leu Ala Leu Leu 
60 

He Glu Thr Val 
75 

Asp Ala Leu His 
90 

lie Pro Arg Thr 
105 

Lys Ser Met Ala 



Phe Gly His His 
15 

Phe He Val Asp 
30 

Ser Asp Asp Leu 
45 

Val Ala Glu He 



Ala Thr Glu Ser 
80 

Ala Val Glu Val 
95 

Phe Ala Asp Val 
110 

Ala Gly Arg Ser 
125 



Asn Ala 
130 



<210> 769 
<211> 975 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (952) 

<223> RXA01515 



<400> 769 
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taagcctggt gctgtgacca cgacgtctgc ggtgcgcggc ggttttaaga acaacgctgc 60 

ctcccgcgct gaggtgttct ccctgattcg ggggcactaa atg aac gta tec tct 115 

Met Asn Val Ser Ser 
1 5 

ttg acc ate ccg gga cgc tgt ttg gtc atg gga att gtc aat gtc act 163 
Leu Thr lie Pro Gly Arg Cys Leu Val Met Gly lie Val Asn Val Thr 
10 15 20 

gag gat tec ttt teg gac ggt ggc aag tac att gac gtt gat cag gcg 211 
Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr lie Asp Val Asp Gin Ala 
25 30 35 

ate gcg cat gee aag gaa ttg gtg get get ggc gec gac atg att gat 259 
lie Ala His Ala Lys Glu Leu Val Ala Ala Gly Ala Asp Met lie Asp 
40 45 50 

gtc ggc ggc gag tec acc egg cct ggg gca gtg cgc gtc gac gcg tec 3 07 
Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val Arg Val Asp Ala Ser 
55 60 65 

gtg gaa egg gac egg gtt gtg ccg gtc att aag gcg ctt cac gac gee 3 55 
Val Glu Arg Asp Arg Val Val Pro Val lie Lys Ala Leu His Asp Ala 
70 75 80 85 

ggc ate cac act tec gta gac acc atg egg gee tee gtg gcg cag get 403 
Gly lie His Thr Ser Val Asp Thr Met Arg Ala Ser Val Ala Gin Ala 
90 95 100 

gee gcg ggc get ggc gtc tec atg ate aac gac gtc tct ggc ggt ttg 451 
Ala Ala Gly Ala Gly Val Ser Met lie Asn Asp Val Ser Gly Gly Leu 
105 110 115 

get gat cct gag atg ttt tct gtc atg gcg gaa gcg caa att ccc gtg 499 
Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu Ala Gin lie Pro Val 
120 125 130 

tgt ttg atg cac tgg cgc acc etc caa ttc ggt gat gee gca ggt cag 547 
Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly Asp Ala Ala Gly Gin 
135 140 145 

gca gat cac ggt gga gac gtt gta gee gat gtg cac gca gtg ctt gat 59 5 
Ala Asp His Gly Gly Asp Val Val Ala Asp Val His Ala Val Leu Asp 
150 155 160 165 

gat ctt gtc gec cgc gec acc get get ggt gtg gee gaa aac cag ate 643 
Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val Ala Glu Asn Gin He 
170 175 180 

gtg ctt gat cca ggt ttg ggt ttt gec aaa tea cgt gaa gac aac tgg 6 91 
Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser Arg Glu Asp Asn Trp 
185 190 195 

cgt ttg ctg caa gca ctg ccc gag ttt att tct gga cct ttc ccc ate 739 
Arg Leu Leu Gin Ala Leu Pro Glu Phe He Ser Gly Pro Phe Pro He 
200 205 210 

ctg gtg gga gca tec egg aag cga ttc ctg get ggc gtg cgc aaa gac 7 87 
Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala Gly Val Arg Lys Asp 
215 220 225 
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cgt ggc eta gat gtc acc ccc att gat gec gac cca gca acc gca gcg 83 5 
Arg Gly Leu Asp Val Thr Pro lie Asp Ala Asp Pro Ala Thr Ala Ala 
230 235 240 245 

gtg acc gca gtg tct gca cat atg gga gca tgg ggt gtg cgc gtg cac 883 
Val Thr Ala Val Ser Ala His Met Gly Ala Trp Gly Val Arg Val His 
250 255 260 

gat gtc cca gta tea agg gac get gtt gat gtt gec gca ttg tgg cga 931 
Asp Val Pro Val Ser Arg Asp Ala Val Asp Val Ala Ala Leu Trp Arg 
265 270 275 

agt gga gga act cac cat ggc tgategtatt gaacttaaag gec 97 5 

Ser Gly Gly Thr His His Gly 
280 



<210> 770 
<211> 284 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 770 

Met Asn Val Ser Ser Leu Thr lie Pro Gly Arg Cys Leu Val Met Gly 
15 10 15 

lie Val Asn Val Thr Glu Asp Ser Phe Ser Asp Gly Gly Lys Tyr lie 
20 25 30 

Asp Val Asp Gin Ala lie Ala His Ala Lys Glu Leu Val Ala Ala Gly 
35 40 45 

Ala Asp Met lie Asp Val Gly Gly Glu Ser Thr Arg Pro Gly Ala Val 
50 55 60 

Arg Val Asp Ala Ser Val Glu Arg Asp Arg Val Val Pro Val lie Lys 
65 70 75 80 

Ala Leu His Asp Ala Gly lie His Thr Ser Val Asp Thr Met Arg Ala 
85 90 95 

Ser Val Ala Gin Ala Ala Ala Gly Ala Gly Val Ser Met lie Asn Asp 
100 105 110 

Val Ser Gly Gly Leu Ala Asp Pro Glu Met Phe Ser Val Met Ala Glu 
115 120 125 

Ala Gin He Pro Val Cys Leu Met His Trp Arg Thr Leu Gin Phe Gly 
130 135 140 

Asp Ala Ala Gly Gin Ala Asp His Gly Gly Asp Val Val Ala Asp Val 
145 150 155 160 

His Ala Val Leu Asp Asp Leu Val Ala Arg Ala Thr Ala Ala Gly Val 
165 170 175 

Ala Glu Asn Gin He Val Leu Asp Pro Gly Leu Gly Phe Ala Lys Ser 
180 185 190 



Arg Glu Asp Asn Trp Arg Leu Leu Gin Ala Leu Pro Glu Phe lie Ser 
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195 200 205 

Gly Pro Phe Pro He Leu Val Gly Ala Ser Arg Lys Arg Phe Leu Ala 
210 215 220 

Gly Val Arg Lys Asp Arg Gly Leu Asp Val Thr Pro He Asp Ala Asp 
225 230 235 240 

Pro Ala Thr Ala Ala Val Thr Ala Val Ser Ala His Met Gly Ala Trp 
245 250 255 

Gly Val Arg Val His Asp Val Pro Val Ser Arg Asp Ala Val Asp Val 
260 265 270 

Ala Ala Leu Trp Arg Ser Gly Gly Thr His His Gly 
275 280 



<210> 771 
<211> 859 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXA02024 

<400> 771 

cactgatgac ctggatcagg ccgtcaaatt catcgtcgat gcacacgctg gattggacgt 60 

agcgcgtctc cacaattaag cagtggctac attaggtgtt atg agt tct ttg ccg 115 

Met Ser Ser Leu Pro 

1 5 

gtc ate atg gec ate gtc aat age acc ccg gat tct ttc tat gac aag 163 

Val He Met Ala He Val Asn Arg Thr Pro Asp Ser Phe Tyr Asp Lys 
10 15 20 

ggt gcg aca ttt gag gac acc get gcg eta aac agg gca gcg gag gtc 211 
Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn Arg Ala Ala Glu Val 
25 30 35 

att gaa caa ggc gec ggc att gtc gat ate ggt ggg gtg aaa gee ggc 259 
He Glu Gin Gly Ala Gly He Val Asp He Gly Gly Val Lys Ala Gly 
40 45 50 

ccg ggg gat ttc gtg teg gcg gag gaa gag ate gac cgc gtg gtg cca 3 07 
Pro Gly Asp Phe Val Ser Ala Glu Glu Glu He Asp Arg Val Val Pro 
55 60 65 

ate ate get gcg gtg cga gaa cgt ttt cct gac att gat att tct gtt 3 55 
He He Ala Ala Val Arg Glu Arg Phe Pro Asp He Asp He Ser Val 
70 75 80 85 

gat acc tgg egg gcg teg gtg get gat gtc gca gtg gcg cat gga gca 403 
Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala Val Ala His Gly Ala 
90 95 100 



acg ctg ate aat gac act tgg gee ggc cat gat cat gag ttg gtg cag 
Thr Leu He Asn Asp Thr Trp Ala Gly His Asp His Glu Leu Val Gin 



451 
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105 



110 H5 



gta gca ggg cag cac aag gtg ggt tat gtc tgc teg cac acc ggc ggg 499 
Val Ala Gly Gin His Lys Val Gly Tyr Val Cys Ser His Thr Gly Gly 
120 125 130 



547 



gtg att cca aga acg cga cca tat egg gtg cat ttc gat gac ate gtg 
Val lie Pro Arg Thr Arg Pro Tyr Arg Val His Phe Asp Asp He Val 
135 140 145 

gec gat gta att acg gag acc acc aaa ttg gca gag caa get gtt cgt 595 
Ala Asp Val He Thr Glu Thr Thr Lys Leu Ala Glu Gin Ala Val Arg 



150 155 



160 165 



gee ggg gtg cca gag gaa egg gtg ttt att gat ccc acc cat gat ttc 

Ala Gly Val Pro Glu Glu Arg Val Phe He Asp Pro Thr His Asp Phe 
170 175 180 

ggg aaa aac acc ttc cac gga ctg gag ctt tta cga egg ate gat gag 

Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu Arg Arg He Asp Glu 
185 190 195 



643 



691 



gtg gtt gee acg ggc tgg ccg gtg ctg atg gee ttg agt aat aag gat 73 9 
Val Val Ala Thr Gly Trp Pro Val Leu Met Ala Leu Ser Asn Lys Asp 
200 205 210 

ttc att ggg gaa act ttg gaa agg ggc gtc gat aag cgt gtt get ggc 7 87 
Phe He Gly Glu Thr Leu Glu Arg Gly Val Asp Lys Arg Val Ala Gly 
215 220 225 

acg ctt get gee act gec tgg gcg gcg gcg cgc ggc gtt gcg get ttt 83 5 
Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg Gly Val Ala Ala Phe 
230 235 240 245 

cgc gtg cat gaa gtt gcg gaa acc 85 9 
Arg Val His Glu Val Ala Glu Thr 
250 



<210> 772 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 772 

Met Ser Ser Leu Pro Val He Met Ala He Val Asn Arg Thr Pro Asp 
15 10 15 

Ser Phe Tyr Asp Lys Gly Ala Thr Phe Glu Asp Thr Ala Ala Leu Asn 
20 25 30 

Arg Ala Ala Glu Val He Glu Gin Gly Ala Gly He Val Asp He Gly 
35 40 45 

Gly Val Lys Ala Gly Pro Gly Asp Phe Val Ser Ala Glu Glu Glu He 
50 55 60 

Asp Arg Val Val Pro He He Ala Ala Val Arg Glu Arg Phe Pro Asp 
65 70 75 80 

He Asp He Ser Val Asp Thr Trp Arg Ala Ser Val Ala Asp Val Ala 
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85 



90 95 



Val Ala His Gly Ala Thr Leu He Asn Asp Thr Trp Ala Gly His Asp 
100 105 HO 

His Glu Leu Val Gin Val Ala Gly Gin His Lys Val Gly Tyr Val Cys 
115 120 125 

Ser His Thr Gly Gly Val He Pro Arg Thr Arg Pro Tyr Arg Val His 
130 135 140 

Phe Asp Asp He Val Ala Asp Val He Thr Glu Thr Thr Lys Leu Ala 
145 150 155 160 

Glu Gin Ala Val Arg Ala Gly Val Pro Glu Glu Arg Val Phe He Asp 
165 170 175 

Pro Thr His Asp Phe Gly Lys Asn Thr Phe His Gly Leu Glu Leu Leu 
180 185 190 

Arg Arg He Asp Glu Val Val Ala Thr Gly Trp Pro Val Leu Met Ala 
195 200 205 

Leu Ser Asn Lys Asp Phe He Gly Glu Thr Leu Glu Arg Gly Val Asp 
210 215 220 

Lys Arg Val Ala Gly Thr Leu Ala Ala Thr Ala Trp Ala Ala Ala Arg 
225 230 235 240 

Gly Val Ala Ala Phe Arg Val His Glu Val Ala Glu Thr 
245 250 



<210> 773 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA01719 

<400> 773 

ccatatggtc ggtgcactgg ctggaagtgg cggtattgca ctggtgactt cgtcgattgc 60 

cgaggacggt ctggttgatg ttgtgctggg gagaatgtaa atg aat ate ate att 115 

Met Asn He He He 
1 5 

ctt get ggt ggc gag ggt aaa cgc atg ggt ggg gtg gat aag get get 163 
Leu Ala Gly Gly Glu Gly Lys Arg Met Gly Gly Val Asp Lys Ala Ala 
10 15 20 

gtg gcg gtg gat ggt cgc acg ctg ctg gat ate ctg ctt tea cag ctg 211 
Val Ala Val Asp Gly Arg Thr Leu Leu Asp He Leu Leu Ser Gin Leu 
25 30 35 



gat cca gaa gat gac gtc gtg gtg gtt tec ccc gcg ate ate gac gga 
Asp Pro Glu Asp Asp Val Val Val Val Ser Pro Ala He He Asp Gly 
40 45 50 



259 
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atc acg act gtc tgc gag gaa cct ccg ctt ggc ggg ccg gtc gcg gga 3 07 
lie Thr Thr Val Cys Glu Glu Pro Pro Leu Gly Gly Pro Val Ala Gly 
55 60 65 

ate gag gca ggg ctg aat tct ttt gag cac gec cat gaa ttc act gcg 3 55 
lie Glu Ala Gly Leu Asn Ser Phe Glu His Ala His Glu Phe Thr Ala 
70 75 80 85 

att ctt gec gtg gac gcg cct tat tct gca gcg atg ctg ccc eta ctt 403 
lie Leu Ala Val Asp Ala Pro Tyr Ser Ala Ala Met Leu Pro Leu Leu 
90 95 100 

cag gca cag att ggc aaa gec gat gtg gec gta acc ctt get gec gat 451 
Gin Ala Gin lie Gly Lys Ala Asp Val Ala Val Thr Leu Ala Ala Asp 
105 110 115 

ggc tgg gta caa ccg ttg tgc gcg ctg tgg aga agt ggc age eta gaa 499 
Gly Trp Val Gin Pro Leu Cys Ala Leu Trp Arg Ser Gly Ser Leu Glu 
120 125 130 

gcg gtg att cac age ctg ggc gag act aga aat cga ccg gca aaa gcg 547 
Ala Val lie His Ser Leu Gly Glu Thr Arg Asn Arg Pro Ala Lys Ala 
135 140 145 

tta ctg aag caa gcg gga cac att gtg gaa gtg ggt ggc gat ggc act 595 
Leu Leu Lys Gin Ala Gly His lie Val Glu Val Gly Gly Asp Gly Thr 
150 155 160 165 

gaa aaa gac tac gat acg gtg get gaa ctg gag gta ttg ggc aac gta 643 
Glu Lys Asp Tyr Asp Thr Val Ala Glu Leu Glu Val Leu Gly Asn Val 
170 175 180 

acg etc cct aaa gec cac tgatgagaaa cgtgagctct get 684 
Thr Leu Pro Lys Ala His 
185 



<210> 774 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 774 

Met Asn lie lie He Leu Ala Gly Gly Glu Gly Lys Arg Met Gly Gly 
15 10 15 

Val Asp Lys Ala Ala Val Ala Val Asp Gly Arg Thr Leu Leu Asp He 
20 25 30 

Leu Leu Ser Gin Leu Asp Pro Glu Asp Asp Val Val Val Val Ser Pro 
35 40 45 

Ala He He Asp Gly He Thr Thr Val Cys Glu Glu Pro Pro Leu Gly 
50 55 60 

Gly Pro Val Ala Gly He Glu Ala Gly Leu Asn Ser Phe Glu His Ala 
65 70 75 80 



His Glu Phe Thr Ala He Leu Ala Val Asp Ala Pro Tyr Ser Ala Ala 
85 90 95 
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Met Leu Pro Leu Leu Gin Ala Gin lie Gly Lys Ala Asp Val Ala Val 
100 105 110 

Thr Leu Ala Ala Asp Gly Trp Val Gin Pro Leu Cys Ala Leu Trp Arg 
115 120 125 

Ser Gly Ser Leu Glu Ala Val lie His Ser Leu Gly Glu Thr Arg Asn 
130 135 140 

Arg Pro Ala Lys Ala Leu Leu Lys Gin Ala Gly His lie Val Glu Val 
145 150 155 160 

Gly Gly Asp Gly Thr Glu Lys Asp Tyr Asp Thr Val Ala Glu Leu Glu 
165 170 175 

Val Leu Gly Asn Val Thr Leu Pro Lys Ala His 
180 185 



<210> 775 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1309) 
<223> RXA01720 

<400> 775 

acacccgttt gagaatctca acctcttaaa acagcgcgaa ctattgattt ggcaactacc 60 

ctatatattt gagtgtttat tgtcgaaaaa ggggtttcaa gtg gca cag caa cgc 115 

Val Ala Gin Gin Arg 
1 5 

age gtc gat gac tat ctt tec att ttg ata gac age gtc gca ccg ctt 163 
Ser Val Asp Asp Tyr Leu Ser lie Leu lie Asp Ser Val Ala Pro Leu 
10 15 20 

ccg cca gta aaa acc cct ate etc ggc gcg cat ccg tta agt cac ctt 211 
Pro Pro Val Lys Thr Pro He Leu Gly Ala His Pro Leu Ser His Leu 
25 30 35 

gca gag gat gtt gtc gcg aca att cct ate ccg aaa ttt act aat tct 2 59 
Ala Glu Asp Val Val Ala Thr He Pro He Pro Lys Phe Thr Asn Ser 
40 45 50 

get gtt gat ggt tac gec att ttg aaa gaa gac ate cat ggc age ggg 3 07 
Ala Val Asp Gly Tyr Ala He Leu Lys Glu Asp He His Gly Ser Gly 
55 60 65 

ccg tgg aca ttt ctt gtg ggc ggt gat act ccg gcg ggt tct gcg ccg 3 55 
Pro Trp Thr Phe Leu Val Gly Gly Asp Thr Pro Ala Gly Ser Ala Pro 
70 75 80 85 



gcg age att aat aat gga aaa gec ate cgt gtg atg aca ggt gga ccc 
Ala Ser He Asn Asn Gly Lys Ala He Arg Val Met Thr Gly Gly Pro 
90 95 100 



403 
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gtc cca tec acc aac aag gac atg ate gtg gtt cca gtg gag etc acc 451 
Val Pro Ser Thr Asn Lys Asp Met lie Val Val Pro Val Glu Leu Thr 
105 110 115 

aat get ccg gtg gat cac teg ett cct aca gaa ate acg ate aat gag 499 
Asn Ala Pro Val Asp His Ser Leu Pro Thr Glu lie Thr lie Asn Glu 
120 125 130 

eta cca ggt gag agg aat aat att cgc cat get ggt gag cat ctt aaa 547 
Leu Pro Gly Glu Arg Asn Asn lie Arg His Ala Gly Glu His Leu Lys 
135 140 145 

gaa ggc gaa att gcg gtt get gcg ggg acg gca ttt gat gcg ggt act 595 
Glu Gly Glu lie Ala Val Ala Ala Gly Thr Ala Phe Asp Ala Gly Thr 
150 155 160 165 

gtg teg acg gtg att tea gtt ggc cat gac act gta aaa gee cat cct 643 
Val Ser Thr Val lie Ser Val Gly His Asp Thr Val Lys Ala His Pro 
170 175 180 

tgc cct egg gtt gcg gtg ate act acc ggt gat gag eta aac cag gga 691 
Cys Pro Arg Val Ala Val lie Thr Thr Gly Asp Glu Leu Asn Gin Gly 
185 190 195 

aat ccc tgg ggt ate cct aat tec aat ggg ccg atg ctg gtt gcg gag 73 9 
Asn Pro Trp Gly lie Pro Asn Ser Asn Gly Pro Met Leu Val Ala Glu 
200 205 210 

eta aaa cgc gtg ggg att aag gat ccg cag cat ttc cat tec gat gat 787 
Leu Lys Arg Val Gly lie Lys Asp Pro Gin His Phe His Ser Asp Asp 
215 220 225 

tct gag act gca ttg agg gag acg etc gat aag cct gca gag gtt gcg 83 5 
Ser Glu Thr Ala Leu Arg Glu Thr Leu Asp Lys Pro Ala Glu Val Ala 
230 235 240 245 

gat gtg ate ate act gtg ggt ggg ate teg gcg ggc gcg ttc gat gtg 883 
Asp Val lie lie Thr Val Gly Gly lie Ser Ala Gly Ala Phe Asp Val 
250 255 260 

gtc aaa gee gtg gga act aag act ggt ggt ttt gaa ttc ttc ccc att 931 
Val Lys Ala Val Gly Thr Lys Thr Gly Gly Phe Glu Phe Phe Pro lie 
265 270 275 

gcg atg aag ccg ggt aaa ccg caa ggt cat ggg cag tgg ggc gac gca 979 
Ala Met Lys Pro Gly Lys Pro Gin Gly His Gly Gin Trp Gly Asp Ala 
280 285 290 

aaa gtg gtg tgt ctg ccg gga aac ccg gtg gcg gcg tgg gtt agt ttt 1027 
Lys Val Val Cys Leu Pro Gly Asn Pro Val Ala Ala Trp Val Ser Phe 
295 300 305 

agg etc ttt gtt gtt ccg gta att gag aga tta ggg ggt gga aag agg 1075 
Arg Leu Phe Val Val Pro Val lie Glu Arg Leu Gly Gly Gly Lys Arg 
310 315 320 325 

ctg gcg teg ata age gaa etc cct gtg gtg gcg ctg cgc teg aac egg 1123 
Leu Ala Ser lie Ser Glu Leu Pro Val Val Ala Leu Arg Ser Asn Arg 
330 335 340 

gcg ctg aag gcg egg gag ggc ccc gta ttg gcg ata ccg gtg gcg att 1171 
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Ala Leu Lys Ala Arg Glu 
345 

gat tgg gag aaa aga atg 
Asp Trp Glu Lys Arg Met 
360 

gtc ggt gca ctg get gga 
Val Gly Ala Leu Ala Gly 
375 

att gec gag gac ggt ctg 
lie Ala Glu Asp Gly Leu 
390 395 

taaatgaata tcatcattct t< 



Gly Pro Val Leu Ala lie 
350 

gca aat tct cag gca cat 
Ala Asti Ser Gin Ala His 
365 

agt ggc ggt att gca ctg 
Ser Gly Gly lie Ala Leu 
380 385 

gtt gat gtt gtg ctg ggg 
Val Asp Val Val Leu Gly 
400 



Pro Val Ala lie 
355 

cga tec cat atg 1219 

Arg Ser His Met 

370 

gtg act teg teg 1267 
Val Thr Ser Ser 



aga atg 13 09 

Arg Met 



1332 



<210> 776 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 776 

Val Ala Gin Gin Arg Ser Val Asp Asp Tyr Leu Ser lie Leu lie Asp 
15 10 15 

Ser Val Ala Pro Leu Pro Pro Val Lys Thr Pro He Leu Gly Ala His 
20 25 30 

Pro Leu Ser His Leu Ala Glu Asp Val Val Ala Thr He Pro He Pro 
35 40 45 

Lys Phe Thr Asn Ser Ala Val Asp Gly Tyr Ala lie Leu Lys Glu Asp 
50 55 60 

He His Gly Ser Gly Pro Trp Thr Phe Leu Val Gly Gly Asp Thr Pro 
65 70 75 80 

Ala Gly Ser Ala Pro Ala Ser He Asn Asn Gly Lys Ala He Arg Val 
85 90 95 

Met Thr Gly Gly Pro Val Pro Ser Thr Asn Lys Asp Met He Val Val 
100 105 110 

Pro Val Glu Leu Thr Asn Ala Pro Val Asp His Ser Leu Pro Thr Glu 
115 120 125 

He Thr He Asn Glu Leu Pro Gly Glu Arg Asn Asn He Arg His Ala 
130 135 140 

Gly Glu His Leu Lys Glu Gly Glu He Ala Val Ala Ala Gly Thr Ala 
145 150 155 160 

Phe Asp Ala Gly Thr Val Ser Thr Val He Ser Val Gly His Asp Thr 
165 170 175 

Val Lys Ala His Pro Cys Pro Arg Val Ala Val He Thr Thr Gly Asp 
180 185 190 



Glu Leu Asn Gin Gly Asn Pro Trp Gly He Pro Asn Ser Asn Gly Pro 
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195 200 205 

Met Leu Val Ala Glu Leu Lys Arg Val Gly lie Lys Asp Pro Gin His 
210 215 220 

Phe His Ser Asp Asp Ser Glu Thr Ala Leu Arg Glu Thr Leu Asp Lys 
225 230 235 240 

Pro Ala Glu Val Ala Asp Val lie lie Thr Val Gly Gly lie Ser Ala 
245 250 255 

Gly Ala Phe Asp Val Val Lys Ala Val Gly Thr Lys Thr Gly Gly Phe 
260 265 270 

Glu Phe Phe Pro lie Ala Met Lys Pro Gly Lys Pro Gin Gly His Gly 
275 280 285 

Gin Trp Gly Asp Ala Lys Val Val Cys Leu Pro Gly Asn Pro Val Ala 
290 295 300 

Ala Trp Val Ser Phe Arg Leu Phe Val Val Pro Val lie Glu Arg Leu 
305 310 315 320 

Gly Gly Gly Lys Arg Leu Ala Ser lie Ser Glu Leu Pro Val Val Ala 
325 330 335 

Leu Arg Ser Asn Arg Ala Leu Lys Ala Arg Glu Gly Pro Val Leu Ala 
340 345 350 

lie Pro Val Ala lie Asp Trp Glu Lys Arg Met Ala Asn Ser Gin Ala 
355 360 365 

His Arg Ser His Met Val Gly Ala Leu Ala Gly Ser Gly Gly lie Ala 
370 375 380 

Leu Val Thr Ser Ser lie Ala Glu Asp Gly Leu Val Asp Val Val Leu 
385 390 395 400 

Gly Arg Met 



<210> 777 
<211> 1237 
<212> DNA 

<213> Corynebacterium glutamicum. 

<220> 
<221> CDS 
<222> (2) . . (1207) 
<223> RXS03223 

<400> 777 

tcca gag cca gtg cgt att get att gca gag gca ctg ggt ttg atg tgc 49 
Pro Glu Pro Val Arg lie Ala lie Ala Glu Ala Leu Gly Leu Met Cys 
15 10 15 



gcg gaa gag gtt caa get agt cgt get ttg ccg ggt ttc gcg caa gca 97 
Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 
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gcg att gat ggt tat gcg gtt cga gca gtc gat gtc ggc ggc gag aag 145 
Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

teg ttt age cag caa ctg ccg gtt get cct ccg gaa aaa tec ctg ccc 193 
Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

gtg gtg ggt gaa gta get gcg ggt tct cag cag ccg ttg cgc ctg cag 241 
Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

cct aaa caa gca gtc atg gtc cac ace ggt gcg cca ctg ccg atg ctt 289 
Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

gcg gat gcg gtg ctg ccc atg gcg tgg tea gat cgt ggc cgc aaa cga 337 
Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
100 105 110 

gta acc gcg cag cga cct gtg cgc tct ggc gag ttt gtg cgc aaa gaa 3 85 
Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

ggc gat gac ate caa ccg gga gac ate gca gtc age gec ggc gcg gtc 433 
Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

tta ggc cct gec caa att ggt ttg etc gca get gtt ggt cgc tec aaa 481 
Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

gtg ttg gtg tac cca cgc cca cgc atg teg gtt ate tec gta ggc get 529 
Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 
165 170 175 

gaa ctt gtt gat att gat cgc cag cca ggc etc ggc cag gtt tat gat 577 
Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

gtc aat tec tat tct ctg get gec gec ggt agg gaa gcg ggc gca gat 625 
Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

gtg tac cgc tac ggc att get gec ggt gaa cct cgt cgc ate aaa gag 673 
Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

ate att gaa tec cag atg ctg cgc teg gaa ate ate gtc ate acc gga 721 
lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 
225 230 235 240 

get gtt ggc ggt get ggt tea get ggc gtg cgc cag gtt etc aac gag 769 
Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
245 250 255 

eta ggc gat ate gac acc gaa cgc gtc gca atg cac ccc ggt tct gtc 817 
Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

caa gga ttc ggt ctg etc ggc gag aac aag att cca tgc ttc ctt ctg 865 
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Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 
275 280 285 

cct tec aat ccg gtg gcg teg tta gtt att ttt gaa acc ttc gtc cgc 913 
Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 
290 295 300 

ccg gtc gtg cgc atg age ctg ggc aag age aat gcg gcg cgc egg gtt 961 
Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

gtt cga get cga gcg etc aac cac gtt gtg tct gtg gcg ggt cga aaa 1009 
Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 

ggt ttc ate agg tec agg etc atg cgc gat gca gaa acc cag gac tac 1057 
Gly Phe lie Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 
340 345 350 

etc gtg gag get ttg ggt ggt gca acg ggc gca cca teg cac eta ttg 1105 
Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 
355 360 365 

gca gga ttg tec gaa gca aac ggt atg ate cgc att cca gaa gat gtc 1153 
Ala Gly Leu Ser Glu Ala Asn Gly Met lie Arg lie Pro Glu Asp Val 
370 375 380 

aca gaa ate cga ccg gga gat gtc gtg gac gtg ate ttc ctt gee caa 1201 
Thr Glu lie Arg Pro Gly Asp Val Val Asp Val lie Phe Leu Ala Gin 
385 390 395 400 

ggt cga tagttcgatg egtaatgeae cgtcaggtcc 123 7 

Gly Arg 



<210> 778 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 778 

Pro Glu Pro Val Arg lie Ala He Ala Glu Ala Leu Gly Leu Met Cys 
15 10 15 

Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

Ala He Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
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100 105 110 

Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

Gly Asp Asp He Gin Pro Gly Asp He Ala Val Ser Ala Gly Ala Val 
130 135 140 

Leu Gly Pro Ala Gin He Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val He Ser Val Gly Ala 
165 170 175 

Glu Leu Val Asp He Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

Val Tyr Arg Tyr Gly He Ala Ala Gly Glu Pro Arg Arg He Lys Glu 
210 215 220 

He He Glu Ser Gin Met Leu Arg Ser Glu He He Val He Thr Gly 
225 230 235 240 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
245 250 255 

Leu Gly Asp He Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys He Pro Cys Phe Leu Leu 
275 280 285 

Pro Ser Asn Pro Val Ala Ser Leu Val He Phe Glu Thr Phe Val Arg 
290 295 300 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 

Gly Phe He Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 
340 345 350 

Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 
355 360 365 

Ala Gly Leu Ser Glu Ala Asn Gly Met He Arg He Pro Glu Asp Val 
370 375 380 

Thr Glu He Arg Pro Gly Asp Val Val Asp Val He Phe Leu Ala Gin 
385 390 395 400 

Gly Arg 



<210> 779 
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<211> 1229 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (1206) 

<223> FRXA01970 



tta ggc cct gcc caa att ggt ttg etc gca get gtt ggt cgc tec aaa 
Leu Gly Pro Ala Gin He Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

gtg ttg gtg tac cca cgc cca cgc atg teg gtt ate tec gta ggc get 
Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val He Ser Val Gly Ala 
165 170 175 

gaa ctt gtt gat att gat cgc cag cca ggc etc ggc cag gtt tat gat 
Glu Leu Val Asp He Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

gtc aat tec tat tct ctg get gcc gcc ggt agg gaa gcg ggc gca gat 
Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 



48 



96 



<400> 779 

cca gag cca gtg cgt att get att gca gag gca ctg ggt ttg atg tgc 
Pro Glu Pro Val Arg He Ala He Ala Glu Ala Leu Gly Leu Met Cys 
15 10 15 

gcg gaa gag gtt caa get agt cgt get ttg ccg ggt ttc gcg caa gca 
Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

gcg att gat ggt tat gcg gtt cga gca gtc gat gtc ggc ggc gag aag 
Ala He Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

teg ttt age cag caa ctg ccg gtt get cct ccg gaa aaa tec ctg ccc 
Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

gtg gtg ggt gaa gta get gcg ggt tct cag cag ccg ttg cgc ctg cag 
Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

cct aaa caa gca gtc atg gtc cac ace ggt gcg cca ctg ccg atg ctt 
Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

gcg gat gcg gtg ctg ccc atg gcg tgg tea gat cgt ggc cgc aaa cga 
Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
100 105 HO 

gta acc gcg cag cga cct gtg cgc tct ggc gag ttt gtg cgc aaa gaa 
Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

ggc gat gac ate caa ccg gga gac ate gca gtc age gcc ggc gcg gtc 432 
Gly Asp Asp He Gin Pro Gly Asp He Ala Val Ser Ala Gly Ala Val 
130 135 140 



144 



192 



240 



288 



336 



384 



480 



528 



576 



624 
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gtg tac cgc tac ggc att get gec ggt gaa cct cgt cgc ate aaa gag 672 
Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

ate att gaa tec cag atg ctg cgc teg gaa ate ate gtc ate ace gga 72 0 
lie lie Glu Ser Gin Met Leu Arg Ser Glu lie lie Val lie Thr Gly 
225 230 235 240 

get gtt ggc ggt get ggt tea get ggc gtg cgc cag gtt etc aac gag 7 68 
Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
245 250 255 

eta ggc gat ate gac ace gaa cgc gtc gca atg cac ccc ggt tct gtc 816 
Leu Gly Asp lie Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

caa gga ttc ggt ctg etc ggc gag aac aag att cca tgc ttc ctt ctg 8 64 
Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys lie Pro Cys Phe Leu Leu 
275 280 285 

cct tec aat ccg gtg gcg teg tta gtt att ttt gaa ace ttc gtc cgc 912 
Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 
290 295 300 

ccg gtc gtg cgc atg age ctg ggc aag age aat gcg gcg cgc egg gtt 9 60 
Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

gtt cga get cga gcg etc aac cac gtt gtg tct gtg gcg ggt cga aaa 10 08 
Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 

ggt ttc ate agg tec agg etc atg cgc gat gca gaa ace cag gac tac 1056 
Gly Phe He Arg Ser Arg Leu Met Arg Asp Ala Glu Thr Gin Asp Tyr 
340 345 350 

etc gtg gag get ttg ggt ggt gca acg ggc gca cca teg cac eta ttg 1104 
Leu Val Glu Ala Leu Gly Gly Ala Thr Gly Ala Pro Ser His Leu Leu 
355 360 365 

gca gga ttg tec gaa gca aac ggt atg ate cgc att cca gaa gat gtc 1152 
Ala Gly Leu Ser Glu Ala Asn Gly Met He Arg He Pro Glu Asp Val 
370 375 380 

aca gaa ate cga ccg gga gat gtc gtg gac gtg ate ttc ctt gee caa 12 00 
Thr Glu He Arg Pro Gly Asp Val Val Asp Val He Phe Leu Ala Gin 
385 390 395 400 

ggt cga tagttcgatg egtaatgeae cgt 1229 
Gly Arg 



<210> 780 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 780 

Pro Glu Pro Val Arg He Ala He Ala Glu Ala Leu Gly Leu Met Cys 
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15 10 15 

Ala Glu Glu Val Gin Ala Ser Arg Ala Leu Pro Gly Phe Ala Gin Ala 
20 25 30 

Ala lie Asp Gly Tyr Ala Val Arg Ala Val Asp Val Gly Gly Glu Lys 
35 40 45 

Ser Phe Ser Gin Gin Leu Pro Val Ala Pro Pro Glu Lys Ser Leu Pro 
50 55 60 

Val Val Gly Glu Val Ala Ala Gly Ser Gin Gin Pro Leu Arg Leu Gin 
65 70 75 80 

Pro Lys Gin Ala Val Met Val His Thr Gly Ala Pro Leu Pro Met Leu 
85 90 95 

Ala Asp Ala Val Leu Pro Met Ala Trp Ser Asp Arg Gly Arg Lys Arg 
100 105 110 

Val Thr Ala Gin Arg Pro Val Arg Ser Gly Glu Phe Val Arg Lys Glu 
115 120 125 

Gly Asp Asp lie Gin Pro Gly Asp lie Ala Val Ser Ala Gly Ala Val 
130 135 140 

Leu Gly Pro Ala Gin lie Gly Leu Leu Ala Ala Val Gly Arg Ser Lys 
145 150 155 160 

Val Leu Val Tyr Pro Arg Pro Arg Met Ser Val lie Ser Val Gly Ala 
165 170 175 

Glu Leu Val Asp lie Asp Arg Gin Pro Gly Leu Gly Gin Val Tyr Asp 
180 185 190 

Val Asn Ser Tyr Ser Leu Ala Ala Ala Gly Arg Glu Ala Gly Ala Asp 
195 200 205 

Val Tyr Arg Tyr Gly lie Ala Ala Gly Glu Pro Arg Arg lie Lys Glu 
210 215 220 

lie He Glu Ser Gin Met Leu Arg Ser Glu He lie Val lie Thr Gly 
225 230 235 240 

Ala Val Gly Gly Ala Gly Ser Ala Gly Val Arg Gin Val Leu Asn Glu 
245 250 255 

Leu Gly Asp He Asp Thr Glu Arg Val Ala Met His Pro Gly Ser Val 
260 265 270 

Gin Gly Phe Gly Leu Leu Gly Glu Asn Lys He Pro Cys Phe Leu Leu 
275 280 285 

Pro Ser Asn Pro Val Ala Ser Leu Val lie Phe Glu Thr Phe Val Arg 
290 295 300 

Pro Val Val Arg Met Ser Leu Gly Lys Ser Asn Ala Ala Arg Arg Val 
305 310 315 320 

Val Arg Ala Arg Ala Leu Asn His Val Val Ser Val Ala Gly Arg Lys 
325 330 335 
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Gly Phe lie Arg Ser Arg 
340 

Leu Val Glu Ala Leu Gly 
355 

Ala Gly Leu Ser Glu Ala 
370 

Thr Glu lie Arg Pro Gly 
385 390 



Leu Met Arg Asp Ala 
345 

Gly Ala Thr Gly Ala 
360 

Asn Gly Met lie Arg 
375 

Asp Val Val Asp Val 
395 



Glu Thr Gin Asp Tyr 
350 

Pro Ser His Leu Leu 
365 

lie Pro Glu Asp Val 
380 

lie Phe Leu Ala Gin 
400 



Gly Arg 



<210> 781 
<211> 708 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (685) 

<223> RXA02629 



<400> 781 

tacctcgcag agccgggagg tagaggttac tctgacgagt gagtaggttt aaaagagtta 60 

atctgcatct aatcaagtag ccaagtatga gtgaggaaca atg age aag gat cca 115 

Met Ser Lys Asp Pro 
1 5 



ttg gga agt ctt acc gat gtt gta gac aca cga gtt ccg ctt ccg gat 163 

Leu Gly Ser Leu Thr Asp Val Val Asp Thr Arg Val Pro Leu Pro Asp 

10 15 20 

gtt gaa ccg gat ccg gag ttc ctg aag get acg gaa aaa gaa ttc cac 211 

Val Glu Pro Asp Pro Glu Phe Leu Lys Ala Thr Glu Lys Glu Phe His 
25 30 35 



atg gca tec cag aag cgc get ctt gtt gtc ctg gtg ggc gat cat gtc 259 
Met Ala Ser Gin Lys Arg Ala Leu Val Val Leu Val Gly Asp His Val 
40 45 50 



get gag gca gat ggg act ggc cgt ttg gtt acg gag ctg etc tta gag 3 07 
Ala Glu Ala Asp Gly Thr Gly Arg Leu Val Thr Glu Leu Leu Leu Glu 
55 60 65 



tct ggc ttc aac gtg gac get gtg gtc age gtg aag tct aag aag tct 3 55 
Ser Gly Phe Asn Val Asp Ala Val Val Ser Val Lys Ser Lys Lys Ser 
70 75 80 85 



cag att agg caa get att gaa acc gca gtt gtt ggc ggc get gac ctt 403 
Gin lie Arg Gin Ala lie Glu Thr Ala Val Val Gly Gly Ala Asp Leu 
90 95 100 



gtg ctg acc ate ggc gga gtg ggc gtt ggt cct egg gat aaa act cct 
Val Leu Thr lie Gly Gly Val Gly Val Gly Pro Arg Asp Lys Thr Pro 
105 110 115 



451 
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gag gca acc age get gtg ttg gac cag gac gtc cca gga ate gcg cag 499 
Glu Ala Thr Ser Ala Val Leu Asp Gin Asp Val Pro Gly lie Ala Gin 
120 125 130 

gcg ctt cgt tec tec ggt ttg gec tgt ggc gcg gtg gat gca agt gtt 547 
Ala Leu Arg Ser Ser Gly Leu Ala Cys Gly Ala Val Asp Ala Ser Val 
135 140 145 

tec cga ggc gta gcg ggc gta tec ggc tea acc gtg gtg gtc aac etc 595 
Ser Arg Gly Val Ala Gly Val Ser Gly Ser Thr Val Val Val Asn Leu 
150 155 160 165 

get gag tct cgt teg gca att cgt gat ggc atg gca act ctg aca ccg 643 
Ala Glu Ser Arg Ser Ala lie Arg Asp Gly Met Ala Thr Leu Thr Pro 
170 175 180 

ttg gtt gat ttt gtt gta gat cag ctt cgc act tec gtg gtt 685 
Leu Val Asp Phe Val Val Asp Gin Leu Arg Thr Ser Val Val 
185 190 195 

tgagttggtc gggtgtgagt aga 7 08 



<210> 782 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 782 

Met Ser Lys Asp Pro Leu Gly Ser Leu Thr Asp Val Val Asp Thr Arg 
15 10 15 

Val Pro Leu Pro Asp Val Glu Pro Asp Pro Glu Phe Leu Lys Ala Thr 
20 25 30 

Glu Lys Glu Phe His Met Ala Ser Gin Lys Arg Ala Leu Val Val Leu 
35 40 45 

Val Gly Asp His Val Ala Glu Ala Asp Gly Thr Gly Arg Leu Val Thr 
50 55 60 

Glu Leu Leu Leu Glu Ser Gly Phe Asn Val Asp Ala Val Val Ser Val 
65 70 75 80 

Lys Ser Lys Lys Ser Gin lie Arg Gin Ala lie Glu Thr Ala Val Val 
85 90 95 

Gly Gly Ala Asp Leu Val Leu Thr lie Gly Gly Val Gly Val Gly Pro 
100 105 110 

Arg Asp Lys Thr Pro Glu Ala Thr Ser Ala Val Leu Asp Gin Asp Val 
115 120 125 

Pro Gly lie Ala Gin Ala Leu Arg Ser Ser Gly Leu Ala Cys Gly Ala 
130 135 140 

Val Asp Ala Ser Val Ser Arg Gly Val Ala Gly Val Ser Gly Ser Thr 
145 150 155 160 



Val Val Val Asn Leu Ala Glu Ser Arg Ser Ala lie Arg Asp Gly Met 
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165 170 175 

Ala Thr Leu Thr Pro Leu Val Asp Phe Val Val Asp Gin Leu Arg Thr 
180 185 190 

Ser Val Val 
195 



<210> 783 
<211> 402 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (379) 

<223> RXA02318 

<400> 783 

gatatacgcc acggtaccgc gtacaaaatc ccgaatatga tcatggccaa aggaggtcag 6 0 



cagtaagcgc atgtgcgcca ttttaaggca agatggggcc atg aat teg ctt ttc 

Met Asn Ser Leu Phe 
1 5 



115 



gac gtc tec cca cac tgg tec tec gee aac gec aag etc ace gca cat 
Asp Val Ser Pro His Trp Ser Ser Ala Asn Ala Lys Leu Thr Ala His 
10 15 20 



163 



ttt aac ace gga aaa ttc tec act ggc atg aaa ttt gtc aac etc att 
Phe Asn Thr Gly Lys Phe Ser Thr Gly Met Lys Phe Val Asn Leu lie 
25 30 35 



211 



gec gac tec gca gaa gaa gee aac cac cac ccc gat ate ctt etc acc 
Ala Asp Ser Ala Glu Glu Ala Asn His His Pro Asp lie Leu Leu Thr 
40 45 50 



259 



tat ggt ttt gtg gaa ate acc etc acc age cac gat gtg ggt gag ata 
Tyr Gly Phe Val Glu lie Thr Leu Thr Ser His Asp Val Gly Glu lie 
55 60 65 



307 



acc gac cgt gat gtc gee eta gca aaa gtc ate gac gec cac gee aag 
Thr Asp Arg Asp Val Ala Leu Ala Lys Val lie Asp Ala His Ala Lys 
70 75 80 85 



355 



acc ttg gee att teg gca gag get taaggttaaa gattatgagc aac 
Thr Leu Ala lie Ser Ala Glu Ala 
90 



402 



<210> 784 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 784 

Met Asn Ser Leu Phe Asp Val Ser Pro His Trp Ser Ser Ala Asn Ala 
15 10 15 



Lys Leu Thr Ala His Phe Asn Thr Gly Lys Phe Ser Thr Gly Met Lys 
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20 25 30 

Phe Val Asn Leu lie Ala Asp Ser Ala Glu Glu Ala Asn His His Pro 
35 40 45 

Asp lie Leu Leu Thr Tyr Gly Phe Val Glu He Thr Leu Thr Ser His 
50 55 60 

Asp Val Gly Glu He Thr Asp Arg Asp Val Ala Leu Ala Lys Val He 
65 70 75 80 

Asp Ala His Ala Lys Thr Leu Ala He Ser Ala Glu Ala 
85 90 



<210> 785 
<211> 600 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<2 21> CDS 

<222> (101) . . (577) 

<223> RXA01517 

<400> 785 

tccataagcc caaagcaccg atcccacgta cttttgctga cgtcgcggtg gttgcccgac 60 

gttccaggaa atccatggct gctggaagga gcaacgccta atg cat gca gtt ttg 115 

Met His Ala Val Leu 
1 5 

tec ate ggt tec aac atg gat gat cgc tac gcg ctg etc aac aca gtg 163 
Ser He Gly Ser Asn Met Asp Asp Arg Tyr Ala Leu Leu Asn Thr Val 
10 15 20 

ate gag gaa ttc aaa gat gag ate gtg gcg cag tct gcg ate tac tea 211 
He Glu Glu Phe Lys Asp Glu He Val Ala Gin Ser Ala He Tyr Ser 
25 30 35 

acc cca ccg tgg ggc att gag gat cag gat gaa ttc etc aac gca gtg 259 
Thr Pro Pro Trp Gly lie Glu Asp Gin Asp Glu Phe Leu Asn Ala Val 
40 45 50 

etc gtt gtt gag gtt gaa gaa acc ccc ate gag ttg ctg cgc cgt ggc 3 07 
Leu Val Val Glu Val Glu Glu Thr Pro He Glu Leu Leu Arg Arg Gly 
55 60 65 

caa aaa etc gaa gaa gec gee gag egg gtc cgc gtc cgc aaa tgg ggg 3 55 
Gin Lys Leu Glu Glu Ala Ala Glu Arg Val Arg Val Arg Lys Trp Gly 
70 75 80 85 

cca cgc acc etc gat gtg gat ate gtg cag ate att aaa gat ggg gaa 403 
Pro Arg Thr Leu Asp Val Asp He Val Gin He He Lys Asp Gly Glu 
90 95 100 

gag ate ctt tct gag gat ccc gaa ctg acc ttg cca cac cct tgg get 451 
Glu He Leu Ser Glu Asp Pro Glu Leu Thr Leu Pro His Pro Trp Ala 
105 110 115 



tgg cag cgt gec ttc gtg ttg ate cct tgg ttg gaa gca gaa cct gat 



499 
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Trp Gin Arg Ala Phe Val Leu He Pro Trp Leu Glu Ala Glu Pro Asp 
120 125 130 

gcc gtc ctg cac ggc acg acc att gca gaa cat gtg gat aat ctt gat 547 
Ala Val Leu His Gly Thr Thr He Ala Glu His Val Asp Asn Leu Asp 
135 140 145 

ccc aca gac att gaa ggt gtc acc aag att taaggagtcg tggctttcat 597 
Pro Thr Asp He Glu Gly Val Thr Lys He 
150 155 



gca 



500 



<210> 786 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 786 

Met His Ala Val Leu Ser He Gly 
1 5 

Leu Leu Asn Thr Val lie Glu Glu 
20 

Ser Ala He Tyr Ser Thr Pro Pro 
35 40 

Phe Leu Asn Ala Val Leu Val Val 
50 55 

Leu Leu Arg Arg Gly Gin Lys Leu 
65 70 

Val Arg Lys Trp Gly Pro Arg Thr 
85 



Ser Asn Met Asp Asp Arg Tyr Ala 
10 15 

Phe Lys Asp Glu He Val Ala Gin 
25 30 

Trp Gly He Glu Asp Gin Asp Glu 
45 

Glu Val Glu Glu Thr Pro He Glu 
60 

Glu Glu Ala Ala Glu Arg Val Arg 
75 80 

Leu Asp Val Asp He Val Gin He 
90 95 



He Lys Asp Gly Glu Glu He Leu Ser Glu Asp Pro Glu Leu Thr Leu 
100 105 HO 

Pro His Pro Trp Ala Trp Gin Arg Ala Phe Val Leu He Pro Trp Leu 
115 120 125 

Glu Ala Glu Pro Asp Ala Val Leu His Gly Thr Thr He Ala Glu His 
130 135 140 

Val Asp Asn Leu Asp Pro Thr Asp He Glu Gly Val Thr Lys He 
145 150 155 



<210> 787 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN01304 
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<400> 787 

atgcaggtaa acgaatttgt gcttatatca acattcgtga ttcggcaaaa ttaattaaac 60 

tgaaaaaggg gattaattac ccccacttga ggagaaattg atg ccc gca cag aac 115 

Met Pro Ala Gin Asn 
1 5 

aaa aac etc cca gga tec gtc ate gtt gtg tct gat egg att aaa teg 163 
Lys Asn Leu Pro Gly Ser Val lie Val Val Ser Asp Arg lie Lys Ser 
10 15 20 

gga gaa aga att gat aaa gca gga ccc gta gca gta gac ctt ctt cag 211 
Gly Glu Arg lie Asp Lys Ala Gly Pro Val Ala Val Asp Leu Leu Gin 
25 30 35 

gaa tea ggc gtg gag att tec aca ttc ace gtc gtg gag gag ggc ttt 25 9 
Glu Ser Gly Val Glu lie Ser Thr Phe Thr Val Val Glu Glu Gly Phe 
40 45 50 

gaa cct gtc cat caa gaa ttg gtt aag gcg ttg gcg cgc egg gat cgc 3 07 
Glu Pro Val His Gin Glu Leu Val Lys Ala Leu Ala Arg Arg Asp Arg 
55 60 65 

gtc ate ate ace ate ggc gga acg ggc gtg ggg cct aga aat egg acg 355 
Val lie lie Thr lie Gly Gly Thr Gly Val Gly Pro Arg Asn Arg Thr 
70 75 80 85 

ccg gag gec aca gaa ccg cac ate gat acg eta ctg ccg ggt ctg atg 403 
Pro Glu Ala Thr Glu Pro His lie Asp Thr Leu Leu Pro Gly Leu Met 
90 95 100 

acg cag att ttg ttc tct gga ctg tec aat ace gcg cag gcg ggg tta 451 
Thr Gin lie Leu Phe Ser Gly Leu Ser Asn Thr Ala Gin Ala Gly Leu 
105 110 115 

tct egg ggg ctg gtg ggc ttg agt get cgc gat tec acg gee gcg etc 499 
Ser Arg Gly Leu Val Gly Leu Ser Ala Arg Asp Ser Thr Ala Ala Leu 
120 125 130 

ate gtc aac gcg ccg agt tct tec ggg ggc gtg cgc gac gcg etc ggg 547 
lie Val Asn Ala Pro Ser Ser Ser Gly Gly Val Arg Asp Ala Leu Gly 
135 140 145 

gtg gtc tgc ccg ctt ttc ggt tec att ttt gag cgt ctt taaaagattt 596 

Val Val Cys Pro Leu Phe Gly Ser lie Phe Glu Arg Leu 

150 155 160 

ttgettateg acg 609 



<210> 788 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 788 

Met Pro Ala Gin Asn Lys Asn Leu Pro Gly Ser Val lie Val Val Ser 
15 10 15 

Asp Arg lie Lys Ser Gly Glu Arg lie Asp Lys Ala Gly Pro Val Ala 
20 25 30 
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Val Asp Leu Leu Gin Glu Ser Gly Val Glu lie Ser Thr Phe Thr Val 
35 40 45 

Val Glu Glu Gly Phe Glu Pro Val His Gin Glu Leu Val Lys Ala Leu 
50 55 60 

Ala Arg Arg Asp Arg Val lie lie Thr lie Gly Gly Thr Gly Val Gly 
65 70 75 80 

Pro Arg Asn Arg Thr Pro Glu Ala Thr Glu Pro His lie Asp Thr Leu 
85 90 95 

Leu Pro Gly Leu Met Thr Gin lie Leu Phe Ser Gly Leu Ser Asn Thr 
100 105 110 

Ala Gin Ala Gly Leu Ser Arg Gly Leu Val Gly Leu Ser Ala Arg Asp 
115 120 125 

Ser Thr Ala Ala Leu lie Val Asn Ala Pro Ser Ser Ser Gly Gly Val 
130 135 140 

Arg Asp Ala Leu Gly Val Val Cys Pro Leu Phe Gly Ser lie Phe Glu 
145 150 155 160 

Arg Leu 



<210> 789 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXS02556 

<400> 789 

tgccatcata ttaaggccaa attgcttgga tcctgggatt tatttaatta gattaaatcc 60 

gtagaaatta gcccatgaag catggaaagg cgaaaacccc ttg ate gtt tec acc 115 

Leu lie Val Ser Thr 
1 5 

cag ccc att act gat cgc age gca etc teg gca gaa cac gca gag gtg 163 
Gin Pro lie Thr Asp Arg Ser Ala Leu Ser Ala Glu His Ala Glu Val 
10 15 20 

ate aaa gca acg ctt cct etc gtg ggc ggc aag att aat gag ate acg 211 
lie Lys Ala Thr Leu Pro Leu Val Gly Gly Lys He Asn Glu He Thr 
25 30 35 

ccg gtt ttc tac aac aag atg ttt gcg get cac cca gaa ttg ate get 2 59 
Pro Val Phe Tyr Asn Lys Met Phe Ala Ala His Pro Glu Leu He Ala 
40 45 50 



aac acc ttc aac cgt ggc aat cag aag caa ggc gat cag cag aag gcg 
Asn Thr Phe Asn Arg Gly Asn Gin Lys Gin Gly Asp Gin Gin Lys Ala 
55 60 65 



307 
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ctg gcg get teg att gca acg ttt gec acc atg etc gtt act cct gat 3 55 

Leu Ala Ala Ser lie Ala Thr Phe Ala Thr Met Leu Val Thr Pro Asp 

70 75 80 85 

get cct gac cca gtt cag ctg ctg tec cgc att ggc cac aag cac gtg 403 

Ala Pro Asp Pro Val Gin Leu Leu Ser Arg lie Gly His Lys His Val 

90 95 100 

tec etc ggc att act get gat cag tac gac att gtt cac gag cac ctg 451 

Ser Leu Gly lie Thr Ala Asp Gin Tyr Asp lie Val His Glu His Leu 

105 110 115 

ttc gec gca ate gtt gag gtt ttg gga gcg gaa act gtc acc gca cct 499 

Phe Ala Ala lie Val Glu Val Leu Gly Ala Glu Thr Val Thr Ala Pro 

120 125 130 

gtc get gaa gee tgg gat get gtc tac tgg ate atg gca aat gtg ctg 547 

Val Ala Glu Ala Trp Asp Ala Val Tyr Trp lie Met Ala Asn Val Leu 

135 140 145 

ate ggt ttt gag aac aac ctt tat get tec aac gat ctg gag cct ggc 59 5 

lie Gly Phe Glu Asn Asn Leu Tyr Ala Ser Asn Asp Leu Glu Pro Gly 

150 155 160 165 

gac gtc ttc cgc gaa gtc acc gtg acc gcg aag aag cag etc age gca 643 

Asp Val Phe Arg Glu Val Thr Val Thr Ala Lys Lys Gin Leu Ser Ala 

170 175 180 

acc gtc tgg gaa tac acc ctg gca ggt gag ctg gtt gec cca gag cca 691 

Thr Val Trp Glu Tyr Thr Leu Ala Gly Glu Leu Val Ala Pro Glu Pro 

185 190 195 

ggt cag tac acc tec ate gga gta gtg ctt gac gac ggc gee cgc cag 73 9 

Gly Gin Tyr Thr Ser lie Gly Val Val Leu Asp Asp Gly Ala Arg Gin 

200 205 210 

ctg cgc cag tac age ttg etc ggc ggc tec gac acc gag tac cgc att 787 

Leu Arg Gin Tyr Ser Leu Leu Gly Gly Ser Asp Thr Glu Tyr Arg lie 

215 220 225 

gcg gtt gag gat aac ggc gag gtt tct gga ttc ctg cgt gat cgc gta 83 5 

Ala Val Glu Asp Asn Gly Glu Val Ser Gly Phe Leu Arg Asp Arg Val 

230 235 240 245 

tec gtt ggt gac aag att gaa gec acc ate gcg gec ggc gac ctg gtt 8 83 

Ser Val Gly Asp Lys lie Glu Ala Thr He Ala Ala Gly Asp Leu Val 

250 255 260 

ctt aac aag gac acc aat cca gtt gtg ctg att tec cag ggc ate ggc 931 

Leu Asn Lys Asp Thr Asn Pro Val Val Leu He Ser Gin Gly He Gly 

265 270 275 

tec acc cca atg gtg ggc atg etc gca ggt atg aac cct gaa cgt gac 97 9 

Ser Thr Pro Met Val Gly Met Leu Ala Gly Met Asn Pro Glu Arg Asp 

280 285 290 

gtt gtg gtt ttg cat get gac cag gee gag tec acc tac gcg cag gtg 1027 
Val Val Val Leu His Ala Asp Gin Ala Glu Ser Thr Tyr Ala Gin Val 

295 300 305 
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gag gaa gtg cag ggg etc gtc gaa aag etc cct aag get gcg ttt gaa 1075 
Glu Glu Val Gin Gly Leu Val Glu Lys Leu Pro Lys Ala Ala Phe Glu 
310 315 320 325 

ate ttc tac cgc gac aac gac cag tgg etc gag gtc get ggc cgc att 1123 
lie Phe Tyr Arg Asp Asn Asp Gin Trp Leu Glu Val Ala Gly Arg lie 
330 335 340 

cca tea ggt gcg tec gtg tac ctg tgc ggt ggc gtg gaa ttc ttg aag 1171 
Pro Ser Gly Ala Ser Val Tyr Leu Cys Gly Gly Val Glu Phe Leu Lys 
345 350 355 

aac gtg cgt gag cag ate gag gcg etc gat gag cag cct cgc gac gta 1219 
Asn Val Arg Glu Gin lie Glu Ala Leu Asp Glu Gin Pro Arg Asp Val 
360 365 370 

aac ttc gag etc ttc gca cca aac gac tgg ctg att tec taagcccaca 12 68 
Asn Phe Glu Leu Phe Ala Pro Asn Asp Trp Leu lie Ser 
375 380 385 

ccccagaact tec 1281 



<210> 790 
<211> 386 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 790 

Leu lie Val Ser Thr Gin Pro He Thr Asp Arg Ser Ala Leu Ser Ala 
15 10 15 

Glu His Ala Glu Val He Lys Ala Thr Leu Pro Leu Val Gly Gly Lys 
20 25 30 

He Asn Glu He Thr Pro Val Phe Tyr Asn Lys Met Phe Ala Ala His 
35 40 45 

Pro Glu Leu He Ala Asn Thr Phe Asn Arg Gly Asn Gin Lys Gin Gly 
50 55 60 

Asp Gin Gin Lys Ala Leu Ala Ala Ser He Ala Thr Phe Ala Thr Met 
65 70 75 80 

Leu Val Thr Pro Asp Ala Pro Asp Pro Val Gin Leu Leu Ser Arg He 
85 90 95 

Gly His Lys His Val Ser Leu Gly He Thr Ala Asp Gin Tyr Asp He 
100 105 110 

Val His Glu His Leu Phe Ala Ala He Val Glu Val Leu Gly Ala Glu 
115 120 125 

Thr Val Thr Ala Pro Val Ala Glu Ala Trp Asp Ala Val Tyr Trp He 
130 135 140 

Met Ala Asn Val Leu He Gly Phe Glu Asn Asn Leu Tyr Ala Ser Asn 
145 150 155 160 



Asp Leu Glu Pro Gly Asp Val Phe Arg Glu Val Thr Val Thr Ala Lys 
165 170 175 
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Lys Gin Leu Ser Ala Thr Val Trp Glu Tyr Thr Leu Ala Gly Glu Leu 
180 185 190 

Val Ala Pro Glu Pro Gly Gin Tyr Thr Ser He Gly Val Val Leu Asp 
195 200 205 

Asp Gly Ala Arg Gin Leu Arg Gin Tyr Ser Leu Leu Gly Gly Ser Asp 
210 215 220 

Thr Glu Tyr Arg He Ala Val Glu Asp Asn Gly Glu Val Ser Gly Phe 
225 230 235 240 

Leu Arg Asp Arg Val Ser Val Gly Asp Lys He Glu Ala Thr He Ala 
245 250 255 

Ala Gly Asp Leu Val Leu Asn Lys Asp Thr Asn Pro Val Val Leu He 
260 265 270 

Ser Gin Gly He Gly Ser Thr Pro Met Val Gly Met Leu Ala Gly Met 
275 280 285 

Asn Pro Glu Arg Asp Val Val Val Leu His Ala Asp Gin Ala Glu Ser 
290 295 300 

Thr Tyr Ala Gin Val Glu Glu Val Gin Gly Leu Val Glu Lys Leu Pro 
305 310 315 320 

Lys Ala Ala Phe Glu lie Phe Tyr Arg Asp Asn Asp Gin Trp Leu Glu 
325 330 335 

Val Ala Gly Arg He Pro Ser Gly Ala Ser Val Tyr Leu Cys Gly Gly 
340 345 350 

Val Glu Phe Leu Lys Asn Val Arg Glu Gin He Glu Ala Leu Asp Glu 
355 360 365 

Gin Pro Arg Asp Val Asn Phe Glu Leu Phe Ala Pro Asn Asp Trp Leu 
370 375 380 



He Ser 
385 



<210> 791 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXS02560 

<400> 791 

ttggggcaag ccagctaacg catttcttgt ggaaaccgca gacattgagg ccgcccacgc 6 0 



ggaacttcta agagcagtgg aatgaaataa tccggtgctg atg cag ggc aac teg 115 

Met Gin Gly Asn Ser 
1 5 
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ctt aat ctg gca gac aac age gag aga aag aag ccc atg ccg tea cca 163 
Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys Pro Met Pro Ser Pro 
10 15 20 

gga gaa ctt tta gec gec cgc tac gga caa cct gca acc tgg acg cca 211 
Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro Ala Thr Trp Thr Pro 
25 30 35 

ccg cag tgg aat gag acg ctt gat gtc att cac cag cat cga tea gtt 259 
Pro Gin Trp Asn Glu Thr Leu Asp Val lie His Gin His Arg Ser Val 
40 45 50 

cgc agg tgg ttg gat aaa ccg gtt gat gat gac acc ate cgc acc att 3 07 
Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp Thr lie Arg Thr lie 
55 60 65 

att tec gee gca caa teg get gga acc tct tec aat aag cag gtc att 3 55 
lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser Asn Lys Gin Val He 
70 75 80 85 

tct gtc ate gtg gtt aaa gat cct gag ctg agg aaa ggc etc gcg ggg 403 
Ser Val He Val Val Lys Asp Pro Glu Leu Arg Lys Gly Leu Ala Gly 
90 95 100 

ate act cgc cag atg ttt ccg cac ctt gag cag gtt ccc gcg gtg ctg 451 
He Thr Arg Gin Met Phe Pro His Leu Glu Gin Val Pro Ala Val Leu 
105 110 115 

att tgg ttg att gat tat tec cga ate agt gcg gtg gca gee aga gaa 499 
He Trp Leu He Asp Tyr Ser Arg He Ser Ala Val Ala Ala Arg Glu 
120 125 130 

gat etc cca aca ggg get ctt gat tat etc gat gag gec gcg tgg ggg 547 
Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp Glu Ala Ala Trp Gly 
135 140 145 

ttc etc gac gee gga ate gca get caa aac get gca att get gcg gag 595 
Phe Leu Asp Ala Gly He Ala Ala Gin Asn Ala Ala He Ala Ala Glu 
150 155 160 165 

tea ctt gga ttg gga acg etc tat ttg ggt teg gtg cgc aac gat gcg 643 
Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser Val Arg Asn Asp Ala 
170 175 180 

gaa gee gtg cac aaa ttg ctt ggc ctt cca cct gag ate gtg cct gtc 691 
Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro Glu He Val Pro Val 
185 190 195 

gtg ggc ttg gaa atg ggg cat gcg gat ccg cct gaa cct gee gga att 73 9 
Val Gly Leu Glu Met Gly His Ala Asp Pro Pro Glu Pro Ala Gly He 
200 205 210 

aaa cct ccc ctg cca caa gaa gee att gtt cac tgg gat acc tac acc 7 87 
Lys Pro Pro Leu Pro Gin Glu Ala He Val His Trp Asp Thr Tyr Thr 
215 220 225 

gag aaa aac etc gaa ctt ate gat tec tac gac cgc gee etc gac act 83 5 
Glu Lys Asn Leu Glu Leu He Asp Ser Tyr Asp Arg Ala Leu Asp Thr 
230 235 240 245 

tac tat tct cgc tac ggc cag cac cag etc tgg teg aag cag acg gcg 8 83 
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Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp Ser Lys Gin Thr Ala 

250 255 260 

cat agg gcg gcg teg aaa age ttt tea aaa ace aac agg cag ttc ctt 931 

His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr Asn Arg Gin Phe Leu 

265 270 275 

a-gcf g"Sre gtg ttt gag cgc gec ggg ttt ggg ctg aga taaaagcatg 97 7 

Arg Gly Val Phe Glu Arg Ala Gly Phe Gly Leu Arg 
280 285 

attatggacg cct 99 0 



<210> 792 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 792 

Met Gin Gly Asn Ser Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys 
15 10 15 

Pro Met Pro Ser Pro Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro 
20 25 30 

Ala Thr Trp Thr Pro Pro Gin Trp Asn Glu Thr Leu Asp Val lie His 
35 40 45 

Gin His Arg Ser Val Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp 
50 55 60 

Thr lie Arg Thr lie lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser 
65 70 75 80 

Asn Lys Gin Val lie Ser Val lie Val Val Lys Asp Pro Glu Leu Arg 
85 90 95 

Lys Gly Leu Ala Gly He Thr Arg Gin Met Phe Pro His Leu Glu Gin 
100 105 110 

Val Pro Ala Val Leu He Trp Leu He Asp Tyr Ser Arg He Ser Ala 
115 120 125 

Val Ala Ala Arg Glu Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp 
130 135 140 

Glu Ala Ala Trp Gly Phe Leu Asp Ala Gly He Ala Ala Gin Asn Ala 
145 150 155 160 

Ala He Ala Ala Glu Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser 
165 170 175 

Val Arg Asn Asp Ala Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro 
180 185 190 

Glu He Val Pro Val Val Gly Leu Glu Met Gly His Ala Asp Pro Pro 
195 200 205 

Glu Pro Ala Gly He Lys Pro Pro Leu Pro Gin Glu Ala He Val His 
210 215 220 
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Trp Asp Thr Tyr 
225 

Arg Ala Leu Asp 



Ser Lys Gin Thr 
260 

Asn Arg Gin Phe 
275 



Thr Glu Lys Asn 
230 

Thr Tyr Tyr Ser 
245 

Ala His Arg Ala 



Leu Arg Gly Val 
280 



Leu Glu Leu lie 
235 

Arg Tyr Gly Gin 
250 

Ala Ser Lys Ser 
265 

Phe Glu Arg Ala 



Asp Ser Tyr Asp 
240 

His Gin Leu Trp 
255 

Phe Ser Lys Thr 
270 

Gly Phe Gly Leu 
285 



Arg 



<210> 793 
<211> 1425 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1402) 
<223> RXA00382 



<400> 793 

aaaacactat tgaccacccc aatcgctgtt gagagtttgt aaagttcgac tgtcaacgag 60 



ctggattggc ttcacagatt gaattaatac aatgacgcac atg aca teg tec aat 

Met Thr Ser Ser Asn 
1 5 



115 



acg get cga tec gca gag tgg ttt gaa aag get cag aag etc acc cct 
Thr Ala Arg Ser Ala Glu Trp Phe Glu Lys Ala Gin Lys Leu Thr Pro 
10 15 20 

ggt ggt gtg aat tct cct gtt cgc get ttc ggt tea gtt ggc gga caa 
Gly Gly Val Asn Ser Pro Val Arg Ala Phe Gly Ser Val Gly Gly Gin 
25 30 35 

gec cgt ttc ate gaa aaa get cac ggt tea acg ctg ate gat gtg gac 
Ala Arg Phe He Glu Lys Ala His Gly Ser Thr Leu He Asp Val Asp 
40 45 50 

gga aat gaa tac gtt gac ctg gtc tgt tct tgg ggc ccc atg ctg atg 
Gly Asn Glu Tyr Val Asp Leu Val Cys Ser Trp Gly Pro Met Leu Met 
55 60 65 

ggt cac get cac cca gca gtg gtc gag get gtg cag aag gee gtc gtg 
Gly His Ala His Pro Ala Val Val Glu Ala Val Gin Lys Ala Val Val 
70 75 80 85 

gat ggt ctt tct ttc ggc get ccc acc ate ggt gag gtt gag ttg gee 
Asp Gly Leu Ser Phe Gly Ala Pro Thr He Gly Glu Val Glu Leu Ala 
90 95 100 

caa gat ate gtc aag cgc act tct gtg gag gaa gtc cgc ctg gtc aac 
Gin Asp He Val Lys Arg Thr Ser Val Glu Glu Val Arg Leu Val Asn 
105 HO H5 



163 



211 



259 



307 



355 



403 



451 
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tcc ggc act gag gcc acc atg teg gcg gtt cgt ctg gcg cgc ggt tac 499 
Ser Gly Thr Glu Ala Thr Met Ser Ala Val Arg Leu Ala Arg Gly Tyr 
120 125 130 

act cag cgt tec aag att ttg aag ttt gag ggc tgc tac cac ggc cac 547 
Thr Gin Arg Ser Lys lie Leu Lys Phe Glu Gly Cys Tyr His Gly His 
135 140 145 

gtc gat gcg ctg etc gca tct get ggt tct ggt gtc gca act ttc get 595 
Val Asp Ala Leu Leu Ala Ser Ala Gly Ser Gly Val Ala Thr Phe Ala 
150 155 160 165 

ctg cct gat tec cca ggc ate acc ggc get cag act tct gac act att 643 
Leu Pro Asp Ser Pro Gly lie Thr Gly Ala Gin Thr Ser Asp Thr lie 
170 175 180 

gtt gtt cct tac aac gac att gaa gcc gtg cgc aac get ttt gcg gag 691 
Val Val Pro Tyr Asn Asp lie Glu Ala Val Arg Asn Ala Phe Ala Glu 
185 190 195 

tac cca ggc gag ate gcc tgc ate ate gca gag gca gcc ggt ggc aac 73 9 
Tyr Pro Gly Glu lie Ala Cys He He Ala Glu Ala Ala Gly Gly Asn 
200 205 210 

atg ggc acc gtc get cca aag gac aac ttt aac gac aag ctt etc gcg 7 87 
Met Gly Thr Val Ala Pro Lys Asp Asn Phe Asn Asp Lys Leu Leu Ala 
215 220 225 

ate get cac get gac ggc gcg ctg ctg ate etc gat gaa gtc atg acc 835 
He Ala His Ala Asp Gly Ala Leu Leu He Leu Asp Glu Val Met Thr 
230 235 240 245 

ggc ttc cgc acc tct tac cgt ggc tgg ttc ggc gta gac aag gtt gcc 883 
Gly Phe Arg Thr Ser Tyr Arg Gly Trp Phe Gly Val Asp Lys Val Ala 
250 255 260 

get gac ctg gtc acc ttc ggc aag gtc gtc tec ggc ggc eta cct gcc 931 
Ala Asp Leu Val Thr Phe Gly Lys Val Val Ser Gly Gly Leu Pro Ala 
265 270 275 

gca gcg ttt ggc ggc aag get gaa ate atg aac atg ctg gcc cca cag 97 9 
Ala Ala Phe Gly Gly Lys Ala Glu He Met Asn Met Leu Ala Pro Gin 
280 285 290 

ggc ccc gtc tac caa gca ggc aca ctg tec ggc aac ccg gtt gcg gtc 1027 
Gly Pro Val Tyr Gin Ala Gly Thr Leu Ser Gly Asn Pro Val Ala Val 
295 300 305 

gca get ggt egg gca teg ctt aag ctt gcc gac gaa tec etc tac aca 1075 
Ala Ala Gly Arg Ala Ser Leu Lys Leu Ala Asp Glu Ser Leu Tyr Thr 
310 315 320 325 

acc ate aac gcc aac gca gat cgt etc cac ggt ttg ate tct gat gcc 1123 
Thr He Asn Ala Asn Ala Asp Arg Leu His Gly Leu He Ser Asp Ala 
330 335 340 

tta acc cac gaa ggc gta gcc cac cac att cag cgt gcc tea aac atg 1171 
Leu Thr His Glu Gly Val Ala His His He Gin Arg Ala Ser Asn Met 
345 350 355 
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ctg tct ate cgt ttt gca gaa ggt gag ggc cac aac ttc tct gat atg 1219 
Leu Ser lie Arg Phe Ala Glu Gly Glu Gly His Asn Phe Ser Asp Met 
360 365 370 

aag gca gec gac ate ttc cgc ttc gca ccg ttc ttc cac act ttg ctg 1267 
Lys Ala Ala Asp lie Phe Arg Phe Ala Pro Phe Phe His Thr Leu Leu 
375 380 385 

gac aac ggc gtc tac gca cca cca age gtt ttc gaa acc tgg ttt gtg 1315 
Asp Asn Gly Val Tyr Ala Pro Pro Ser Val Phe Glu Thr Trp Phe Val 
390 395 400 405 

tct tec get etc acg gac gat gat ttc tec aag ate gag cag gca etc 13 63 
Ser Ser Ala Leu Thr Asp Asp Asp Phe Ser Lys lie Glu Gin Ala Leu 
410 415 420 

aag CCC gec gca cgt gca gca gca gaa gcg aag gca tea tgaegcaaac 1412 
Lys Pro Ala Ala Arg Ala Ala Ala Glu Ala Lys Ala Ser 
425 430 

cattgtccat eta 1425 



<210> 794 
<211> 434 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 794 

Met Thr Ser Ser Asn Thr Ala Arg Ser Ala Glu Trp Phe Glu Lys Ala 
15 10 15 

Gin Lys Leu Thr Pro Gly Gly Val Asn Ser Pro Val Arg Ala Phe Gly 
20 25 30 

Ser Val Gly Gly Gin Ala Arg Phe lie Glu Lys Ala His Gly Ser Thr 
35 40 45 

Leu lie Asp Val Asp Gly Asn Glu Tyr Val Asp Leu Val Cys Ser Trp 
50 55 60 

Gly Pro Met Leu Met Gly His Ala His Pro Ala Val Val Glu Ala Val 
65 70 75 80 

Gin Lys Ala Val Val Asp Gly Leu Ser Phe Gly Ala Pro Thr lie Gly 
85 90 95 

Glu Val Glu Leu Ala Gin Asp lie Val Lys Arg Thr Ser Val Glu Glu 
100 105 110 

Val Arg Leu Val Asn Ser Gly Thr Glu Ala Thr Met Ser Ala Val Arg 
115 120 125 

Leu Ala Arg Gly Tyr Thr Gin Arg Ser Lys lie Leu Lys Phe Glu Gly 
130 135 140 

Cys Tyr His Gly His Val Asp Ala Leu Leu Ala Ser Ala Gly Ser Gly 
145 150 155 160 



Val Ala Thr Phe Ala Leu Pro Asp Ser Pro Gly lie Thr Gly Ala Gin 
165 170 175 
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Thr Ser Asp Thr lie Val Val Pro Tyr Asn Asp lie Glu Ala Val Arg 
180 185 190 

Asn Ala Phe Ala Glu Tyr Pro Gly Glu lie Ala Cys lie lie Ala Glu 
195 200 205 

Ala Ala Gly Gly Asn Met Gly Thr Val Ala Pro Lys Asp Asn Phe Asn 
210 215 220 

Asp Lys Leu Leu Ala lie Ala His Ala Asp Gly Ala Leu Leu lie Leu 
225 230 235 240 

Asp Glu Val Met Thr Gly Phe Arg Thr Ser Tyr Arg Gly Trp Phe Gly 
245 250 255 

Val Asp Lys Val Ala Ala Asp Leu Val Thr Phe Gly Lys Val Val Ser 
260 265 270 

Gly Gly Leu Pro Ala Ala Ala Phe Gly Gly Lys Ala Glu lie Met Asn 
275 280 285 

Met Leu Ala Pro Gin Gly Pro Val Tyr Gin Ala Gly Thr Leu Ser Gly 
290 295 300 

Asn Pro Val Ala Val Ala Ala Gly Arg Ala Ser Leu Lys Leu Ala Asp 
305 310 315 320 

Glu Ser Leu Tyr Thr Thr lie Asn Ala Asn Ala Asp Arg Leu His Gly 
325 330 335 

Leu lie Ser Asp Ala Leu Thr His Glu Gly Val Ala His His lie Gin 
340 345 350 

Arg Ala Ser Asn Met Leu Ser lie Arg Phe Ala Glu Gly Glu Gly His 
355 360 365 

Asn Phe Ser Asp Met Lys Ala Ala Asp lie Phe Arg Phe Ala Pro Phe 
370 375 380 

Phe His Thr Leu Leu Asp Asn Gly Val Tyr Ala Pro Pro Ser Val Phe 
385 390 395 400 

Glu Thr Trp Phe Val Ser Ser Ala Leu Thr Asp Asp Asp Phe Ser Lys 
405 410 415 

lie Glu Gin Ala Leu Lys Pro Ala Ala Arg Ala Ala Ala Glu Ala Lys 
420 425 430 

Ala Ser 



<210> 795 
<211> 1233 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1210) 
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<223> RXA00156 
<400> 795 

accgagagcg tggtacgcct catttagttt cctcctatga atcttgatgt ggttcatgcg 60 



tttttatgca atatcaacca aaagttggta cgatcctcat atg aat gaa cgc aca 

Met Asn Glu Arg Thr 
1 5 



115 



teg gat gca ttt gac gec etc ctt gtg etc tec ttc ggt ggt ccc gaa 
Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser Phe Gly Gly Pro Glu 
10 15 20 



163 



ggg cac gag gag gtt cgt ccg ttt ttg gag aat gtc act cac gga agg 
Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn Val Thr His Gly Arg 
25 30 35 



211 



ggg att ccg ccg gaa cgt eta gat gaa gtg gcg gtt cat tac cac cac 
Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala Val His Tyr His His 
40 45 50 



259 



ttc ggt ggt ate age ccc ate aat gcg ctg aac agg gaa att ate gec 
Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn Arg Glu lie He Ala 
55 60 65 



307 



aat gtg gaa aaa gaa ttg gcg tct cgc gat cac aag ctg cct gtt tat 
Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His Lys Leu Pro Val Tyr 
70 75 80 85 



355 



ttt ggt aac cgc aac tgg aag ccg ttt gat aat gag gec get gaa caa 
Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn Glu Ala Ala Glu Gin 
90 95 100 



403 



atg get gat gac ggc gtg aaa aac gcg ctg gtg ttg gca act tec get 
Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val Leu Ala Thr Ser Ala 
105 110 115 



451 



tgg ggt ggc tac tec ggt tgt egg cag tac cag gaa gat att cag ggc 
Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin Glu Asp He Gin Gly 
120 125 130 



499 



atg ate aag cac ctg gag tct cag ggg cag teg ate acg ttc ace aag 
Met He Lys His Leu Glu Ser Gin Gly Gin Ser He Thr Phe Thr Lys 
135 140 145 



547 



ctg cgt cag ttc tac gat cac cct cgt ttt gtc tec ace atg get caa 
Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val Ser Thr Met Ala Gin 
150 155 160 165 



595 



ttg gtt cag gat tec tac gcg aag ctt ccc gat gag ctg cga gat gag 
Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp Glu Leu Arg Asp Glu 
170 175 180 



643 



gcg cgt ctg gtc ttc ace gcg cac tec att cca ctg act gcg gac aat 
Ala Arg Leu Val Phe Thr Ala His Ser He Pro Leu Thr Ala Asp Asn 
185 190 195 



691 



get gcg gga acc cct gag gat ggc tec ttg tat tec aca cag gtc aag 
Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr Ser Thr Gin Val Lys 
200 205 210 



739 
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gaa gcg tea gca ctg att get gag get gtt ggt gtg tea gat ttt gat 787 
Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly Val Ser Asp Phe Asp 
215 220 225 

gtg gtg tgg cag tec cgc teg ggt age ccg cac act ccg tgg ctg gag 83 5 
Val Val Trp Gin Ser Arg Ser Gly Ser Pro His Thr Pro Trp Leu Glu 
230 235 240 245 

cct gac ate gtg gat cac gca gtg gag etc aac gag aag ggt caa aaa 883 
Pro Asp lie Val Asp His Ala Val Glu Leu Asn Glu Lys Gly Gin Lys 
250 255 260 

gcg etc gtt gtc tgc cct gta ggc ttt att tct gat cat atg gaa gtc 931 
Ala Leu Val Val Cys Pro Val Gly Phe lie Ser Asp His Met Glu Val 
265 270 275 

att tgg gat ctt gat tec gag ctg atg gaa gaa gee gag aag cgc aac 979 
lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu Ala Glu Lys Arg Asn 
280 285 290 

atg gtg gtc gag cgt gtc get ace gtt ggc ccc ace gat gaa ttc gca 1027 
Met Val Val Glu Arg Val Ala Thr Val Gly Pro Thr Asp Glu Phe Ala 
295 300 305 

gec ctt gtg gtt gat etc ate gag gag gca gag etc aag cgc gtt ate 1075 
Ala Leu Val Val Asp Leu lie Glu Glu Ala Glu Leu Lys Arg Val lie 
310 315 320 325 

gag cgc ctt gga aag ctg cca gca cgc gga agt tec gtc aac ggc gca 1123 
Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser Ser Val Asn Gly Ala 
330 335 340 

ccg tgt ggc gac ggc tgc tgt ggt ace gee aag cat aaa acc gcg egg 1171 
Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys His Lys Thr Ala Arg 
345 350 355 

gtg aac ccc aac get cgc tea gcg gcg cca get gec aac taggagtgat 122 0 
Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala Ala Asn 
360 365 370 

agtccctcgc aaa 1233 



<210> 796 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 796 

Met Asn Glu Arg Thr Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser 
15 10 15 

Phe Gly Gly Pro Glu Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn 
20 25 30 

Val Thr His Gly Arg Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala 
35 40 45 



Val His Tyr His His Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn 
50 55 60 
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Arg Glu He lie Ala Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His 
65 70 75 80 

Lys Leu Pro Val Tyr Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn 
85 90 95 

Glu Ala Ala Glu Gin Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val 
100 105 110 

Leu Ala Thr Ser Ala Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin 
115 120 125 

Glu Asp He Gin Gly Met He Lys His Leu Glu Ser Gin Gly Gin Ser 
130 135 140 

He Thr Phe Thr Lys Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val 
145 150 155 160 

Ser Thr Met Ala Gin Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp 
165 170 175 

Glu Leu Arg Asp Glu Ala Arg Leu Val Phe Thr Ala His Ser He Pro 
180 185 190 

Leu Thr Ala Asp Asn Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr 
195 200 205 

Ser Thr Gin Val Lys Glu Ala Ser Ala Leu He Ala Glu Ala Val Gly 
210 215 220 

Val Ser Asp Phe Asp Val Val Trp Gin Ser Arg Ser Gly Ser Pro His 
225 230 235 240 

Thr Pro Trp Leu Glu Pro Asp He Val Asp His Ala Val Glu Leu Asn 
245 250 255 

Glu Lys Gly Gin Lys Ala Leu Val Val Cys Pro Val Gly Phe He Ser 
260 265 270 

Asp His Met Glu Val He Trp Asp Leu Asp Ser Glu Leu Met Glu Glu 
275 280 285 

Ala Glu Lys Arg Asn Met Val Val Glu Arg Val Ala Thr Val Gly Pro 
290 295 300 

Thr Asp Glu Phe Ala Ala Leu Val Val Asp Leu He Glu Glu Ala Glu 
305 310 315 320 

Leu Lys Arg Val He Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser 
325 330 335 

Ser Val Asn Gly Ala Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys 
340 345 350 

His Lys Thr Ala Arg Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala 
355 360 365 



Ala Asn 
370 
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<210> 797 
<211> 810 
<212> DNA 

<213> Corynebacterium 



glut ami cum 



<220> 

<221> CDS 

<222> (101) . . (787) 

<223> RXA00624 



<400> 797 

tccatgacgt tttgaatgga aaatctccat ttgtggagtt agaagaagac cactagtttt 60 

caacaggacg acaacggccg gacatgcgac aatacaatgc atg tec ggc cgt ctt 115 

Met Ser Gly Arg Leu 
1 5 



ctt gtt tea gtt tct agt att ttc gac cag acc cga teg gcg get gac 163 
Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr Arg Ser Ala Ala Asp 
10 15 20 



agg etc att tea gac ctg cga gee gac ggc ate gag gtc tea tta ctt 211 
Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie Glu Val Ser Leu Leu 
25 30 35 



gtc gca ccc cgc ate gat ggg gac tgg cgt etc gec aaa gac aaa ggg 2 59 
Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu Ala Lys Asp Lys Gly 
40 45 50 



acc etc gcg tgg atg gaa caa caa cgc gaa cgc ggc cac gaa etc ate 3 07 
Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg Gly His Glu Leu lie 
55 60 65 



etc aac ggt ttc gac caa gca gtt cag gga cgt cgc tea gaa ttc gee 3 55 
Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg Arg Ser Glu Phe Ala 
70 75 80 85 



aac ctt gaa egg cac gaa gca cgt ctt cgc ctt acc ggt gee att agg 403 
Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu Thr Gly Ala lie Arg 
90 95 100 



caa atg cag aaa att ggc ttc gaa ttc caa ate ttt gee cca cct cgt 451 
Gin Met Gin Lys lie Gly Phe Glu Phe Gin lie Phe Ala Pro Pro Arg 
105 110 115 



tgg aga atg tea gaa ggc acc ttc gcg gta etc cca gaa ttt gat ttc 499 
Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu Pro Glu Phe Asp Phe 
120 125 130 



aac gtc gec gec teg acc agg gga tta cat aac etc gac acc ggc gaa 547 
Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn Leu Asp Thr Gly Glu 
135 140 145 



ttc ttg gcg tgt aga aac etc tec gtg ggt gaa ggt ttt ggt get gca 59 5 
Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu Gly Phe Gly Ala Ala 
150 155 160 165 



aaa tgg tgg cgc aag aat gtc ate aag get gtc act cgt gga gcg gaa 
Lys Trp Trp Arg Lys Asn Val lie Lys Ala Val Thr Arg Gly Ala Glu 
170 175 180 



643 
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aaa gga aat aca gtg cgc ttg tec gca teg gcg cga aat etc ace aac 691 
Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala Arg Asn Leu Thr Asn 
185 190 195 

cct aaa gtc gca get gac ttc egg gaa get gca tta get gee ttg gat 73 9 
Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala Leu Ala Ala Leu Asp 
200 205 210 

ttg ggt get cag gtg caa ace tat tct cag gcg gec gca caa ctg gec 787 
Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala Ala Ala Gin Leu Ala 
215 220 225 

tagttgggga ggttcggggc ace 810 



<210> 798 
<211> 229 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 798 

Met Ser Gly Arg Leu Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr 
15 10 15 

Arg Ser Ala Ala Asp Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie 
20 25 30 

Glu Val Ser Leu Leu Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu 
35 40 45 

Ala Lys Asp Lys Gly Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg 
50 55 60 

Gly His Glu Leu lie Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg 
65 70 75 80 

Arg Ser Glu Phe Ala Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu 
85 90 95 

Thr Gly Ala lie Arg Gin Met Gin Lys lie Gly Phe Glu Phe Gin lie 
100 105 110 

Phe Ala Pro Pro Arg Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu 
115 120 125 

Pro Glu Phe Asp Phe Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn 
130 135 140 

Leu Asp Thr Gly Glu Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu 
145 150 155 160 

Gly Phe Gly Ala Ala Lys Trp Trp Arg Lys Asn Val lie Lys Ala Val 
165 170 175 

Thr Arg Gly Ala Glu Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala 
180 185 190 

Arg Asn Leu Thr Asn Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala 
195 200 205 



Leu Ala Ala Leu Asp Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala 
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210 



215 



220 



Ala Ala Gin Leu Ala 
225 



<210> 799 
<211> 956 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (933) 
<223> RXA00306 

<400> 799 

gat tec ggc att ccc acg cag ttg gtg gag ggc age tgg ttt gaa ccg 48 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

gtt cgc ggg cgc acc ttt gac cgc ate ate gec aac ccg ccg ttc gtg 9 6 
Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 144 
Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gec tgc gcg cat etc 192 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 240 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 2 88 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 33 6 
Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

<?tg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 3 84 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gec aag 432 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gee ate caa cgt ctg gag gaa 480 
Val Gin Gly Val Gly Phe Gly Phe He Ala He Gin Arg Leu Glu Glu 
145 150 155 160 



gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 
Asp Glu Ala Asp Glu Lys Ser Asp He Leu Ala Glu Ser Met Thr Gin 
165 170 175 



528 
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tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 576 
Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 624 
Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

ttc aaa gtt cgc cct ggc gtg gec egg gaa caa ate age ctg gee gat 672 
Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 72 0 
Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 768 
Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 
lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 864 
Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

ggc gec att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 912 
Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

ccc get gat ctt etc gat tot taaataagga ctgattgtga aag 95 6 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 800 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<40O> 800 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 



Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 
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Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe lie Ala lie Gin Arg Leu Glu Glu 
145 150 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp lie Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 

Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin lie Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

lie Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly He Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala He Ala Ala Leu Val Asp Leu He Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 801 
<211> 1263 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1240) 
<223> RXA00884 

<400> 801 

catcttccgt ttcataccct gcactctacc ctgttcttag gaattcgcta tgtttaacat 60 

caattaatca tgtatagggg gcaggcacta ggcttggggc atg tea gtt ttt ggt 115 

Met Ser Val Phe Gly 
1 5 



gtg tat att cat gtg ccg ttt tgt tea act egg tgc ggt tat tgc gat 163 
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Val Tyr lie His Val Pro Phe Cys Ser Thr Arg Cys Gly Tyr Cys Asp 

10 15 20 

ttc aac acc tat act get ggg gaa tta ggt agt act gca ggc ccg gac 211 

Phe Asn Thr Tyr Thr Ala Gly Glu Leu Gly Ser Thr Ala Gly Pro Asp 

25 30 35 

acc tat ctt gac teg ttg gaa gtt gag ttg gag atg get gtg get teg 2 59 

Thr Tyr Leu Asp Ser Leu Glu Val Glu Leu Glu Met Ala Val Ala Ser 

40 45 50 

ctg gat aat cct egg cag gcg gaa act ate ttt att ggc ggg ggt acc 3 07 

Leu Asp Asn Pro Arg Gin Ala Glu Thr He Phe He Gly Gly Gly Thr 
55 60 65 

ccg teg ttg att ggt gcg gac ggt ttg gec agg gtt ttg ggg get gtg 3 55 

Pro Ser Leu He Gly Ala Asp Gly Leu Ala Arg Val Leu Gly Ala Val 

70 75 80 85 

cgc aat act ttt ggc att gcg gat ggt gcg gaa gtc acc acg gag tec 403 

Arg Asn Thr Phe Gly He Ala Asp Gly Ala Glu Val Thr Thr Glu Ser 

90 95 100 

aat ccg gag tct acc teg cct gag ttt ttt gat ggc ctg cgt gag gcg 451 

Asn Pro Glu Ser Thr Ser Pro Glu Phe Phe Asp Gly Leu Arg Glu Ala 

105 110 115 

ggc tac aac agg att teg tta ggg atg cag teg gcg teg tea age gtt 49 9 

Gly Tyr Asn Arg He Ser Leu Gly Met Gin Ser Ala Ser Ser Ser Val 

120 125 130 

ttg aag gtg ctg gac cgc acg cac acc cca ggg cgc ccg gtg gcg gcg 547 

Leu Lys Val Leu Asp Arg Thr His Thr Pro Gly Arg Pro Val Ala Ala 
135 140 145 

gec aag gag gca cgt gag gcg ggg ttt gag cat gtc aat ttg gac atg 59 5 

Ala Lys Glu Ala Arg Glu Ala Gly Phe Glu His Val Asn Leu Asp Met 

150 155 160 165 

att tat ggc acg ccg aca gag acc gat gat gat gtc cgc aag acg ctg 643 

He Tyr Gly Thr Pro Thr Glu Thr Asp Asp Asp Val Arg Lys Thr Leu 

170 175 180 

aat gcg gtg etc gaa gcg aac gtg gat cac gtg tct gec tat tec ttg 691 

Asn Ala Val Leu Glu Ala Asn Val Asp His Val Ser Ala Tyr Ser Leu 

185 190 195 

ate gtg aaa gat ggc acg gcg atg gcg cgc aag gtg cac aag ggc gag 73 9 

He Val Lys Asp Gly Thr Ala Met Ala Arg Lys Val His Lys Gly Glu 

200 205 210 

ctg cca gcg ccg gac gag gat gtc tac get gat cgt ttt gag ctt ate 787 

Leu Pro Ala Pro Asp Glu Asp Val Tyr Ala Asp Arg Phe Glu Leu He 
215 220 225 

gac get cgc ctg cgc tea get ggt ttc gat tgg tac gag gtg tec aac 83 5 

Asp Ala Arg Leu Arg Ser Ala Gly Phe Asp Trp Tyr Glu Val Ser Asn 

230 235 240 245 

tgg gcg aaa ccc ggc gga gaa tgc aag cac aac atg ggc tat tgg gtc 8 83 

Trp Ala Lys Pro Gly Gly Glu Cys Lys His Asn Met Gly Tyr Trp Val 
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250 255 260 

gac ggc gac tgg tgg ggc gcg ggc ccg ggc gcg cac teg cac ate ggc 931 

Asp Gly Asp Trp Trp Gly Ala Gly Pro Gly Ala His Ser His lie Gly 

265 270 275 

gac cgc cgc ttc tac aac ate aag cac cca gcg cgt tac tec gcg cag 979 

Asp Arg Arg Phe Tyr Asn lie Lys His Pro Ala Arg Tyr Ser Ala Gin 
280 285 290 

att gcg gee ggc gag ctg ccc att aag gaa aca gag egg ctg acg gcg 1027 

lie Ala Ala Gly Glu Leu Pro lie Lys Glu Thr Glu Arg Leu Thr Ala 
295 300 305 

gaa gat cac cac acc gag cgc gtc atg ctt ggt ttg cgc ctg aaa caa 1075 

Glu Asp His His Thr Glu Arg Val Met Leu Gly Leu Arg Leu Lys Gin 
310 315 320 325 

ggc gtg ccg ctg aac ctt ttc gca ccc gca gcg cgc ccg gtc ate gac 1123 

Gly Val Pro Leu Asn Leu Phe Ala Pro Ala Ala Arg Pro Val lie Asp 
330 335 340 

cgt cat ate gca ggg ggc ctg ctg cac gtc aat gcg ctg ggc aac ctg 1171 

Arg His lie Ala Gly Gly Leu Leu His Val Asn Ala Leu Gly Asn Leu 

345 350 355 

gcg gtg acc gat gcg gga cgt ttg ctt gec gac ggc ate ate gee gac 1219 

Ala Val Thr Asp Ala Gly Arg Leu Leu Ala Asp Gly lie lie Ala Asp 
360 365 370 

att ttg ctt agt gaa gaa gac taaatattta gtagggttac aga 12 63 

lie Leu Leu Ser Glu Glu Asp 
375 380 



<210> 802 
<211> 380 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 802 

Met Ser Val Phe Gly Val Tyr lie His Val Pro Phe Cys Ser Thr Arg 
15 10 15 

Cys Gly Tyr Cys Asp Phe Asn Thr Tyr Thr Ala Gly Glu Leu Gly Ser 
20 25 30 

Thr Ala Gly Pro Asp Thr Tyr Leu Asp Ser Leu Glu Val Glu Leu Glu 
35 40 45 

Met Ala Val Ala Ser Leu Asp Asn Pro Arg Gin Ala Glu Thr lie Phe 
50 55 60 

lie Gly Gly Gly Thr Pro Ser Leu lie Gly Ala Asp Gly Leu Ala Arg 
65 70 75 80 

Val Leu Gly Ala Val Arg Asn Thr Phe Gly lie Ala Asp Gly Ala Glu 
85 90 95 

Val Thr Thr Glu Ser Asn Pro Glu Ser Thr Ser Pro Glu Phe Phe Asp 
100 105 110 
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Gly Leu Arg Glu Ala Gly Tyr Asn Arg lie Ser Leu Gly Met Gin Ser 
115 120 125 

Ala Ser Ser Ser Val Leu Lys Val Leu Asp Arg Thr His Thr Pro Gly 
130 135 140 

Arg Pro Val Ala Ala Ala Lys Glu Ala Arg Glu Ala Gly Phe Glu His 
145 150 155 160 

Val Asn Leu Asp Met lie Tyr Gly Thr Pro Thr Glu Thr Asp Asp Asp 
165 170 175 

Val Arg Lys Thr Leu Asn Ala Val Leu Glu Ala Asn Val Asp His Val 
180 185 190 

Ser Ala Tyr Ser Leu lie Val Lys Asp Gly Thr Ala Met Ala Arg Lys 
195 200 205 

Val His Lys Gly Glu Leu Pro Ala Pro Asp Glu Asp Val Tyr Ala Asp 
210 215 220 

Arg Phe Glu Leu lie Asp Ala Arg Leu Arg Ser Ala Gly Phe Asp Trp 
225 230 235 240 

Tyr Glu Val Ser Asn Trp Ala Lys Pro Gly Gly Glu Cys Lys His Asn 
245 250 255 

Met Gly Tyr Trp Val Asp Gly Asp Trp Trp Gly Ala Gly Pro Gly Ala 
260 265 270 

His Ser His lie Gly Asp Arg Arg Phe Tyr Asn lie Lys His Pro Ala 
275 280 285 

Arg Tyr Ser Ala Gin lie Ala Ala Gly Glu Leu Pro lie Lys Glu Thr 
290 295 300 

Glu Arg Leu Thr Ala Glu Asp His His Thr Glu Arg Val Met Leu Gly 
305 310 315 320 

Leu Arg Leu Lys Gin Gly Val Pro Leu Asn Leu Phe Ala Pro Ala Ala 
325 330 335 

Arg Pro Val lie Asp Arg His lie Ala Gly Gly Leu Leu His Val Asn 
340 345 350 

Ala Leu Gly Asn Leu Ala Val Thr Asp Ala Gly Arg Leu Leu Ala Asp 
355 360 365 

Gly lie lie Ala Asp lie Leu Leu Ser Glu Glu Asp 
370 375 380 



<210> 803 
<211> 522 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (499) 
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<223> RXN02503 
<400> 803 

gcagcaccgg caaccacgtc cgtcaacgcg tcagaactgc cggatgcggg tatcgtcgca 60 

ttcgtgaacg caccttctgc cacacaaacg agggagtaac atg acc tta aaa att 115 

Met Thr Leu Lys lie 
1 5 

ggt acc cga gga tec aaa ctt gec acc acc caa get ggc acc ate cgc 163 
Gly Thr Arg Gly Ser Lys Leu Ala Tlir Thr Gin Ala Gly Thr lie Arg 
10 15 20 

gac cag ctg aaa cac tac gga cgc gac get gaa ctg cac ate gtg acc 211 
Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu Leu His lie Val Thr 
25 30 35 

acc cct ggt gat gtc aac atg tec cca gtc gag cgt ate ggc gtc ggc 259 
Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu Arg lie Gly Val Gly 
40 45 50 

gtg ttc acc cag gcg ctg cgc gat gtg ttg cat tec ggt gaa tgc gat 3 07 
Val Phe Thr Gin Ala Leu Arg Asp Val Leu His Ser Gly Glu Cys Asp 
55 60 65 

gtg get gtg cac tec atg aag gat ctg ccg acc gee acc gat cct cga 3 55 
Val Ala Val His Ser Met Lys Asp Leu Pro Thr Ala Thr Asp Pro Arg 
70 75 80 85 

ttc cac ctg gtc gtg cca act cgt gcg gac teg cgc gag gec ctt ate 403 
Phe His Leu Val Val Pro Thr Arg Ala Asp Ser Arg Glu Ala Leu lie 
90 95 100 

gee cgc gac ggc ctg act ctg get gag ctt cca gaa agg cgc aaa ggt 451 
Ala Arg Asp Gly Leu Thr Leu Ala Glu Leu Pro Glu Arg Arg Lys Gly 
105 110 115 

ggg aac ttc cgc tec teg acg cat etc cca get caa ggc aat ccg ccc 499 
Gly Asn Phe Arg Ser Ser Thr His Leu Pro Ala Gin Gly Asn Pro Pro 
120 125 130 

tgacctggag attctcccac tgc 522 



<210> 804 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 804 

Met Thr Leu Lys lie Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin 
15 10 15 

Ala Gly Thr lie Arg Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu 
20 25 30 

Leu His lie Val Thr Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu 
35 40 45 



Arg lie Gly Val Gly Val Phe Thr Gin Ala Leu Arg Asp Val Leu His 
50 55 60 
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Ser Gly Glu Cys Asp Val Ala Val 
65 70 

Ala Thr Asp Pro Arg Phe His Leu 
85 

Arg Glu Ala Leu lie Ala Arg Asp 
100 

Glu Arg Arg Lys Gly Gly Asn Phe 
115 120 



His Ser Met Lys Asp Leu Pro Thr 
75 80 

Val Val Pro Thr Arg Ala Asp Ser 
90 95 

Gly Leu Thr Leu Ala Glu Leu Pro 
105 110 

Arg Ser Ser Thr His Leu Pro Ala 
125 



Gin Gly Asn Pro Pro 
130 



<210> 805 
<211> 558 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02503 

<400> 805 

gcagcaccgg caaccacgtc cgtcaacgcg tcagaactgc cggatgcggg tatcgtcgca 60 



ttcgtgaacg caccttctgc cacacaaacg agggagtaac atg acc tta aaa att 115 

Met Thr Leu Lys lie 
1 5 



ggt acc cga gga tec aaa ctt gec acc acc caa get ggc acc ate cgc 163 
Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin Ala Gly Thr lie Arg 
10 15 20 



gac cag ctg aaa cac tac gga cgc gac get gaa ctg cac ate gtg acc 211 
Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu Leu His lie Val Thr 
25 30 35 



acc cct ggt gat gtc aac atg tec cca gtc gag cgt ate ggc gtc ggc 2 59 
Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu Arg lie Gly Val Gly 
40 45 50 



gtg ttc acc cag gcg ctg cgc gat gtg ttg cat tec ggt gaa tgc gat 3 07 
Val Phe Thr Gin Ala Leu Arg Asp Val Leu His Ser Gly Glu Cys Asp 
55 60 65 



gtg get gtg cac tec atg aag gat ctg ccg acc gee acc gat cct cga 3 55 
Val Ala Val His Ser Met Lys Asp Leu Pro Thr Ala Thr Asp Pro Arg 
70 75 80 85 



ttc cac ctg gtc gtg cca act cgt gcg gac tck cgc cga ggs cct tat 403 
Phe His Leu Val Val Pro Thr Arg Ala Asp Xaa Arg Arg Xaa Pro Tyr 
90 95 100 



cgc ccn cga egg set gan ttt kgg ttr age tty caa aar gsg saa agg 
Arg Pro Arg Arg Xaa Xaa Phe Xaa Xaa Ser Xaa Gin Xaa Xaa Xaa Arg 
105 110 115 



451 
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tgg gaa ctt tec get cct cga cgc ate tec cag etc aag gca ate cgc 499 
Trp Glu Leu Ser Ala Pro Arg Arg lie Ser Gin Leu Lys Ala He Arg 
120 125 130 



cct gac ctg gag att etc cca ctt gcg egg aaa cat tgacaccggc 
Pro Asp Leu Glu He Leu Pro Leu Ala Arg Lys His 
135 140 145 

atgggcaagg tea 



545 



55? 



<210> 806 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 806 

Met Thr Leu Lys He Gly Thr Arg Gly Ser Lys Leu Ala Thr Thr Gin 
15 10 15 

Ala Gly Thr He Arg Asp Gin Leu Lys His Tyr Gly Arg Asp Ala Glu 
20 25 30 

Leu His He Val Thr Thr Pro Gly Asp Val Asn Met Ser Pro Val Glu 
35 40 45 

Arg He Gly Val Gly Val Phe Thr Gin Ala Leu Arg Asp Val Leu His 
50 55 60 

Ser Gly Glu Cys Asp Val Ala Val His Ser Met Lys Asp Leu Pro Thr 
65 70 75 80 

Ala Thr Asp Pro Arg Phe His Leu Val Val Pro Thr Arg Ala Asp Xaa 
85 90 95 

Arg Arg Xaa Pro Tyr Arg Pro Arg Arg Xaa Xaa Phe Xaa Xaa Ser Xaa 
100 105 HO 

Gin Xaa Xaa Xaa Arg Trp Glu Leu Ser Ala Pro Arg Arg He Ser Gin 
115 120 125 

Leu Lys Ala He Arg Pro Asp Leu Glu He Leu Pro Leu Ala Arg Lys 
130 135 140 

His 
145 



<210> 807 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXA00377 

<400> 807 

aatggcgctc gggcagggcg cgcaagtact aaccagcaat tcccaagccc aaaaacccct 6 
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cccatatagt tctttttact gatgcattgt cctcaattag gtg tgg ctt ctt ttc 115 

Val Trp Leu Leu Phe 
1 5 

eta aat tgg gat aaa tgg ggc aag att gag cgc atg tct get ctt act 163 
Leu Asn Trp Asp Lys Trp Gly Lys lie Glu Arg Met Ser Ala Leu Thr 
10 15 20 

att cca get gcg cgt cgc acg eta aat aac gcg ccc att att gat gec 211 
lie Pro Ala Ala Arg Arg Thr Leu Asn Asn Ala Pro lie lie Asp Ala 
25 30 35 

get aat ggc aag acc ccg act cgc act ccg gtg tgg ttt atg cgc cag 259 
Ala Asn Gly Lys Thr Pro Thr Arg Thr Pro Val Trp Phe Met Arg Gin 
40 45 50 

gcg ggt agg teg ttg cct gag tac aag aag gtc cgt gag gga ate age 3 07 
Ala Gly Arg Ser Leu Pro Glu Tyr Lys Lys Val Arg Glu Gly lie Ser 
55 60 65 

atg ttg gat tec tgt ttc atg ccg gag ttg ttg gcg gag att act ttg 355 
Met Leu Asp Ser Cys Phe Met Pro Glu Leu Leu Ala Glu lie Thr Leu 
70 75 80 85 

cag ccg gtt cgt cgt cat gat gtg gat get gcg att ttg ttc tct gac 403 
Gin Pro Val Arg Arg His Asp Val Asp Ala Ala lie Leu Phe Ser Asp 
90 95 100 

att gtg gtg ccg ttg cgt get gcg ggt gtt ggt gtg gaa ate gtg gcg 451 
lie Val Val Pro Leu Arg Ala Ala Gly Val Gly Val Glu lie Val Ala 
105 110 115 

ggt cgt gga cct gtg ttg gat gcg ccg gtg egg age cgt ggg gat gtg 499 
Gly Arg Gly Pro Val Leu Asp Ala Pro Val Arg Ser Arg Gly Asp Val 
120 125 130 

ttg aat ctt cct att ttg gag ggc aac gtt ccg gag gtg gag cag ggt 547 
Leu Asn Leu Pro lie Leu Glu Gly Asn Val Pro Glu Val Glu Gin Gly 
135 140 145 

att ggc ate att ttg gat gag ttg tct gat tct cag gcg ttg att ggt 595 
lie Gly lie lie Leu Asp Glu Leu Ser Asp Ser Gin Ala Leu lie Gly 
150 155 160 165 

ttt get ggt gcg ccg ttt acg ttg gcg agt tac ttg gtt gag ggt ggt 643 
Phe Ala Gly Ala Pro Phe Thr Leu Ala Ser Tyr Leu Val Glu Gly Gly 
170 175 180 

cct tec aag aat cat gag aag acc aaa gca atg atg cat ggt gat cct 691 
Pro Ser Lys Asn His Glu Lys Thr Lys Ala Met Met His Gly Asp Pro 
185 190 195 

gag acg tgg cat gcg ttg atg get cgt ttg gtg ccg acg att gtg aat 739 
Glu Thr Trp His Ala Leu Met Ala Arg Leu Val Pro Thr lie Val Asn 
200 205 210 

tct ttg aag teg cag ate gat gcg ggt ate gat gcg gtg cag ttg ttt 787 
Ser Leu Lys Ser Gin lie Asp Ala Gly lie Asp Ala Val Gin Leu Phe 
215 220 225 
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gat teg tgg get ggg ttc etc act gag cgt gat tac ace gag ttc gtg 83 5 
Asp Ser Trp Ala Gly Phe Leu Thr Glu Arg Asp Tyr Thr Glu Phe Val 
230 235 240 245 

ttg ccg tat tec act gag att ttg gag gaa gtg ggc aag tac cag ctg 883 
Leu Pro Tyr Ser Thr Glu He Leu Glu Glu Val Gly Lys Tyr Gin Leu 
250 255 260 

cct cgt att cac ttt ggt gtg ggt act ggt gag ttg ctt ggt gcg atg 931 
Pro Arg He His Phe Gly Val Gly Thr Gly Glu Leu Leu Gly Ala Met 
265 270 275 

age aag get ggc tea gag gtc atg ggt gtg gat tgg egg gtg ccg ttg 979 
Ser Lys Ala Gly Ser Glu Val Met Gly Val Asp Trp Arg Val Pro Leu 
280 285 290 

gat aag get gcg gag cgt att get gcg gta tea ggt cct aag gtg ttg 1027 
Asp Lys Ala Ala Glu Arg He Ala Ala Val Ser Gly Pro Lys Val Leu 
295 300 305 

cag ggt aac etc gat cct gcg ttg ttg ttt gcg ggt cgc gca cct ttg 1075 
Gin Gly Asn Leu Asp Pro Ala Leu Leu Phe Ala Gly Arg Ala Pro Leu 
310 315 320 325 

act aag gaa att gag cgc ate aag gca gag get cag act get gtt gat 1123 
Thr Lys Glu He Glu Arg He Lys Ala Glu Ala Gin Thr Ala Val Asp 
330 335 340 

gca ggt cat gca acg ggc cat ate ttt aac ctt ggt cat ggt gtg ctt 1171 
Ala Gly His Ala Thr Gly His He Phe Asn Leu Gly His Gly Val Leu 
345 350 355 

cct aat acg gtg gcg gaa gat att act gaa gec gtc tec ate att cat 1219 
Pro Asn Thr Val Ala Glu Asp He Thr Glu Ala Val Ser He He His 
360 365 370 

tct taaactaaga ggagtttcat gcg 1245 

Ser 



<210> 808 
<211> 374 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 808 

Val Trp Leu Leu Phe Leu Asn Trp Asp Lys Trp Gly Lys He Glu Arg 
15 10 15 

Met Ser Ala Leu Thr He Pro Ala Ala Arg Arg Thr Leu Asn Asn Ala 
20 25 30 

Pro He He Asp Ala Ala Asn Gly Lys Thr Pro Thr Arg Thr Pro Val 
35 40 45 

Trp Phe Met Arg Gin Ala Gly Arg Ser Leu Pro Glu Tyr Lys Lys Val 
50 55 60 



Arg Glu Gly He Ser Met Leu Asp Ser Cys Phe Met Pro Glu Leu Leu 
65 70 75 80 



BGI-121CP 



-1085- 



Ala Glu lie Thr Leu Gin Pro Val Arg Arg His Asp Val Asp Ala Ala 
85 90 95 

lie Leu Phe Ser Asp lie Val Val Pro Leu Arg Ala Ala Gly Val Gly 
100 105 110 

Val Glu lie Val Ala Gly Arg Gly Pro Val Leu Asp Ala Pro Val Arg 
115 120 125 

Ser Arg Gly Asp Val Leu Asn Leu Pro lie Leu Glu Gly Asn Val Pro 
130 135 140 

Glu Val Glu Gin Gly He Gly He He Leu Asp Glu Leu Ser Asp Ser 
145 150 155 160 

Gin Ala Leu He Gly Phe Ala Gly Ala Pro Phe Thr Leu Ala Ser Tyr 
165 170 175 

Leu Val Glu Gly Gly Pro Ser Lys Asn His Glu Lys Thr Lys Ala Met 
180 185 190 

Met His Gly Asp Pro Glu Thr Trp His Ala Leu Met Ala Arg Leu Val 
195 200 205 

Pro Thr He Val Asn Ser Leu Lys Ser Gin He Asp Ala Gly He Asp 
210 215 220 

Ala Val Gin Leu Phe Asp Ser Trp Ala Gly Phe Leu Thr Glu Arg Asp 
225 230 235 240 

Tyr Thr Glu Phe Val Leu Pro Tyr Ser Thr Glu He Leu Glu Glu Val 
245 250 255 

Gly Lys Tyr Gin Leu Pro Arg He His Phe Gly Val Gly Thr Gly Glu 
260 265 270 

Leu Leu Gly Ala Met Ser Lys Ala Gly Ser Glu Val Met Gly Val Asp 
275 280 285 

Trp Arg Val Pro Leu Asp Lys Ala Ala Glu Arg He Ala Ala Val Ser 
290 295 300 

Gly Pro Lys Val Leu Gin Gly Asn Leu Asp Pro Ala Leu Leu Phe Ala 
305 310 315 320 

Gly Arg Ala Pro Leu Thr Lys Glu He Glu Arg He Lys Ala Glu Ala 
325 330 335 

Gin Thr Ala Val Asp Ala Gly His Ala Thr Gly His He Phe Asn Leu 
340 345 350 

Gly His Gly Val Leu Pro Asn Thr Val Ala Glu Asp He Thr Glu Ala 
355 360 365 

Val Ser He He His Ser 
370 



<210> 809 
<211> 681 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (658) 

<223> RXN02504 

<400> 809 

cctcgattcc acctggtcgt gccaactcgt gcggactcgc gcgaggccct tatcgcccgc 6 0 

gacggcctga ctctggctga gcttccagaa aggcgcaaag gtg gga act tec get 115 

Val Gly Thr Ser Ala 
1 5 

cct cga cgc ate tec cag etc aag gca ate cgc cct gac ctg gag att 163 
Pro Arg Arg lie Ser Gin Leu Lys Ala lie Arg Pro Asp Leu Glu lie 
10 15 20 

etc cca ctg cgc gga aac att gac acc ggc atg ggc aag gtc ace tec 211 
Leu Pro Leu Arg Gly Asn lie Asp Thr Gly Met Gly Lys Val Thr Ser 
25 30 35 

ggt gaa etc gat get gtg atg etc gec tac gca ggc etc acc cgc gtc 259 
Gly Glu Leu Asp Ala Val Met Leu Ala Tyr Ala Gly Leu Thr Arg Val 
40 45 50 

ggc atg cag gac cgc gca acg gaa gtt ttc gac gec gac ate ate atg 3 07 
Gly Met Gin Asp Arg Ala Thr Glu Val Phe Asp Ala Asp lie lie Met 
55 60 65 

ccc gec ccc gca cag ggc gca ctt gcg ate gaa tgc cgc gee gac gac 3 55 
Pro Ala Pro Ala Gin Gly Ala Leu Ala lie Glu Cys Arg Ala Asp Asp 
70 75 80 85 

act gaa acc gtc cgc gcg etc aac atg ctg atg cac gec gac acg ttt 403 
Thr Glu Thr Val Arg Ala Leu Asn Met Leu Met His Ala Asp Thr Phe 
90 95 100 

gtt tec gcg gtt gca gaa cgc acc gtg etc aac cgc etc gaa get ggc 451 
Val Ser Ala Val Ala Glu Arg Thr Val Leu Asn Arg Leu Glu Ala Gly 
105 110 115 

tgt acc gcg cct gtc gca gcg cac gee acc ttg gac ggc tac tec ggc 499 
Cys Thr Ala Pro Val Ala Ala His Ala Thr Leu Asp Gly Tyr Ser Gly 
120 125 130 

gac acc atg act etc acc gec ggc gtc tac gca ctt gac ggc tct gac 547 
Asp Thr Met Thr Leu Thr Ala Gly Val Tyr Ala Leu Asp Gly Ser Asp 
135 140 145 

cag ctg gta ttc tec gec gaa ggt gac ggc gee cgc cca gaa gag etc 595 
Gin Leu Val Phe Ser Ala Glu Gly Asp Gly Ala Arg Pro Glu Glu Leu 
150 155 160 165 

ggc gag etc gtt gca caa cag ctt ate gac gec gga. gec gec aat ttg 643 
Gly Glu Leu Val Ala Gin Gin Leu lie Asp Ala Gly Ala Ala Asn Leu 
170 175 180 



etc ggc gac cgc age taattagggc ccgaaatttc cat 
Leu Gly Asp Arg Ser 



681 



BGM21CP 



-1087- 



185 



<210> 810 
<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 810 

Val Gly Thr Ser Ala Pro Arg Arg : 
1 5 



lie Ser Gin Leu Lys Ala lie Arg 
10 15 



Pro Asp Leu Glu lie Leu Pro Leu Arg Gly Asn lie Asp Thr Gly Met 
20 25 30 

Gly Lys Val Thr Ser Gly Glu Leu Asp Ala Val Met Leu Ala Tyr Ala 
35 40 45 

Gly Leu Thr Arg Val Gly Met Gin Asp Arg Ala Thr Glu Val Phe Asp 
50 55 60 

Ala Asp lie lie Met Pro Ala Pro Ala Gin Gly Ala Leu Ala He Glu 
65 70 75 80 

Cys Arg Ala Asp Asp Thr Glu Thr Val Arg Ala Leu Asn Met Leu Met 
85 90 95 

His Ala Asp Thr Phe Val Ser Ala Val Ala Glu Arg Thr Val Leu Asn 
100 105 110 

Arg Leu Glu Ala Gly Cys Thr Ala Pro Val Ala Ala His Ala Thr Leu 
115 120 125 

Asp Gly Tyr Ser Gly Asp Thr Met Thr Leu Thr Ala Gly Val Tyr Ala 
130 135 140 

Leu Asp Gly Ser Asp Gin Leu Val Phe Ser Ala Glu Gly Asp Gly Ala 
145 150 155 160 

Arg Pro Glu Glu Leu Gly Glu Leu Val Ala Gin Gin Leu He Asp Ala 
165 170 175 

Gly Ala Ala Asn Leu Leu Gly Asp Arg Ser 
180 185 



<210> 811 
<211> 561 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<2 21> CDS 

<222> (101) . . (538) 

<223> FRXA02504 

<400> 811 

gcatctccca gctcaaggca atccgccctg acctggagat tctcccactt gcgcggaaac 60 

attgacaccg gcatgggcaa ggtcacctcc ggtgaactcg atg ctt gtg atg etc 115 

Met Leu Val Met Leu 
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gcc tac gca ggc etc acc cgc gtc ggc atg cag gac cgc gca acg gaa 163 

Ala Tyr Ala Gly Leu Thr Arg Val Gly Met Gin Asp Arg Ala Thr Glu 

10 15 20 

gtt ttc gac gec gac ate ate atg ccc gec ccc gca cag ggc gca ctt 211 

Val Phe Asp Ala Asp lie lie Met Pro Ala Pro Ala Gin Gly Ala Leu 

25 30 35 

gcg ate gaa tgc cgc gec gac gac act gaa acc gtc cgc gcg etc aac 259 

Ala lie Glu Cys Arg Ala Asp Asp Thr Glu Thr Val Arg Ala Leu Asn 

40 45 50 

atg ctg atg cac gee gac acg ttt gtt tec gcg gtt gca gaa cgc acc 3 07 

Met Leu Met His Ala Asp Thr Phe Val Ser Ala Val Ala Glu Arg Thr 

55 60 65 

gtg etc aac cgc etc gaa get ggc tgt acc gcg cct gtc gca gcg cac 355 

Val Leu Asn Arg Leu Glu Ala Gly Cys Thr Ala Pro Val Ala Ala His 

70 75 80 85 

gec acc ttg gac ggc tac tec ggc gac acc atg act etc acc gee ggc 403 

Ala Thr Leu Asp Gly Tyr Ser Gly Asp Thr Met Thr Leu Thr Ala Gly 

90 95 100 

gtc tac gca ctt gac ggc tct gac cag ctg gta ttc tec gec gaa ggt 451 

Val Tyr Ala Leu Asp Gly Ser Asp Gin Leu Val Phe Ser Ala Glu Gly 

105 110 115 

gac ggc gec cgc cca gaa gag etc ggc gag etc gtt gca caa cag ctt 499 

Asp Gly Ala Arg Pro Glu Glu Leu Gly Glu Leu Val Ala Gin Gin Leu 

120 125 130 

ate gac gee gga gee gee aat ttg etc ggc gac cgc age taattagggc 548 

lie Asp Ala Gly Ala Ala Asn Leu Leu Gly Asp Arg Ser 

135 140 145 

ccgaaatttc cat 561 



<210> 812 
<211> 146 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 812 

Met Leu Val Met Leu Ala Tyr Ala Gly Leu Thr Arg Val Gly Met Gin 
15 10 15 

Asp Arg Ala Thr Glu Val Phe Asp Ala Asp lie lie Met Pro Ala Pro 
20 25 30 

Ala Gin Gly Ala Leu Ala lie Glu Cys Arg Ala Asp Asp Thr Glu Thr 
35 40 45 

Val Arg Ala Leu Asn Met Leu Met His Ala Asp Thr Phe Val Ser Ala 
50 55 60 

Val Ala Glu Arg Thr Val Leu Asn Arg Leu Glu Ala Gly Cys Thr Ala 
65 70 75 80 
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Pro Val Ala Ala His Ala 
85 

Thr Leu Thr Ala Gly Val 
100 

Phe Ser Ala Glu Gly Asp 
115 

Val Ala Gin Gin Leu lie 
130 



Thr Leu Asp Gly Tyr 
90 

Tyr Ala Leu Asp Gly 
105 

Gly Ala Arg Pro Glu 
120 

Asp Ala Gly Ala Ala 
135 



Ser Gly Asp Thr Met 
95 

Ser Asp Gin Leu Val 
110 

Glu Leu Gly Glu Leu 
125 

Asn Leu Leu Gly Asp 
140 



Arg Ser 
145 



<210> 813 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXN01162 

<400> 813 

catcgaatac gtgccctgct gaatagatga catcgcagag atctataaga gtcagtggtt 60 



gtcggggttt cacagtcact tattctatgc aggattcacc atg tat ate gtg ggg 

Met Tyr He Val Gly 
1 5 



115 



att tgt eta caa tta gtg gtt atg age caa ccg atg tea gca ccc gac 
He Cys Leu Gin Leu Val Val Met Ser Gin Pro Met Ser Ala Pro Asp 
10 15 20 



163 



tec get cca gga aca gag cgc ggt cat gaa cgc acc cat ttt gcg gta 
Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg Thr His Phe Ala Val 
25 30 35 



211 



gtc ggt gac tec cag gat cca gca cag gca aca get cct aga gcg cca 
Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr Ala Pro Arg Ala Pro 
40 45 50 



259 



gca gaa tea att act ttg att ggt att ggt acc gat ggg ttt gag ggg 
Ala Glu Ser He Thr Leu He Gly He Gly Thr Asp Gly Phe Glu Gly 
55 60 65 



307 



etc gga etc aag gca cag caa gca tta caa cgt gee tct gtg gtg att 
Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg Ala Ser Val Val He 
70 75 80 85 



355 



gga tea tgg cgc cag etc aat etc gta cct gat gee att aag gca gag 
Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp Ala lie Lys Ala Glu 
90 95 100 



403 



cgt cgc cca tgg ccg ggt aat acc aag cat cct gat tta gat gee ttg 
Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro Asp Leu Asp Ala Leu 
105 110 115 



451 
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ttt aaa gag ttc etc ggt egg cat gtt get gtt ctg gee tct ggc gat 499 
Phe Lys Glu Phe Leu Gly Arg His Val Ala Val Leu Ala Ser Gly Asp 
120 125 130 

cca ctg ttt tac ggc gtg ggc acc gca atg gtc cat gtg ctg ggg atg 547 
Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val His Val Leu Gly Met 
135 140 145 

gat aga etc acg gtt att ccg gga cca tea tec gcg teg ctt get tgc 595 
Asp Arg Leu Thr Val He Pro Gly Pro Ser Ser Ala Ser Leu Ala Cys 
150 155 160 165 

gee cgc ttg ggt tgg aca gtc aac cgc aca egg gtg gtg tac eta gga 643 
Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg Val Val Tyr Leu Gly 
170 175 180 

caa gaa ccc att gag aca etc ate ccg att att gaa tea ggc get caa 691 
Gin Glu Pro He Glu Thr Leu He Pro He He Glu Ser Gly Ala Gin 
185 190 195 

ttc etc gtc ttg ggt aaa gat gaa ttc agt aca get caa gtt gee acg 73 9 
Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr Ala Gin Val Ala Thr 
200 205 210 

ttg ttg aat gaa etc gga ctg ggg gag act cca ctg act gtg etc age 787 
Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro Leu Thr Val Leu Ser 
215 220 225 

gat ttg ggc agt act gat gag gag ate acc caa ggc aca get tea cat 835 
Asp Leu Gly Ser Thr Asp Glu Glu He Thr Gin Gly Thr Ala Ser His 
230 235 240 245 

cca cca get gca gtg tct gtt etc aac gtg att get gtg gga get cgc 883 
Pro Pro Ala Ala Val Ser Val Leu Asn Val He Ala Val Gly Ala Arg 
250 255 260 

acc gca atg ccg aaa ccc cac ttt gaa ggc gac gta tea aac gaa gac 931 
Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp Val Ser Asn Glu Asp 
265 270 275 

ctt egg gca ctg acc gtg gca get eta gaa ccc acc cag gga caa atg 979 
Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro Thr Gin Gly Gin Met 
280 285 290 

ctg tgg acc ttc ggg gat att gga gca gca ctt gec tgc gat tgg eta 1027 
Leu Trp Thr Phe Gly Asp He Gly Ala Ala Leu Ala Cys Asp Trp Leu 
295 300 305 

cgc gca gee ggc aac aag gcg cac gee att agt ttt gee tec atg gtt 1075 
Arg Ala Ala Gly Asn Lys Ala His Ala He Ser Phe Ala Ser Met Val 
310 315 320 325 

gag caa age caa agg aat get cgc aaa eta ggt gta tec acc etc agt 1123 
Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly Val Ser Thr Leu Ser 
330 335 340 

gtg aaa gag acc ctg tea ccc aaa acg etc aaa gat ate cgc tat gta 1171 
Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys Asp He Arg Tyr Val 
345 350 355 



BGM21CP 



-1091- 



caa gga cca gaa tea gca age cca cat gec ate ttc atg aac aaa ggc 1219 
Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie Phe Met Asn Lys Gly 
360 365 370 

eta ggc ate gat eta gtt cct gaa acc gca tgg atg atg ctg egg cct 1267 
Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp Met Met Leu Arg Pro 
375 380 385 

gga gga aag etc att gcg caa gee tec aca gaa gac aac ate gca aag 1315 
Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu Asp Asn He Ala Lys 
390 395 400 405 

ctt cac aca etc caa gaa caa cac ggc gga ate ate aaa cac ate cgc 13 63 
Leu His Thr Leu Gin Glu Gin His Gly Gly He He Lys His He Arg 
410 415 420 

ate gac gac aca gac gtg cac caa tgg cga gtt aca aag ccg gtg act 1411 
lie Asp Asp Thr Asp Val His Gin Trp Arg Val Thr Lys Pro Val Thr 
425 430 435 

cca gaa gcg gtg aat tagcatcaaa aaccaacccc atg 1449 
Pro Glu Ala Val Asn 
440 



<210> 814 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 814 

Met Tyr He Val Gly He Cys Leu Gin Leu Val Val Met Ser Gin Pro 
15 10 15 

Met Ser Ala Pro Asp Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg 
20 25 30 

Thr His Phe Ala Val Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr 
35 40 45 

Ala Pro Arg Ala Pro Ala Glu Ser He Thr Leu He Gly He Gly Thr 
50 55 60 

Asp Gly Phe Glu Gly Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg 
65 70 75 80 

Ala Ser Val Val He Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp 
85 90 95 

Ala He Lys Ala Glu Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro 
100 105 110 

Asp Leu Asp Ala Leu Phe Lys Glu Phe Leu Gly Arg His Val Ala Val 
115 120 125 

Leu Ala Ser Gly Asp Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val 
130 135 140 



His Val Leu Gly Met Asp Arg Leu Thr Val He Pro Gly Pro Ser Ser 
145 150 155 160 
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Ala Ser Leu Ala Cys Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg 
165 170 175 

Val Val Tyr Leu Gly Gin Glu Pro lie Glu Thr Leu lie Pro He He 
180 185 190 

Glu Ser Gly Ala Gin Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr 
195 200 205 

Ala Gin Val Ala Thr Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro 
210 215 220 

Leu Thr Val Leu Ser Asp Leu Gly Ser Thr Asp Glu Glu He Thr Gin 
225 230 235 240 

Gly Thr Ala Ser His Pro Pro Ala Ala Val Ser Val Leu Asn Val He 
245 250 255 

Ala Val Gly Ala Arg Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp 
260 265 270 

Val Ser Asn Glu Asp Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro 
275 280 285 

Thr Gin Gly Gin Met Leu Trp Thr Phe Gly Asp He Gly Ala Ala Leu 
290 295 300 

Ala Cys Asp Trp Leu Arg Ala Ala Gly Asn Lys Ala His Ala He Ser 
305 310 315 320 

Phe Ala Ser Met Val Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly 
325 330 335 

Val Ser Thr Leu Ser Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys 
340 345 350 

Asp He Arg Tyr Val Gin Gly Pro Glu Ser Ala Ser Pro His Ala He 
355 360 365 

Phe Met Asn Lys Gly Leu Gly He Asp Leu Val Pro Glu Thr Ala Trp 
370 375 380 

Met Met Leu Arg Pro Gly Gly Lys Leu He Ala Gin Ala Ser Thr Glu 
385 390 395 400 

Asp Asn He Ala Lys Leu His Thr Leu Gin Glu Gin His Gly Gly He 
405 410 415 

He Lys His He Arg He Asp Asp Thr Asp Val His Gin Trp Arg Val 
420 425 430 

Thr Lys Pro Val Thr Pro Glu Ala Val Asn 
435 440 



<210> 815 
<211> 1345 
<212> DNA 

<213> Corynehacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1345} 
<223> FRXA01162 

<400> 815 

catcgaatac gtgccctgct gaatagatga catcgcagag atctataaga gtcagtggtt 6 0 

gtcggggttt cacagtcact tattctatgc aggattcacc atg tat ate gtg ggg 115 

Met Tyr He Val Gly 
1 5 

att tgt eta caa tta gtg gtt atg age caa ccg atg tea gca ccc gac 163 
He Cys Leu Gin Leu Val Val Met Ser Gin Pro Met Ser Ala Pro Asp 
10 15 20 

tec get cca gga aca gag cgc ggt cat gaa cgc acc cat ttt gcg gta 211 
Ser Ala Pro Gly Thr Glu Arg Gly His Glu Arg Thr His Phe Ala Val 
25 30 35 

gtc ggt gac tec cag gat cca gca cag gca aca get cct aga gcg cca 2 59 
Val Gly Asp Ser Gin Asp Pro Ala Gin Ala Thr Ala Pro Arg Ala Pro 
40 45 50 

gca gaa tea att act ttg att ggt att ggt acc gat ggg ttt gag ggg 3 07 
Ala Glu Ser He Thr Leu He Gly He Gly Thr Asp Gly Phe Glu Gly 
55 60 65 

etc gga etc aag gca cag caa gca tta caa cgt gee tct gtg gtg att 3 55 
Leu Gly Leu Lys Ala Gin Gin Ala Leu Gin Arg Ala Ser Val Val He 
70 75 80 85 

gga tea tgg cgc cag etc aat etc gta cct gat gee att aag gca gag 403 
Gly Ser Trp Arg Gin Leu Asn Leu Val Pro Asp Ala lie Lys Ala Glu 
90 95 100 

cgt cgc cca tgg ccg ggt aat acc aag cat cct gat tta gat gec ttg 451 
Arg Arg Pro Trp Pro Gly Asn Thr Lys His Pro Asp Leu Asp Ala Leu 
105 110 115 

ttt aaa gag ttc etc ggt egg cat gtt get gtt ctg gec tct ggc gat 499 
Phe Lys Glu Phe Leu Gly Arg His Val Ala Val Leu Ala Ser Gly Asp 
120 125 130 

cca ctg ttt tac ggc gtg ggc acc gca atg gtc cat gtg ctg ggg atg 547 
Pro Leu Phe Tyr Gly Val Gly Thr Ala Met Val His Val Leu Gly Met 
135 140 145 

gat aga etc aeg gtt att ccg gga cca tea tec gcg teg ctt get tgc 595 
Asp Arg Leu Thr Val He Pro Gly Pro Ser Ser Ala Ser Leu Ala Cys 
150 155 160 165 

gee cgc ttg ggt tgg aca gtc aac cgc aca egg gtg gtg tac eta gga 643 
Ala Arg Leu Gly Trp Thr Val Asn Arg Thr Arg Val Val Tyr Leu Gly 
170 175 180 

caa gaa ccc att gag aca etc ate ccg att att gaa tea ggc get caa 691 
Gin Glu Pro He Glu Thr Leu He Pro He He Glu Ser Gly Ala Gin 
185 190 195 



ttc etc gtc ttg ggt aaa gat gaa ttc agt aca get caa gtt gec acg 
Phe Leu Val Leu Gly Lys Asp Glu Phe Ser Thr Ala Gin Val Ala Thr 



739 
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200 205 210 

ttg ttg aat gaa etc gga ctg ggg gag act cca ctg act gtg etc age 7 87 
Leu Leu Asn Glu Leu Gly Leu Gly Glu Thr Pro Leu Thr Val Leu Ser 
215 220 225 

gat ttg ggc agt act gat gag gag ate ace caa ggc aca get tea cat 83 5 
Asp Leu Gly Ser Thr Asp Glu Glu lie Thr Gin Gly Thr Ala Ser His 
230 235 240 245 

cca cca get gca gtg tct gtt etc aac gtg att get gtg gga get cgc 883 
Pro Pro Ala Ala Val Ser Val Leu Asn Val lie Ala Val Gly Ala Arg 
250 255 260 

acc gca atg ccg aaa ccc cac ttt gaa ggc gac gta tea aac gaa gac 931 
Thr Ala Met Pro Lys Pro His Phe Glu Gly Asp Val Ser Asn Glu Asp 
265 270 275 

ctt egg gca ctg acc gtg gca get eta gaa ccc acc cag gga caa atg 979 
Leu Arg Ala Leu Thr Val Ala Ala Leu Glu Pro Thr Gin Gly Gin Met 
280 285 290 

ctg tgg acc ttc ggg gat att gga gca gca ctt gec tgc gat tgg eta 1027 
Leu Trp Thr Phe Gly Asp lie Gly Ala Ala Leu Ala Cys Asp Trp Leu 
295 300 305 

cgc gca gec ggc aac aag gcg cac gec att agt ttt gec tec atg gtt 1075 
Arg Ala Ala Gly Asn Lys Ala His Ala lie Ser Phe Ala Ser Met Val 
310 315 320 325 

gag caa age caa agg aat get cgc aaa eta ggt gta tec acc etc agt 1123 
Glu Gin Ser Gin Arg Asn Ala Arg Lys Leu Gly Val Ser Thr Leu Ser 
330 335 340 

gtg aaa gag acc ctg tea ccc aaa acg etc aaa gat ate cgc tat gta 1171 
Val Lys Glu Thr Leu Ser Pro Lys Thr Leu Lys Asp lie Arg Tyr Val 
345 350 355 

caa gga cca gaa tea gca age cca cat gec ate ttc atg aac aaa ggc 1219 
Gin Gly Pro Glu Ser Ala Ser Pro His Ala lie Phe Met Asn Lys Gly 
360 365 370 

eta ggc ate gat eta gtt cct gaa acc gca tgg atg atg ctg egg cct 12 67 
Leu Gly lie Asp Leu Val Pro Glu Thr Ala Trp Met Met Leu Arg Pro 
375 380 385 

gga gga aag etc att gcg caa gec tec aca gaa gac aac ate gca aag 1315 
Gly Gly Lys Leu lie Ala Gin Ala Ser Thr Glu Asp Asn He Ala Lys 
390 395 400 405 

ctt cac aca etc caa gaa caa cac ggc gga 13 45 

Leu His Thr Leu Gin Glu Gin His Gly Gly 
410 415 



<210> 816 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 816 



BGI-121CP 



-1095- 



Met Tyr lie Val 
1 

Met Ser Ala Pro 
20 

Thr His Phe Ala 

35 

Ala Pro Arg Ala 
50 

Asp Gly Phe Glu 
65 

Ala Ser Val Val 



Ala lie Lys Ala 
100 

Asp Leu Asp Ala 
115 

Leu Ala Ser Gly 
130 

His Val Leu Gly 
145 

Ala Ser Leu Ala 



Val Val Tyr Leu 
180 

Glu Ser Gly Ala 
195 

Ala Gin Val Ala 
210 

Leu Thr Val Leu 
225 

Gly Thr Ala Ser 



Ala Val Gly Ala 
260 

Val Ser Asn Glu 
275 

Thr Gin Gly Gin 
290 

Ala Cys Asp Trp 
305 

Phe Ala Ser Met 



Gly lie Cys Leu 
5 

Asp Ser Ala Pro 



Val Val Gly Asp 
40 

Pro Ala Glu Ser 
55 

Gly Leu Gly Leu 
70 

lie Gly Ser Trp 
85 

Glu Arg Arg Pro 



Leu Phe Lys Glu 
120 

Asp Pro Leu Phe 
135 

Met Asp Arg Leu 
150 

Cys Ala Arg Leu 
165 

Gly Gin Glu Pro 



Gin Phe Leu Val 
200 

Thr Leu Leu Asn 
215 

Ser Asp Leu Gly 
230 

His Pro Pro Ala 
245 

Arg Thr Ala Met 



Asp Leu Arg Ala 
280 

Met Leu Trp Thr 
295 

Leu Arg Ala Ala 
310 

Val Glu Gin Ser 



Gin Leu Val Val 
10 

Gly Thr Glu Arg 
25 

Ser Gin Asp Pro 



lie Thr Leu lie 
60 

Lys Ala Gin Gin 
75 

Arg Gin Leu Asn 
90 

Trp Pro Gly Asn 
105 

Phe Leu Gly Arg 



Tyr Gly Val Gly 
140 

Thr Val lie Pro 
155 

Gly Trp Thr Val 
170 

lie Glu Thr Leu 
185 

Leu Gly Lys Asp 



Glu Leu Gly Leu 
220 

Ser Thr Asp Glu 
235 

Ala Val Ser Val 
250 

Pro Lys Pro His 
265 

Leu Thr Val Ala 



Phe Gly Asp lie 
300 

Gly Asn Lys Ala 
315 

Gin Arg Asn Ala 



Met Ser Gin Pro 
15 

Gly His Glu Arg 
30 

Ala Gin Ala Thr 
45 

Gly He Gly Thr 



Ala Leu Gin Arg 
80 

Leu Val Pro Asp 
95 

Thr Lys His Pro 
110 

His Val Ala Val 
125 

Thr Ala Met Val 



Gly Pro Ser Ser 
160 

Asn Arg Thr Arg 
175 

He Pro He He 
190 

Glu Phe Ser Thr 
205 

Gly Glu Thr Pro 



Glu He Thr Gin 
240 

Leu Asn Val He 
255 

Phe Glu Gly Asp 
270 

Ala Leu Glu Pro 
285 

Gly Ala Ala Leu 



His Ala He Ser 
320 

Arg Lys Leu Gly 
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Val Ser Thr Leu 
340 

Asp lie Arg Tyr 
355 

Phe Met Asn Lys 
370 

Met Met Leu Arg 
385 

Asp Asn lie Ala 



325 

Ser Val Lys Glu 



Val Gin Gly Pro 
360 

Gly Leu Gly He 
375 

Pro Gly Gly Lys 
390 

Lys Leu His Thr 
405 



330 

Thr Leu Ser Pro 
345 

Glu Ser Ala Ser 



Asp Leu Val Pro 
380 

Leu He Ala Gin 
395 

Leu Gin Glu Gin 
410 



335 

Lys Thr Leu Lys 
350 

Pro His Ala He 
365 

Glu Thr Ala Trp 



Ala Ser Thr Glu 
400 

His Gly Gly 
415 



<210> 817 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicurn 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA01692 

<400> 817 

gggctgatgc gaagtcagct tcgagtttga aaggtgcagt attcatggtt caagcctagt 60 

gttcgggttc tggcaattgt tgggactagg attaatgccc atg acg att tec caa 115 

Met Thr He Ser Gin 
1 5 

gaa aac cag cca ata ate cag cca gtc tec tta att ggt gga ggt cct 163 
Glu Asn Gin Pro He He Gin Pro Val Ser Leu He Gly Gly Gly Pro 
10 15 20 

ggt gca tgg gac tta att acg gtg cgt ggg atg aat cgc ctt cag gag 211 
Gly Ala Trp Asp Leu He Thr Val Arg Gly Met Asn Arg Leu Gin Glu 
25 30 35 

get gat gtc att ttg get gat cac ttg ggg ccc act gat gag ttg gaa 259 
Ala Asp Val He Leu Ala Asp His Leu Gly Pro Thr Asp Glu Leu Glu 
40 45 50 

aaa ttg tgc gac ate age teg aag act gtt gtt gat gtg tec aag ctt 307 
Lys Leu Cys Asp He Ser Ser Lys Thr Val Val Asp Val Ser Lys Leu 
55 60 65 

ccg tat ggg egg cag gtc act cag gag cgt act aat gag atg ctt gtt 3 55 
Pro Tyr Gly Arg Gin Val Thr Gin Glu Arg Thr Asn Glu Met Leu Val 
70 75 80 85 

gaa tac gca cag cag gga eta aag gtg gtt cgc ctt aaa ggt ggt gac 403 
Glu Tyr Ala Gin Gin Gly Leu Lys Val Val Arg Leu Lys Gly Gly Asp 
90 95 100 



cct tat gtc ttc ggt egg ggt ttt gaa gag ttg gag ttt ttg ggc gag 
Pro Tyr Val Phe Gly Arg Gly Phe Glu Glu Leu Glu Phe Leu Gly Glu 



451 
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105 110 115 

cat gga att gaa tgc gag gtc att ccg ggt gtg acc agt gcg gtg tec 499 
His Gly lie Glu Cys Glu Val lie Pro Gly Val Thr Ser Ala Val Ser 
120 125 130 

gtt cca gcg gcg gca ggt att cct att act aat egg gga gtg gtg cat 547 
Val Pro Ala Ala Ala Gly lie Pro lie Thr Asn Arg Gly Val Val His 
135 140 145 

tec ttt acc gtg gtg tct gga cat ttg cct cca ggc cat ccg aag tea 595 
Ser Phe Thr Val Val Ser Gly His Leu Pro Pro Gly His Pro Lys Ser 
150 155 160 165 

ctg gtt gat tgg get gcg ttg gee aaa teg ggt ggc acc ttg tec ate 643 
Leu Val Asp Trp Ala Ala Leu Ala Lys Ser Gly Gly Thr Leu Ser lie 
170 175 180 

ate atg ggt gtg aaa aat gcg ggt gcg att gec cag gcg etc atg gac 691 
lie Met Gly Val Lys Asn Ala Gly Ala lie Ala Gin Ala Leu Met Asp 
185 190 195 

ggc ggg ctt gat gca gat act cca gca get gtt att cag gaa ggc act 73 9 
Gly Gly Leu Asp Ala Asp Thr Pro Ala Ala Val lie Gin Glu Gly Thr 
200 205 210 

act gat gca caa cgc tea gtt egg tgc acc ttg ggc aca ttg ggt gca 787 
Thr Asp Ala Gin Arg Ser Val Arg Cys Thr Leu Gly Thr Leu Gly Ala 
215 220 225 

gtc atg gtg gag gaa gag att aag cct cca get gtg tat gtc att gga 835 
Val Met Val Glu Glu Glu lie Lys Pro Pro Ala Val Tyr Val lie Gly 
230 235 240 245 

caa gtt get ggc etc taagcagatc gectaagaat ggg 873 
Gin Val Ala Gly Leu 
250 



<210> 818 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 818 

Met Thr lie Ser Gin Glu Asn Gin Pro lie lie Gin Pro Val Ser Leu 
15 10 15 

lie Gly Gly Gly Pro Gly Ala Trp Asp Leu lie Thr Val Arg Gly Met 
20 25 30 

Asn Arg Leu Gin Glu Ala Asp Val lie Leu Ala Asp His Leu Gly Pro 
35 40 45 

Thr Asp Glu Leu Glu Lys Leu Cys Asp lie Ser Ser Lys Thr Val Val 
50 55 60 

Asp Val Ser Lys Leu Pro Tyr Gly Arg Gin Val Thr Gin Glu Arg Thr 
65 70 75 80 



Asn Glu Met Leu Val Glu Tyr Ala Gin Gin Gly Leu Lys Val Val Arg 
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85 90 95 

Leu Lys Gly Gly Asp Pro Tyr Val Phe Gly Arg Gly Phe Glu Glu Leu 
100 105 110 

Glu Phe Leu Gly Glu His Gly lie Glu Cys Glu Val lie Pro Gly Val 
115 120 125 

Thr Ser Ala Val Ser Val Pro Ala Ala Ala Gly lie Pro lie Thr Asn 
130 135 140 

Arg Gly Val Val His Ser Phe Thr Val Val Ser Gly His Leu Pro Pro 
145 150 155 160 

Gly His Pro Lys Ser Leu Val Asp Trp Ala Ala Leu Ala Lys Ser Gly 
165 170 175 

Gly Thr Leu Ser lie lie Met Gly Val Lys Asn Ala Gly Ala lie Ala 
180 185 190 

Gin Ala Leu Met Asp Gly Gly Leu Asp Ala Asp Thr Pro Ala Ala Val 
195 200 205 

lie Gin Glu Gly Thr Thr Asp Ala Gin Arg Ser Val Arg Cys Thr Leu 
210 215 220 

Gly Thr Leu Gly Ala Val Met Val Glu Glu Glu lie Lys Pro Pro Ala 
225 230 235 240 

Val Tyr Val lie Gly Gin Val Ala Gly Leu 
245 250 



<210> 819 
<211> 1917 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1894) 
<223> RXN00371 

<400> 819 

gtcgtggaca atcccggatc gaaaatttga ttcggctttt ttcatggctg ttgatggagt 60 

acgttggtcg ttttcgagac aagtactaga aaagatattg atg act ate gec cat 115 

Met Thr lie Ala His 
1 5 

aag ccc gag atg get gaa act acc ggg ate gag acc aac cag gtt tec 163 
Lys Pro Glu Met Ala Glu Thr Thr Gly lie Glu Thr Asn Gin Val Ser 
10 15 20 

gaa acc ate ggg gtt gaa teg etc acg cac gga aac tta cgt cct gtt 211 
Glu Thr lie Gly Val Glu Ser Leu Thr His Gly Asn Leu Arg Pro Val 
25 30 35 



tea tct ttt gag gga cag eat gag gga caa acg gaa gag tta ctt cca 
Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr Glu Glu Leu Leu Pro 
40 45 50 



259 
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ggc aaa gtc att ttt gtt ggg gcc ggt ccc ggt aac cct gat ctt ctt 307 
Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly Asn Pro Asp Leu Leu 
55 ^ 60 65 

aca gtt cgt gcc cgt gaa gtt ctg ggc aac gcg gtt cgt gcg att act 355 
Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala Val Arg Ala lie Thr 
70 75 80 85 

gat gaa caa gta eta age ggc gtt cga get ttt gtc gcc act gaa att 403 
Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe Val Ala Thr Glu lie 
90 95 100 

cct gtg ccg gaa gat aag ctt cag get gcg gaa gat gag tac gag cgc 451 
Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu Asp Glu Tyr Glu Arg 
105 110 115 

ate tgc att gaa gcg aag gag aac ggt gca cgc cgt aag cct cct cgt 499 
lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg Arg Lys Pro Pro Arg 
120 125 130 

cca gca cca cca acc get gca gag ate acg gaa gtt tct gag gcg act 547 
Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu Val Ser Glu Ala Thr 
135 140 145 

cca get cag att gtt gag ctt gtg cag gat get ctt tct tat ggt gga 595 
Pro Ala Gin lie Val Glu Leu Val Gin Asp Ala Leu Ser Tyr Gly Gly 
150 155 160 165 

gat gtt att cgt ctt gtc acc ggc aac cca ttg age age gat gcc aca 643 
Asp Val lie Arg Leu Val Thr Gly Asn Pro Leu Ser Ser Asp Ala Thr 
170 175 180 

ctg get gag ate tct gca gtt tec gag get ggc ctg gag ttc cag gtg 691 
Leu Ala Glu He Ser Ala Val Ser Glu Ala Gly Leu Glu Phe Gin Val 
185 190 195 

gtt cca ggt atg tct ttg cct gca acg gtt cct gca ttt gcg gga att 73 9 
Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro Ala Phe Ala Gly He 
200 205 210 

gcg ttg ggt tct acc tac acc gaa act gat gtc aac ggt caa aac ttg 7 87 
Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val Asn Gly Gin Asn Leu 
215 220 225 

gac tgg gat cag ttg get age gca cct cag cct ttg gtg ctg cag gcc 83 5 
Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro Leu Val Leu Gin Ala 
230 235 240 245 

cgc gtg gat gac ctt tec cgt att gca cag gaa eta aag gcc cgc aat 8 83 
Arg Val Asp Asp Leu Ser Arg He Ala Gin Glu Leu Lys Ala Arg Asn 
250 255 260 

atg tct ttg gaa act cct gtt tct gtc acc get aac ggc acc acc cgt 931 
Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala Asn Gly Thr Thr Arg 
265 270 275 

ttg cag cgc acc tat gac acc act tta ggt ctg ttg cac aag ctt gat 979 
Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu Leu His Lys Leu Asp 
280 285 290 
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gct gaa eta 
Ala Glu Leu 
295 

gat cgc tec 
Asp Arg Ser 
310 

cgt gtg ctg 
Arg Val Leu 



cgt ctg age 
Arg Leu Ser 



gtc gaa cca 
Val Glu Pro 
360 

ate gtc gaa 
He Val Glu 
375 

gtg aag gca 
Val Lys Ala 
390 

tec ttc gcg 
Ser Phe Ala 



gag ate cgc 
Glu He Arg 



agg caa aat 
Arg Gin Asn 
440 

gaa etc gat 
Glu Leu Asp 
455 

ace gac gtg 
Thr Asp Val 
470 

gac gtg gtg 
Asp Val Val 



ate cga gat 
lie Arg Asp 



tct teg teg 
Ser Ser Ser 
520 

cca cgc ace 



age gga cct 
Ser Gly Pro 



aag tac tct 
Lys Tyr Ser 
315 

gtg cct cgc 
Val Pro Arg 
330 

age cac ggc 
Ser His Gly 
345 

ccg cgc aac 
Pro Arg Asn 



gga cgc tac 
Gly Arg Tyr 



gtc tgg gag 
Val Trp Glu 
395 

ggc gtc cgc 
Gly Val Arg 
410 

gcg etc ggc 
Ala Leu Gly 
425 

gcg caa ggg 
Ala Gin Gly 



cca gtc ggc 
Pro Val Gly 



ctt gtc gac 
Leu Val Asp 
475 

get tac cgc 
Ala Tyr Arg 
490 

atg ate aag 
Met He Lys 
505 

ace gtg aag 
Thr Val Lys 



ate gtc gcg 



ttg gtt gtt 
Leu Val Val 
300 

tgg tgg gaa 
Trp Trp Glu 



get egg gag 
Ala Arg Glu 



get ate ccg 
Ala He Pro 
350 

cca gcg caa 
Pro Ala Gin 
365 

cag tgg gtt 
Gin Trp Val 
380 

aaa ate acc 
Lys He Thr 



ate gee gca 
He Ala Ala 



ate acg ccg 
He Thr Pro 
430 

ctt gtc gac 
Leu Val Asp 
445 

cgt gtc etc 
Arg Val Leu 
460 

ggc ctg acc 
Gly Leu Thr 



acc gtc cgc 
Thr Val Arg 



acc ggc gga 
Thr Gly Gly 
510 

aac etc gtt 
Asn Leu Val 
525 

tgc ate gga 



acc ttg ggc 
Thr Leu Gly 
305 

aac cgc get 
Asn Arg Ala 
320 

caa gcg gca 
Gin Ala Ala 
335 

cag gaa gtc 
Gin Glu Val 



atg gaa cgc 
Met Glu Arg 



gtc etc acc 
Val Leu Thr 
385 

gaa ttc ggc 
Glu Phe Gly 
400 

gtc ggt gaa 
Val Gly Glu 
415 

gag ctt ctg 
Glu Leu Leu 



gtg ttc ccc 
Val Phe Pro 



ttg ccg cgc 
Leu Pro Arg 
465 

cac ctt ggt 
His Leu Gly 
480 

gca gca cca 
Ala Ala Pro 
495 

ttt gat gca 
Phe Asp Ala 



ggt ate gcg 
Gly He Ala 



ccc atg act 



aag ggt gtg 
Lys Gly Val 



ctg tac ggt 
Leu Tyr Gly 



tec atg tec 
Ser Met Ser 
340 

cct acc att 
Pro Thr He 
355 

gec ate aag 
Ala He Lys 
370 

age gtc aac 
Ser Val Asn 



etc gat tea 
Leu Asp Ser 



aaa acc gec 
Lys Thr Ala 
420 

cct gca cgt 
Pro Ala Arg 
435 

gaa tat ttc 
Glu Tyr Phe 
450 

gca gat ate 
Ala Asp lie 



tgg gaa gtc 
Trp Glu Val 



cca age get 
Pro Ser Ala 
500 

gtt gec ttc 
Val Ala Phe 
515 

ggt aaa cca 
Gly Lys Pro 
530 

gca gcg acc 



gat 1027 
Asp 



tgg 107 5 

Trp 

325 

gca 1123 
Ala 



tct 1171 
Ser 



ggc 1219 
Gly 



gca 1267 
Ala 



cgt 1315 

Arg 

405 

get 13 63 
Ala 



acc 1411 
Thr 



gaa 1459 
Glu 



gca 1507 
Ala 



gaa 1555 

Glu 

485 

gat 1603 
Asp 



acc 1651 
Thr 



cac 1699 
His 



get 1747 
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Pro Arg Thr He Val Ala Cys He Gly Pro Met Thr Ala Ala Thr Ala 
535 540 545 

gaa gaa ctg gga ctg cgc gtt gat gtc atg cca gag ate gec gaa gta 1795 
Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu He Ala Glu Val 
550 555 560 565 

cca gaa ctg ate gac get ctt gcg gaa cac gtg gcg gat ctg cgc get 1843 
Pro Glu Leu He Asp Ala Leu Ala Glu His Val Ala Asp Leu Arg Ala 
570 575 580 

aag ggc gag ctg ccg ccg ccg agg aag aaa cgc agg cgt cga aaa gcg 1891 
Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg Arg Lys Ala 
585 590 595 

tct taaaaggttt ttcactaggg tgt 1917 
Ser 



<210> 820 
<211> 598 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 820 

Met Thr He Ala His Lys Pro Glu Met Ala Glu Thr Thr Gly He Glu 
15 10 15 

Thr Asn Gin Val Ser Glu Thr He Gly Val Glu Ser Leu Thr His Gly 
20 25 30 

Asn Leu Arg Pro Val Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr 
35 40 45 

Glu Glu Leu Leu Pro Gly Lys Val He Phe Val Gly Ala Gly Pro Gly 
50 55 60 

Asn Pro Asp Leu Leu Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala 
65 70 75 80 

Val Arg Ala He Thr Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe 
85 90 95 

Val Ala Thr Glu He Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu 
100 105 110 

Asp Glu Tyr Glu Arg He Cys He Glu Ala Lys Glu Asn Gly Ala Arg 
115 120 125 

Arg Lys Pro Pro Arg Pro Ala Pro Pro Thr Ala Ala Glu He Thr Glu 
130 135 140 

Val Ser Glu Ala Thr Pro Ala Gin He Val Glu Leu Val Gin Asp Ala 
145 150 155 160 

Leu Ser Tyr Gly Gly Asp Val He Arg Leu Val Thr Gly Asn Pro Leu 
165 170 175 



Ser Ser Asp Ala Thr Leu Ala Glu He Ser Ala Val Ser Glu Ala Gly 
180 185 190 
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Leu Glu Phe Gin Val Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro 
195 200 205 

Ala Phe Ala Gly He Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val 
210 215 220 

Asn Gly Gin Asn Leu Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro 
225 230 235 240 

Leu Val Leu Gin Ala Arg Val Asp Asp Leu Ser Arg He Ala Gin Glu 
245 250 255 

Leu Lys Ala Arg Asn Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala 
260 265 270 

Asn Gly Thr Thr Arg Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu 
275 280 285 

Leu His Lys Leu Asp Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu 
290 295 300 

Gly Lys Gly Val Asp Asp Arg Ser Lys Tyr Ser Trp Trp Glu Asn Arg 
305 310 315 320 

Ala Leu Tyr Gly Trp Arg Val Leu Val Pro Arg Ala Arg Glu Gin Ala 
325 330 335 

Ala Ser Met Ser Ala Arg Leu Ser Ser His Gly Ala He Pro Gin Glu 
340 345 350 

Val Pro Thr He Ser Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu 
355 360 365 

Arg Ala He Lys Gly lie Val Glu Gly Arg Tyr Gin Trp Val Val Leu 
370 375 380 

Thr Ser Val Asn Ala Val Lys Ala Val Trp Glu Lys He Thr Glu Phe 
385 390 395 400 

Gly Leu Asp Ser Arg Ser Phe Ala Gly Val Arg He Ala Ala Val Gly 
405 410 415 

Glu Lys Thr Ala Ala Glu He Arg Ala Leu Gly He Thr Pro Glu Leu 
420 425 430 

Leu Pro Ala Arg Thr Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe 
435 440 445 

Pro Glu Tyr Phe Glu Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro 
450 455 460 

Arg Ala Asp He Ala Thr Asp Val Leu Val Asp Gly Leu Thr His Leu 
465 470 475 480 

Gly Trp Glu Val Glu Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala 
485 490 495 

Pro Pro Ser Ala Asp He Arg Asp Met He Lys Thr Gly Gly Phe Asp 
500 505 510 
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Ala Val Ala Phe 
515 

Ala Gly Lys Pro 
530 

Thr Ala Ala Thr 
545 

Glu lie Ala Glu 



Ala Asp Leu Arg 
580 



Thr Ser Ser Ser 
520 

His Pro Arg Thr 
535 

Ala Glu Glu Leu 
550 

Val Pro Glu Leu 
565 

Ala Lys Gly Glu 



Thr Val Lys Asn 



lie Val Ala Cys 
540 

Gly Leu Arg Val 
555 

lie Asp Ala Leu 
570 

Leu Pro Pro Pro 
585 



Leu Val Gly lie 
525 

lie Gly Pro Met 



Asp Val Met Pro 
560 

Ala Glu His Val 
575 

Arg Lys Lys Arg 
590 



Arg Arg Arg Lys Ala Ser 
595 



<210> 821 
<211> 1024 
<212> DNA 

<213> Corynefoacteriuin glutamicum 

<220> 
<221> CDS 

<222> {101) . . (1024) 
<223> FRXA00371 

<400> 821 

gtcgtggaca atcccggatc gaaaatttga ttcggctttt ttcatggctg ttgatggagt 60 

acgttggtcg ttttcgagac aagtactaga aaagatattg atg act ate gec cat 115 

Met Thr lie Ala His 
1 5 

aag ccc gag atg get gaa act ace ggg ate gag acc aac cag gtt tec 163 
Lys Pro Glu Met Ala Glu Thr Thr Gly lie Glu Thr Asn Gin Val Ser 
10 15 20 

gaa acc ate ggg gtt gaa teg etc acg cac gga aac tta cgt cct gtt 211 
Glu Thr lie Gly Val Glu Ser Leu Thr His Gly Asn Leu Arg Pro Val 
25 30 35 

tea tct ttt gag gga cag cat gag gga caa acg gaa gag tta ctt cca 2 59 
Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr Glu Glu Leu Leu Pro 
40 45 50 

ggc aaa gtc att ttt gtt ggg gee ggt ccc ggt aac cct gat ctt ctt 307 
Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly Asn Pro Asp Leu Leu 
55 60 65 

aca gtt cgt gec cgt gaa gtt ctg ggc aac gcg gtt cgt gcg att act 355 
Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala Val Arg Ala lie Thr 
70 75 80 85 

gat gaa caa gta eta age ggc gtt cga get ttt gtc gec act gaa att 403 
Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe Val Ala Thr Glu lie 
90 95 100 



cct gtg ccg gaa gat aag ctt cag get gcg gaa gat gag tac gag cgc 



451 
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Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu Asp Glu Tyr Glu Arg 
105 110 115 

ate tgc att gaa gcg aag gag aac ggt gca cgc cgt aag cct cct cgt 499 
lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg Arg Lys Pro Pro Arg 
120 125 130 

cca gca cca cca acc get gca gag ate acg gaa gtt tct gag gcg act 547 
Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu Val Ser Glu Ala Thr 
135 140 145 

cca get cag att gtt gag ctt gtg cag gat get ctt tct tat ggt gga 595 
Pro Ala Gin He Val Glu Leu Val Gin Asp Ala Leu Ser Tyr Gly Gly 
150 155 160 165 

gat gtt att cgt ctt gtc acc ggc aac cca ttg age age gat gec aca 643 
Asp Val He Arg Leu Val Thr Gly Asn Pro Leu Ser Ser Asp Ala Thr 
170 175 180 

ctg get gag ate tct gca gtt tec gag get ggc ctg gag ttc cag gtg 691 
Leu Ala Glu He Ser Ala Val Ser Glu Ala Gly Leu Glu Phe Gin Val 
185 190 195 

gtt cca ggt atg tct ttg cct gca acg gtt cct gca ttt gcg gga att 739 
Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro Ala Phe Ala Gly lie 
200 205 210 

gcg ttg ggt tct acc tac acc gaa act gat gtc aac ggt caa aac ttg 787 
Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val Asn Gly Gin Asn Leu 
215 220 225 

gac tgg gat cag ttg get age gca cct cag cct ttg gtg ctg cag gee 83 5 
Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro Leu Val Leu Gin Ala 
230 235 240 245 

cgc gtg gat gac ctt tec cgt att gca cag gaa eta aag gee cgc aat 8 83 
Arg Val Asp Asp Leu Ser Arg He Ala Gin Glu Leu Lys Ala Arg Asn 
250 255 260 

atg tct ttg gaa act cct gtt tct gtc acc get aac ggc acc acc cgt 931 
Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala Asn Gly Thr Thr Arg 
265 270 275 

ttg cag cgc acc tat gac acc act tta ggt ctg ttg cac aag ctt gat 97 9 
Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu Leu His Lys Leu Asp 
280 285 290 

get gaa eta age gga cct ttg gtt gtt acc ttg ggc aag ggt gtg 1024 
Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu Gly Lys Gly Val 
295 300 305 



<210> 822 
<211> 308 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 822 

Met Thr He Ala His Lys Pro Glu Met Ala Glu Thr Thr Gly He Glu 
15 10 15 
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Thr Asn Gin Val Ser Glu Thr lie Gly Val Glu Ser Leu Thr His Gly 
20 25 30 

Asn Leu Arg Pro Val Ser Ser Phe Glu Gly Gin His Glu Gly Gin Thr 
35 40 45 

Glu Glu Leu Leu Pro Gly Lys Val lie Phe Val Gly Ala Gly Pro Gly 
50 55 60 

Asn Pro Asp Leu Leu Thr Val Arg Ala Arg Glu Val Leu Gly Asn Ala 
65 70 75 80 

Val Arg Ala lie Thr Asp Glu Gin Val Leu Ser Gly Val Arg Ala Phe 
85 90 95 

Val Ala Thr Glu lie Pro Val Pro Glu Asp Lys Leu Gin Ala Ala Glu 
100 105 110 

Asp Glu Tyr Glu Arg lie Cys lie Glu Ala Lys Glu Asn Gly Ala Arg 
115 120 125 

Arg Lys Pro Pro Arg Pro Ala Pro Pro Thr Ala Ala Glu lie Thr Glu 
130 135 140 

Val Ser Glu Ala Thr Pro Ala Gin lie Val Glu Leu Val Gin Asp Ala 
145 150 155 160 

Leu Ser Tyr Gly Gly Asp Val lie Arg Leu Val Thr Gly Asn Pro Leu 
165 170 175 

Ser Ser Asp Ala Thr Leu Ala Glu lie Ser Ala Val Ser Glu Ala Gly 
180 185 190 

Leu Glu Phe Gin Val Val Pro Gly Met Ser Leu Pro Ala Thr Val Pro 
195 200 205 

Ala Phe Ala Gly lie Ala Leu Gly Ser Thr Tyr Thr Glu Thr Asp Val 
210 215 220 

Asn Gly Gin Asn Leu Asp Trp Asp Gin Leu Ala Ser Ala Pro Gin Pro 
225 230 235 240 

Leu Val Leu Gin Ala Arg Val Asp Asp Leu Ser Arg lie Ala Gin Glu 
245 250 255 

Leu Lys Ala Arg Asn Met Ser Leu Glu Thr Pro Val Ser Val Thr Ala 
260 265 270 

Asn Gly Thr Thr Arg Leu Gin Arg Thr Tyr Asp Thr Thr Leu Gly Leu 
275 280 285 

Leu His Lys Leu Asp Ala Glu Leu Ser Gly Pro Leu Val Val Thr Leu 
290 295 300 

Gly Lys Gly Val 
305 



<210> 823 
<211> 755 
<212> DNA 



in 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (732) 
<223> FRXA00374 

<400> 823 

acc att tct gtc gaa cca ccg cgc aac cca gcg caa atg gaa cgc gcc 48 
Thr lie Ser Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu Arg Ala 
15 10 15 

ate aag ggc ate gtc gaa gga cgc tac cag tgg gtt gtc etc aca age 96 
He Lys Gly He Val Glu Gly Arg Tyr Gin Trp Val Val Leu Thr Ser 
20 25 30 

gtc aac gca gtg aag gca gtc tgg aag aaa ate acc gaa ttc ggc etc 144 
Val Asn Ala Val Lys Ala Val Trp Lys Lys He Thr Glu Phe Gly Leu 
35 40 45 

gat tea cgt tec ttc gcg ggc gtc cgc ate gcc gca gtc ggt gaa aaa 192 
Asp Ser Arg Ser Phe Ala Gly Val Arg He Ala Ala Val Gly Glu Lys 
50 55 60 

acc gcc get gag ate cgc gcg etc ggc ate acg ccg gag ctt ctg cct 240 
Thr Ala Ala Glu He Arg Ala Leu Gly He Thr Pro Glu Leu Leu Pro 
65 70 75 80 

gca cgt acc agg caa aat gcg caa ggg ctt gtc gac gtg ttc ccc gaa 288 
Ala Arg Thr Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe Pro Glu 
85 90 95 

tat ttc gaa gaa etc gat cca gtc ggc cgt gtc etc ttg ccg cgc gca 33 6 
Tyr Phe Glu Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro Arg Ala 
100 105 110 

gat ate gca acc gac gtg ctt gtc gac ggc ctg acc cac ctt ggt tgg 3 84 
Asp He Ala Thr Asp Val Leu Val Asp Gly Leu Thr His Leu Gly Trp 
115 120 125 

gaa gtc gaa gac gtg gtg get tac cgc acc gtc cgc gca gca cca cca 43 2 
Glu Val Glu Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala Pro Pro 
130 135 140 

age get gat ate cga gat atg ate aag acc ggc gga ttt gat gca gtt 480 
Ser Ala Asp He Arg Asp Met He Lys Thr Gly Gly Phe Asp Ala Val 
145 150 155 160 

gcc ttc acc tct teg teg acc gtg aag aac etc gtt ggt ate gcg ggt 528 
Ala Phe Thr Ser Ser Ser Thr Val Lys Asn Leu Val Gly He Ala Gly 
165 170 175 

aaa cca cac cca cgc acc ate gtc gcg tgc ate gga ccc atg act gca 57 6 
Lys Pro His Pro Arg Thr He Val Ala Cys He Gly Pro Met Thr Ala 
180 185 190 

gcg acc get gaa gaa ctg gga ctg cgc gtt gat gtc atg cca gag ate 624 
Ala Thr Ala Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu He 
195 200 205 



gcc gaa gta cca gaa ctg ate gac get ctt gcg gaa cac gtg gcg gat 



672 
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Ala Glu Val Pro Glu Leu lie Asp Ala Leu Ala Glu His Val Ala Asp 
210 215 220 

ctg cgc get aag ggc gag ctg ccg ccg ccg agg aag aaa cgc agg cgt 72 0 
Leu Arg Ala Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg 
225 230 235 240 

cga aaa gcg tct taaaaggttt ttcactaggg tgt 7 55 

Arg Lys Ala Ser 



<210> 824 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 824 

Thr lie Ser Val Glu Pro Pro Arg Asn Pro Ala Gin Met Glu Arg Ala 
15 10 15 

lie Lys Gly lie Val Glu Gly Arg Tyr Gin Trp Val Val Leu Thr Ser 
20 25 30 

Val Asn Ala Val Lys Ala Val Trp Lys Lys lie Thr Glu Phe Gly Leu 
35 40 45 

Asp Ser Arg Ser Phe Ala Gly Val Arg lie Ala Ala Val Gly Glu Lys 
50 55 60 

Thr Ala Ala Glu lie Arg Ala Leu Gly lie Thr Pro Glu Leu Leu Pro 
65 70 75 80 

Ala Arg Thr Arg Gin Asn Ala Gin Gly Leu Val Asp Val Phe Pro Glu 
85 90 95 

Tyr Phe Glu Glu Leu Asp Pro Val Gly Arg Val Leu Leu Pro Arg Ala 
100 105 110 

Asp lie Ala Thr Asp Val Leu Val Asp Gly Leu Thr His Leu Gly Trp 
115 120 125 

Glu Val Glu Asp Val Val Ala Tyr Arg Thr Val Arg Ala Ala Pro Pro 
130 135 140 

Ser Ala Asp lie Arg Asp Met lie Lys Thr Gly Gly Phe Asp Ala Val 
145 150 155 160 

Ala Phe Thr Ser Ser Ser Thr Val Lys Asn Leu Val Gly lie Ala Gly 
165 170 175 

Lys Pro His Pro Arg Thr lie Val Ala Cys lie Gly Pro Met Thr Ala 
180 185 190 

Ala Thr Ala Glu Glu Leu Gly Leu Arg Val Asp Val Met Pro Glu lie 
195 200 205 

Ala Glu Val Pro Glu Leu lie Asp Ala Leu Ala Glu His Val Ala Asp 
210 215 220 



Leu Arg Ala Lys Gly Glu Leu Pro Pro Pro Arg Lys Lys Arg Arg Arg 
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225 230 235 240 

Arg Lys Ala Ser 



<210> 825 
<211> 1467 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1444) 
<223> RXN00383 

<400> 825 

ccatatcttt aaccttggtc atggtgtgct tcctaatacg gtggcggaag atattactga 60 

agccgtctcc atcattcatt cttaaactaa gaggagtttc atg cgt ttt gcc ate 115 

Met Arg Phe Ala lie 
1 5 

ate ggt gca ggc ctt gcg ggt ctg act get gca tat gag ate cat aaa 163 
lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala Tyr Glu He His Lys 
10 15 20 

get gat ccc act gcc caa ate gat gtg ttg gaa gca ggc gaa cgc att 211 
Ala Asp Pro Thr Ala Gin He Asp Val Leu Glu Ala Gly Glu Arg He 
25 30 35 

9"QJC ggc aag ctt ttt acg gtg ccg ttt get tec gga cct acc gat att 259 
Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser Gly Pro Thr Asp He 
40 45 50 

gga gcg gag gcg ttt tta get gcg cgt tec gat gcg gtg gag ttt ttt 3 07 
Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp Ala Val Glu Phe Phe 
55 60 65 

act gag ctt ggg ttg get gat tct ttg gtc age ccg tct get gcg aag 355 
Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser Pro Ser Ala Ala Lys 
70 75 80 85 

tct cag tat ttc gcg ggc ggt gcg ctg cat gcg ttc ccc gca ggt gga 403 
Ser Gin Tyr Phe Ala Gly Gly Ala Leu His Ala Phe Pro Ala Gly Gly 
90 95 100 

gtg atg ggt att cca age aat cca cca gca ggc gcg caa gac acc get 451 
Val Met Gly He Pro Ser Asn Pro Pro Ala Gly Ala Gin Asp Thr Ala 
105 110 115 

ttt gat tgg act cct ggc caa gac att tct gtt ggc gcc tta gtg cgc 499 
Phe Asp Trp Thr Pro Gly Gin Asp He Ser Val Gly Ala Leu Val Arg 
120 125 130 

cgt cag tat ggc gat gag ate gtc gat act gtg gtg tct teg ctg ctt 547 
Arg Gin Tyr Gly Asp Glu He Val Asp Thr Val Val Ser Ser Leu Leu 
135 140 145 



ggt ggc gtt tat tec tec acc get gat gat ctg ggt gtg cgc get tec 
Gly Gly Val Tyr Ser Ser Thr Ala Asp Asp Leu Gly Val Arg Ala Ser 



595 
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150 155 160 165 

gtg ccg gca ctt get gca gec ctt gat cag ctg get gag gec ggc gag 643 
Val Pro Ala Leu Ala Ala Ala Leu Asp Gin Leu Ala Glu Ala Gly Glu 
170 175 180 

ccg gtg act ctg tea get gcg gtc aag gec gtg gaa get cag egg gaa 691 
Pro Val Thr Leu Ser Ala Ala Val Lys Ala Val Glu Ala Gin Arg Glu 
185 190 195 

gee gca aaa aca act tea gaa ace cgc ccc gtt ttc cag acc ttc aag 73 9 
Ala Ala Lys Thr Thr Ser Glu Thr Arg Pro Val Phe Gin Thr Phe Lys 
200 205 210 

gg*c gga tac gcg gag ctg tac gaa gcg ttg gca gag caa tgc ggt gca 7 87 
Gly Gly Tyr Ala Glu Leu Tyr Glu Ala Leu Ala Glu Gin Cys Gly Ala 
215 220 225 

gat att cac ttg gat agt ttc gtt tec gee ate acc aaa gat ggt gaa 835 
Asp lie His Leu Asp Ser Phe Val Ser Ala lie Thr Lys Asp Gly Glu 
230 235 240 245 

ggt ttt gec ate aag ggc ggt ggc gaa ggc acc tac gac aag gtg att 8 83 
Gly Phe Ala He Lys Gly Gly Gly Glu Gly Thr Tyr Asp Lys Val lie 
250 255 260 

ttg gcg gtt ccc get cca acc gee get gtg ctg etc cgc gac ttg gca 931 
Leu Ala Val Pro Ala Pro Thr Ala Ala Val Leu Leu Arg Asp Leu Ala 
265 270 275 

ccg gee gca gcg cca cat ttg cgc gca att aag ttg get tct tea gca 979 
Pro Ala Ala Ala Pro His Leu Arg Ala He Lys Leu Ala Ser Ser Ala 
280 285 290 

gtc gtc ggc atg cgt ttc gat tec age gag ggc ctg ccc gac aac tec 1027 
Val Val Gly Met Arg Phe Asp Ser Ser Glu Gly Leu Pro Asp Asn Ser 
295 300 305 

ggc gtc ctg gtc get gtt aat gag ccg ggc ate acg gcg aag gec ttc 1075 
Gly Val Leu Val Ala Val Asn Glu Pro Gly He Thr Ala Lys Ala Phe 
310 315 320 325 

acg ttc tec tea aag aag tgg cct cac ctg gag get cgc ggg ggc gcg 1123 
Thr Phe Ser Ser Lys Lys Trp Pro His Leu Glu Ala Arg Gly Gly Ala 
330 335 340 

etc gtg cgc gcg teg ttc ggc agg eta ggc gat gag gcg teg gca cgc 1171 
Leu Val Arg Ala Ser Phe Gly Arg Leu Gly Asp Glu Ala Ser Ala Arg 
345 350 355 

atg gac gag gat ttg ctt gtc gac gee gec etc gac gat etc etc acc 1219 
Met Asp Glu Asp Leu Leu Val Asp Ala Ala Leu Asp Asp Leu Leu Thr 
360 365 370 

ata acc ggg ttc gac ggc egg get gee gga ctg ggt gaa att ttc gtg 12 67 
He Thr Gly Phe Asp Gly Arg Ala Ala Gly Leu Gly Glu He Phe Val 
375 380 385 

cag cgc tgg ttc ggt ggg etc cca gee tat gga gtt gat cac att get 1315 
Gin Arg Trp Phe Gly Gly Leu Pro Ala Tyr Gly Val Asp His He Ala 
390 395 400 405 
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acc gtt teg get gcg cgt gca gag ate gca gec gtg cct ggc gtg gaa 13 63 
Thr Val Ser Ala Ala Arg Ala Glu lie Ala Ala Val Pro Gly Val Glu 
410 415 420 

gca att ggc gcg tgg get ggg gga gtg gga gtt ccc gca gtt ate gca 1411 
Ala lie Gly Ala Trp Ala Gly Gly Val Gly Val Pro Ala Val lie Ala 
425 430 435 

gat gec cag gca gca gta cac agg ttg ctg gga taagcaccca aaaacactat 1464 
Asp Ala Gin Ala Ala Val His Arg Leu Leu Gly 
440 445 

tga 1467 



<210> 826 
<211> 448 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 826 

Met Arg Phe Ala lie lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala 
15 10 15 

Tyr Glu He His Lys Ala Asp Pro Thr Ala Gin He Asp Val Leu Glu 
20 25 30 

Ala Gly Glu Arg He Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser 
35 40 45 

Gly Pro Thr Asp He Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp 
50 55 60 

Ala Val Glu Phe Phe Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser 
65 70 75 80 

Pro Ser Ala Ala Lys Ser Gin Tyr Phe Ala Gly Gly Ala Leu His Ala 
85 90 95 

Phe Pro Ala Gly Gly Val Met Gly He Pro Ser Asn Pro Pro Ala Gly 
100 105 110 

Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp He Ser Val 
115 120 125 

Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu He Val Asp Thr Val 
130 135 140 

Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp Asp Leu 
145 150 155 160 

Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp Gin Leu 
165 170 175 

Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys Ala Val 
180 185 190 

Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg Pro Val 
195 200 205 



BGM21CP 



-1111- 



Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala Leu Ala 
210 215 220 

Glu Gin Cys Gly Ala Asp lie His Leu Asp Ser Phe Val Ser Ala lie 
225 230 235 240 

Thr Lys Asp Gly Glu Gly Phe Ala lie Lys Gly Gly Gly Glu Gly Thr 
245 250 255 

Tyr Asp Lys Val lie Leu Ala Val Pro Ala Pro Thr Ala Ala Val Leu 
260 265 270 

Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala lie Lys 
275 280 285 

Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser Glu Gly 
290 295 300 

Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro Gly lie 
305 310 315 320 

Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His Leu Glu 
325 330 335 

Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu Gly Asp 
340 345 350 

Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala Ala Leu 
355 360 365 

Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala Gly Leu 
370 375 380 

Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala Tyr Gly 
385 390 395 400 

Val Asp His He Ala Thr Val Ser Ala Ala Arg Ala Glu He Ala Ala 
405 410 415 

Val Pro Gly Val Glu Ala lie Gly Ala Trp Ala Gly Gly Val Gly Val 
420 425 430 

Pro Ala Val He Ala Asp Ala Gin Ala Ala Val His Arg Leu Leu Gly 
435 440 445 



<210> 827 
<211> 382 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (382) 

<223> FRXA00376 

<400> 827 

ccatatcttt aaccttggtc atggtgtgct tcctaatacg gtggcggaag atattactga 
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agccgtctcc atcattcatt cttaaactaa gaggagtttc atg cgt ttt gcc ate 115 

Met Arg Phe Ala lie 
1 5 

ate ggt gca ggc ctt gcg ggt ctg act get gca tat gag ate cat aaa 163 
lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala Tyr Glu lie His Lys 
10 15 20 

get gat ccc act gcc caa ate gat gtg ttg gaa gca ggc gaa cgc att 211 
Ala Asp Pro Thr Ala Gin lie Asp Val Leu Glu Ala Gly Glu Arg lie 
25 30 35 

ggc ggc aag ctt ttt acg gtg ccg ttt get tec gga cct acc gat att 259 
Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser Gly Pro Thr Asp lie 
40 45 50 

gga gcg gag gcg ttt tta get gcg cgt tec gat gcg gtg gag ttt ttt 3 07 
Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp Ala Val Glu Phe Phe 
55 60 65 

act gag ctt ggg ttg get gat tct ttg gtc age ccg tct get gcg aag 355 
Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser Pro Ser Ala Ala Lys 
70 75 80 85 

tct cag tat ttc gcg ggc ggt gcg ctg 382 
Ser Gin Tyr Phe Ala Gly Gly Ala Leu 
90 



<210> 828 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 828 

Met Arg Phe Ala lie lie Gly Ala Gly Leu Ala Gly Leu Thr Ala Ala 
15 10 15 

Tyr Glu lie His Lys Ala Asp Pro Thr Ala Gin lie Asp Val Leu Glu 
20 25 30 

Ala Gly Glu Arg lie Gly Gly Lys Leu Phe Thr Val Pro Phe Ala Ser 
35 40 45 

Gly Pro Thr Asp lie Gly Ala Glu Ala Phe Leu Ala Ala Arg Ser Asp 
50 55 60 

Ala Val Glu Phe Phe Thr Glu Leu Gly Leu Ala Asp Ser Leu Val Ser 
65 70 75 80 

Pro Ser Ala Ala Lys Ser Gin Tyr Phe Ala Gly Gly Ala Leu 
85 90 



<210> 829 
<211> 1037 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (1) . . (1014) 

<223> FRXA00383 

<400> 829 

gca ggc gcg caa gac acc get ttt gat tgg act cct ggc caa gac att 48 

Ala Gly Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp He 
15 10 15 

tct gtt ggc gec tta gtg cgc cgt cag tat ggc gat gag ate gtc gat 96 
Ser Val Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu He Val Asp 
20 25 30 

act gtg gtg tct teg ctg ctt ggt ggc gtt tat tec tec acc get gat 144 
Thr Val Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp 
35 40 45 

gat ctg ggt gtg cgc get tec gtg ccg gca ctt get gca gee ctt gat 192 
Asp Leu Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp 
50 55 60 

cag ctg get gag gec ggc gag ccg gtg act ctg tea get gcg gtc aag 240 
Gin Leu Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys 
65 70 75 80 

gee gtg gaa get cag egg gaa gee gca aaa aca act tea gaa acc cgc 2 88 
Ala Val Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg 
85 90 95 

ccc gtt ttc cag acc ttc aag ggc gga tac gcg gag ctg tac gaa gcg 33 6 
Pro Val Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala 
100 105 110 

ttg gca gag caa tgc ggt gca gat att cac ttg gat agt ttc gtt tec 3 84 
Leu Ala Glu Gin Cys Gly Ala Asp He His Leu Asp Ser Phe Val Ser 
115 120 125 

gec ate acc aaa gat ggt gaa ggt ttt gec ate aag ggc ggt ggc gaa 43 2 
Ala He Thr Lys Asp Gly Glu Gly Phe Ala He Lys Gly Gly Gly Glu 
130 135 140 

ggc acc tac gac aag gtg att ttg gcg gtt ccc get cca acc gec get 48 0 
Gly Thr Tyr Asp Lys Val He Leu Ala Val Pro Ala Pro Thr Ala Ala 
145 150 155 160 

gtg ctg etc cgc gac ttg gca ccg gec gca gcg cca cat ttg cgc gca 52 8 
Val Leu Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala 
165 170 175 

att aag ttg get tct tea gca gtc gtc ggc atg cgt ttc gat tec age 576 
He Lys Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser 
180 185 190 

gag ggc ctg ccc gac aac tec ggc gtc ctg gtc get gtt aat gag ccg 624 
Glu Gly Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro 
195 200 205 

ggc ate acg gcg aag gec ttc acg ttc tec tea aag aag tgg cct cac 672 
Gly He Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His 
210 215 220 
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ctg gag get cgc ggg ggc gcg etc gtg cgc gcg teg ttc ggc agg eta 720 
Leu Glu Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu 
225 230 235 240 

ggc gat gag gcg teg gca cgc atg gac gag gat ttg ctt gtc gac gec 768 
Gly Asp Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala 
245 250 255 

gee etc gac gat etc etc acc ata acc ggg ttc gac ggc egg get gec 816 
Ala Leu Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala 
260 265 270 

gga ctg ggt gaa att ttc gtg cag cgc tgg ttc ggt ggg etc cca gee 864 
Gly Leu Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala 
275 280 285 

tat gga gtt gat cac att get acc gtt teg get gcg cgt gca gag ate 912 
Tyr Gly Val Asp His lie Ala Thr Val Ser Ala Ala Arg Ala Glu lie 
290 295 300 

gea gee gtg cct ggc gtg gaa gca att ggc gcg tgg get ggg gga gtg 960 
Ala Ala Val Pro Gly Val Glu Ala lie Gly Ala Trp Ala Gly Gly Val 
305 310 315 320 

gga gtt ccc gca gtt ate gca gat gec cag gca gca gta cac agg ttg 1008 
Gly Val Pro Ala Val lie Ala Asp Ala Gin Ala Ala Val His Arg Leu 
325 330 335 

ctg gga taagcaccca aaaacactat tga 103 7 

Leu Gly 



<210> 830 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 830 

Ala Gly Ala Gin Asp Thr Ala Phe Asp Trp Thr Pro Gly Gin Asp lie 
15 10 15 

Ser Val Gly Ala Leu Val Arg Arg Gin Tyr Gly Asp Glu lie Val Asp 
20 25 30 

Thr Val Val Ser Ser Leu Leu Gly Gly Val Tyr Ser Ser Thr Ala Asp 
35 40 45 

Asp Leu Gly Val Arg Ala Ser Val Pro Ala Leu Ala Ala Ala Leu Asp 
50 55 60 

Gin Leu Ala Glu Ala Gly Glu Pro Val Thr Leu Ser Ala Ala Val Lys 
65 70 75 80 

Ala Val Glu Ala Gin Arg Glu Ala Ala Lys Thr Thr Ser Glu Thr Arg 
85 90 95 

Pro Val Phe Gin Thr Phe Lys Gly Gly Tyr Ala Glu Leu Tyr Glu Ala 
100 105 110 



Leu Ala Glu Gin Cys Gly Ala Asp lie His Leu Asp Ser Phe Val Ser 
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115 120 125 

Ala lie Thr Lys Asp Gly Glu Gly Phe Ala lie Lys Gly Gly Gly Glu 
130 135 140 

Gly Thr Tyr Asp Lys Val lie Leu Ala Val Pro Ala Pro Thr Ala Ala 
145 150 155 160 

Val Leu Leu Arg Asp Leu Ala Pro Ala Ala Ala Pro His Leu Arg Ala 
165 170 175 

lie Lys Leu Ala Ser Ser Ala Val Val Gly Met Arg Phe Asp Ser Ser 
180 185 190 

Glu Gly Leu Pro Asp Asn Ser Gly Val Leu Val Ala Val Asn Glu Pro 
195 200 205 

Gly lie Thr Ala Lys Ala Phe Thr Phe Ser Ser Lys Lys Trp Pro His 
210 215 220 

Leu Glu Ala Arg Gly Gly Ala Leu Val Arg Ala Ser Phe Gly Arg Leu 
225 230 235 240 

Gly Asp Glu Ala Ser Ala Arg Met Asp Glu Asp Leu Leu Val Asp Ala 
245 250 255 

Ala Leu Asp Asp Leu Leu Thr lie Thr Gly Phe Asp Gly Arg Ala Ala 
260 265 270 

Gly Leu Gly Glu lie Phe Val Gin Arg Trp Phe Gly Gly Leu Pro Ala 
275 280 285 

Tyr Gly Val Asp His lie Ala Thr Val Ser Ala Ala Arg Ala Glu lie 
290 295 300 

Ala Ala Val Pro Gly Val Glu Ala He Gly Ala Trp Ala Gly Gly Val 
305 310 315 320 

Gly Val Pro Ala Val He Ala Asp Ala Gin Ala Ala Val His Arg Leu 
325 330 335 

Leu Gly 



<210> 831 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA01253 

<400> 831 

acgccatcgc agcctgccct cctggccgca tcgaagtcct cgccaactac accgcattcc 6 0 



gagacctcaa aaaggctctg gagaaaggga ccgaacaata atg acc acc etc aac 115 

Met Thr Thr Leu Asn 
1 5 
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atc ggc etc ate etc ccc gac gtc etc gga act tac ggc gac gac ggc 163 

lie Gly Leu lie Leu Pro Asp Val Leu Gly Thr Tyr Gly Asp Asp Gly 

10 15 20 

aac gca eta gtc ctg cgc caa cgc gca cgc atg cgt ggc att aat get 211 

Asn Ala Leu Val Leu Arg Gin Arg Ala Arg Met Arg Gly lie Asn Ala 

25 30 35 

gaa ate cag cgc gtc ace etc gac gac gec gtc cct tec acc ctt gat 2 59 

Glu lie Gin Arg Val Thr Leu Asp Asp Ala Val Pro Ser Thr Leu Asp 

40 45 50 

etc tac tgc etc ggc ggc ggc gag gac acc gca cag ate ctt gee acc 3 07 

Leu Tyr Cys Leu Gly Gly Gly Glu Asp Thr Ala Gin lie Leu Ala Thr 

55 60 65 

gaa cac etc acc aaa gac ggc ggc etc caa acc gca gec gec gca ggc 3 55 

Glu His Leu Thr Lys Asp Gly Gly Leu Gin Thr Ala Ala Ala Ala Gly 

70 75 80 85 

cgc ccc ate ttc gca gtc tgc gca ggt etc cag gta etc ggc gac tec 403 

Arg Pro lie Phe Ala Val Cys Ala Gly Leu Gin Val Leu Gly Asp Ser 

90 95 100 

ttc cgc gee gee ggc cgt gtc ate gac ggc ctt ggg ctt ate gac gec 451 

Phe Arg Ala Ala Gly Arg Val lie Asp Gly Leu Gly Leu lie Asp Ala 

105 110 115 

acc acc gtc tct tta caa aaa cgc gec ate gga gaa gtc gaa acg aca 499 

Thr Thr Val Ser Leu Gin Lys Arg Ala lie Gly Glu Val Glu Thr Thr 

120 125 130 

cca acc cgc gec gga ttc acc gec gag ctg acc gaa cga etc acc ggc 547 

Pro Thr Arg Ala Gly Phe Thr Ala Glu Leu Thr Glu Arg Leu Thr Gly 

135 140 145 

ttc gaa aac cac atg ggc gee acc ctg etc ggc ccc gac gee gaa cca 59 5 

Phe Glu Asn His Met Gly Ala Thr Leu Leu Gly Pro Asp Ala Glu Pro 

150 155 160 165 

etc ggc cga gtc gtc cgc ggc gaa ggc aac acc gat gtc tgg gca gec 643 

Leu Gly Arg Val Val Arg Gly Glu Gly Asn Thr Asp Val Trp Ala Ala 

170 175 180 

tec gaa aac acc gac gac caa cgc caa caa ttc gee gaa ggc gee gtc 691 

Ser Glu Asn Thr Asp Asp Gin Arg Gin Gin Phe Ala Glu Gly Ala Val 

185 190 195 

caa ggc age ate ate gec acc tac atg cac ggc ccc gca etc gee cga 73 9 

Gin Gly Ser lie lie Ala Thr Tyr Met His Gly Pro Ala Leu Ala Arg 

200 205 210 

aac ccc caa etc gee gac etc atg etc gca aaa gca atg ggt gtc gcg 787 

Asn Pro Gin Leu Ala Asp Leu Met Leu Ala Lys Ala Met Gly Val Ala 

215 220 225 

ctg aaa gac ctg gag cct ttg gac ate gac gtc ate gac cgc etc cgc 83 5 

Leu Lys Asp Leu Glu Pro Leu Asp lie Asp Val lie Asp Arg Leu Arg 

230 235 240 245 
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gcc gaa cgc ctg gcg tagccccttc taaaccgggt eta 873 
Ala Glu Arg Leu Ala 
250 



<210> 832 
<211> 250 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 832 

Met Thr Thr Leu Asn lie Gly Leu lie Leu Pro Asp Val Leu Gly Thr 
15 10 15 

Tyr Gly Asp Asp Gly Asn Ala Leu Val Leu Arg Gin Arg Ala Arg Met 
20 25 30 

Arg Gly lie Asn Ala Glu lie Gin Arg Val Thr Leu Asp Asp Ala Val 
35 40 45 

Pro Ser Thr Leu Asp Leu Tyr Cys Leu Gly Gly Gly Glu Asp Thr Ala 
50 55 60 

Gin lie Leu Ala Thr Glu His Leu Thr Lys Asp Gly Gly Leu Gin Thr 
65 70 75 80 

Ala Ala Ala Ala Gly Arg Pro lie Phe Ala Val Cys Ala Gly Leu Gin 
85 90 95 

Val Leu Gly Asp Ser Phe Arg Ala Ala Gly Arg Val lie Asp Gly Leu 
100 105 110 

Gly Leu He Asp Ala Thr Thr Val Ser Leu Gin Lys Arg Ala He Gly 
115 120 125 

Glu Val Glu Thr Thr Pro Thr Arg Ala Gly Phe Thr Ala Glu Leu Thr 
130 135 140 

Glu Arg Leu Thr Gly Phe Glu Asn His Met Gly Ala Thr Leu Leu Gly 
145 150 155 160 

Pro Asp Ala Glu Pro Leu Gly Arg Val Val Arg Gly Glu Gly Asn Thr 
165 170 175 

Asp Val Trp Ala Ala Ser Glu Asn Thr Asp Asp Gin Arg Gin Gin Phe 
180 185 190 

Ala Glu Gly Ala Val Gin Gly Ser He He Ala Thr Tyr Met His Gly 
195 200 205 

Pro Ala Leu Ala Arg Asn Pro Gin Leu Ala Asp Leu Met Leu Ala Lys 
210 215 220 

Ala Met Gly Val Ala Leu Lys Asp Leu Glu Pro Leu Asp He Asp Val 
225 230 235 240 

He Asp Arg Leu Arg Ala Glu Arg Leu Ala 
245 250 



<210> 833 
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<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXA02134 

<400> 833 

tgatgaacga catgtcgaca ttttcttccg ccggcgtcga tggaccccta aacgcctctt 60 

ccgaagcgcc cgagcaaaac acggagtaac tttctaagcg atg tec ggc aaa gca 115 

Met Ser Gly Lys Ala 
1 5 

ggc ttt acc ccc gaa gat ccc gaa gac tea gac aac cgc cac ggg aac 163 
Gly Phe Thr Pro Glu Asp Pro Glu Asp Ser Asp Asn Arg His Gly Asn 
10 15 20 

ccc ctt ttc gaa ggt ate ttt acc gca ctt aat tgg atg acc gtt etc 211 
Pro Leu Phe Glu Gly lie Phe Thr Ala Leu Asn Trp Met Thr Val Leu 
25 30 35 

ccc gtc ccc ggc gca tea gtt ttt gat cgc acc acg ggc gee egg gta 259 
Pro Val Pro Gly Ala Ser Val Phe Asp Arg Thr Thr Gly Ala Arg Val 
40 45 50 

atg gee tct ttg ccc ttt gtt ggc ttc gtt ttc gga atg ttc acc gcg 307 
Met Ala Ser Leu Pro Phe Val Gly Phe Val Phe Gly Met Phe Thr Ala 
55 60 65 

ate ate atg tgg get ate ggc ccc att tea ggg gtg ate cac gtc gat 355 
lie lie Met Trp Ala lie Gly Pro He Ser Gly Val He His Val Asp 
70 75 80 85 

gga ctt tta gtt gee gtt ctg ate gtc gcg ttc tgg gaa ctt ctt aat 403 
Gly Leu Leu Val Ala Val Leu He Val Ala Phe Trp Glu Leu Leu Asn 
90 95 100 

egg ttt atg cac etc gac ggc etc gca gat gtc tec gat get ttg ggt 451 
Arg Phe Met His Leu Asp Gly Leu Ala Asp Val Ser Asp Ala Leu Gly 
105 110 115 

tec tac gca gee cca cca cgc gca cga gaa ate ctt gee gat ccc cgc 499 
Ser Tyr Ala Ala Pro Pro Arg Ala Arg Glu He Leu Ala Asp Pro Arg 
120 125 130 

acc gga ctt ttc ggc etc gee acc gec atg ctt tec gtt etc ctg cag 547 
Thr Gly Leu Phe Gly Leu Ala Thr Ala Met Leu Ser Val Leu Leu Gin 
135 140 145 

gtc get gca gtc gca teg ctt gtc gat tea acc gtg tgg tgg atg ate 595 
Val Ala Ala Val Ala Ser Leu Val Asp Ser Thr Val Trp Trp Met He 
150 155 160 165 

tgc ttc ate ccc gtt etc ggc cgc ate get gga caa gta acc gca ctg 643 
Cys Phe He Pro Val Leu Gly Arg He Ala Gly Gin Val Thr Ala Leu 
170 175 180 



aaa aac cac aac gee ttc tec ccc acc ggc ttt ggc gca eta gtc ate 



691 
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Lys Asn His Asn Ala Phe Ser Pro Thr Gly Phe Gly Ala Leu Val lie 
185 190 195 

gga acg gtg aaa ttt tgg tgg ate gcg ctg tgg etc ttg gtt act get 73 9 
Gly Thr Val Lys Phe Trp Trp lie Ala Leu Trp Leu Leu Val Thr Ala 
200 205 210 

gcg ttg get ttt tgg tgc gca gaa tta att tct cca ctt tea ccg ctg 7 87 
Ala Leu Ala Phe Trp Cys Ala Glu Leu lie Ser Pro Leu Ser Pro Leu 
215 220 225 

acc agt gtt aac act ccc ttt gtc get gga cct ttc ccc get gca ate 83 5 
Thr Ser Val Asn Thr Pro Phe Val Ala Gly Pro Phe Pro Ala Ala lie 
230 235 240 245 

aac ccc gec tgg ctt gga ggc tgg gtt gcg ata acc gca gtc gtg gca 8 83 
Asn Pro Ala Trp Leu Gly Gly Trp Val Ala lie Thr Ala Val Val Ala 
250 255 260 

tgt gtt ttc gca gca ctt ttc age cgc cgc tta tea cga agt ttc ggt 931 
Cys Val Phe Ala Ala Leu Phe Ser Arg Arg Leu Ser Arg Ser Phe Gly 
265 270 275 

gga etc aac gga gac tgc ate ggc gca tgc att cat etc ggg gcg teg 979 
Gly Leu Asn Gly Asp Cys lie Gly Ala Cys lie His Leu Gly Ala Ser 
280 285 290 

att tct gca gtg atg ttt get gtt gtc gee aat gca atg gtg 1021 
lie Ser Ala Val Met Phe Ala Val Val Ala Asn Ala Met Val 
295 300 305 

taaagcggtg gcgtcttttg gga 1044 



<210> 834 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 834 

Met Ser Gly Lys Ala Gly Phe Thr Pro Glu Asp Pro Glu Asp Ser Asp 
15 10 15 

Asn Arg His Gly Asn Pro Leu Phe Glu Gly lie Phe Thr Ala Leu Asn 
20 25 30 

Trp Met Thr Val Leu Pro Val Pro Gly Ala Ser Val Phe Asp Arg Thr 
35 40 45 

Thr Gly Ala Arg Val Met Ala Ser Leu Pro Phe Val Gly Phe Val Phe 
50 55 60 

Gly Met Phe Thr Ala He He Met Trp Ala He Gly Pro He Ser Gly 
65 70 75 80 

Val He His Val Asp Gly Leu Leu Val Ala Val Leu He Val Ala Phe 
85 90 95 



Trp Glu Leu Leu Asn Arg Phe Met His Leu Asp Gly Leu Ala Asp Val 
100 105 110 
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Ser Asp Ala Leu Gly Ser Tyr Ala Ala Pro Pro Arg Ala Arg Glu lie 
115 120 125 

Leu Ala Asp Pro Arg Thr Gly Leu Phe Gly Leu Ala Thr Ala Met Leu 
130 135 140 

Ser Val Leu Leu Gin Val Ala Ala Val Ala Ser Leu Val Asp Ser Thr 
145 150 155 160 

Val Trp Trp Met lie Cys Phe lie Pro Val Leu Gly Arg lie Ala Gly 
165 170 175 

Gin Val Thr Ala Leu Lys Asn His Asn Ala Phe Ser Pro Thr Gly Phe 
180 185 190 

Gly Ala Leu Val lie Gly Thr Val Lys Phe Trp Trp lie Ala Leu Trp 
195 200 205 

Leu Leu Val Thr Ala Ala Leu Ala Phe Trp Cys Ala Glu Leu lie Ser 
210 215 220 

Pro Leu Ser Pro Leu Thr Ser Val Asn Thr Pro Phe Val Ala Gly Pro 
225 230 235 240 

Phe Pro Ala Ala lie Asn Pro Ala Trp Leu Gly Gly Trp Val Ala lie 
245 250 255 

Thr Ala Val Val Ala Cys Val Phe Ala Ala Leu Phe Ser Arg Arg Leu 
260 265 270 

Ser Arg Ser Phe Gly Gly Leu Asn Gly Asp Cys lie Gly Ala Cys lie 
275 280 285 

His Leu Gly Ala Ser lie Ser Ala Val Met Phe Ala Val Val Ala Asn 
290 295 300 

Ala Met Val 
305 



<210> 835 
<211> 1197 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1174) 
<223> RXA02135 

<400> 835 

cgtgtcgcag cgatttgcga gagggttgtc 
aaaacgtttt aagaaaacag tcggtttgaa 



ttcgtggttg ctggtctgcc actagagttg 60 

ggagttgtta atg gtt cca gca gag 115 
Met Val Pro Ala Glu 
1 5 



ctt ttt gcg cgt gtg gaa ttt ccg gat cat aaa ate ctg get cag acg 163 
Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys lie Leu Ala Gin Thr 
10 15 20 
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aag gat ttc cat gac tec etc acc aag cca ccc gga tct ttg ggc aag 211 
Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro Gly Ser Leu Gly Lys 
25 30 35 

ttg gag cag ate ggc tgt ttc att tec gca tgc cag ggc cag att ccg 259 
Leu Glu Gin lie Gly Cys Phe lie Ser Ala Cys Gin Gly Gin lie Pro 
40 45 50 

cca cgt cca etc aac aac tea aag ate gtt gtt ttc get ggc gat cac 3 07 
Pro Arg Pro Leu Asn Asn Ser Lys lie Val Val Phe Ala Gly Asp His 
55 60 65 

ggc gtt gca act aaa ggc gtg tec gcg tac cca tec tea gta age ttg 3 55 
Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro Ser Ser Val Ser Leu 
70 75 80 85 

cag atg get gaa aac att aca aac ggt ggc gee gec ate aac gtg att 403 
Gin Met Ala Glu Asn lie Thr Asn Gly Gly Ala Ala lie Asn Val lie 
90 95 100 

gca cgc acc acc ggc acg tec gtc cga ctt att gat acc tec etc gac 451 
Ala Arg Thr Thr Gly Thr Ser Val Arg Leu lie Asp Thr Ser Leu Asp 
105 110 115 

cac gaa gca tgg ggc gac gag cgc gta tct agg tec tgc gga tec ate 49 9 
His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg Ser Cys Gly Ser lie 
120 125 130 

gat gtt gaa gac gee atg acc caa gaa cag gtc gaa cgc gca ctg aag 5 47 
Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val Glu Arg Ala Leu Lys 
135 140 145 

ate ggt aag cgc att gcg gat caa gaa gtg gac gca ggc gee gac att 595 
lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp Ala Gly Ala Asp lie 
150 155 160 165 

tta ate ccc ggc gat tta gga att ggc aac acc acc acc gee get gec 6 43 
Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr Thr Thr Ala Ala Ala 
170 175 180 

etc gtt gga acg ttc acc etc gca gag cct gtt gtt gtc gta ggc cgc 691 
Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val Val Val Val Gly Arg 
185 190 195 

ggc acc gga ate gac gat gaa gec tgg aaa etc aaa gtc tec gcg ate 73 9 
Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu Lys Val Ser Ala lie 
200 205 210 

cgc gac gec atg ttc cgc gee cgc gac ctg cgc caa gac ccc ate gec 7 87 
Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg Gin Asp Pro lie Ala 
215 220 225 

ate gee egg aaa ate tct tec cca gac ctt gca gec atg gca gca ttc 835 
lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala Ala Met Ala Ala Phe 
230 235 240 245 

att gee caa gca gca gtt cga cgc acc ccc gtg ctt etc gac ggc gtt 883 
lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val Leu Leu Asp Gly Val 
250 255 260 

gta gtc acc gee gca gee etc eta gec aac aaa ctg gee cca ggt gec 931 
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Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys Leu Ala Pro Gly Ala 
265 270 275 

agg cgt tgg ttc ate gca gga cac cgc tec acc gaa cca gcg cat tec 979 
Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr Glu Pro Ala His Ser 
280 285 290 

gta get eta aac gca ctg gee ctt gat ccc ate ctg gaa ctt gga atg 1027 
Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie Leu Glu Leu Gly Met 
295 300 305 

tec ctt ggc gaa ggc tec ggc gca gee acc gca etc ccc ctg gtc aag 107 5 
Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala Leu Pro Leu Val Lys 
310 315 320 325 

att gee gtt gac ctg atg aac gac atg teg aca ttt tct tec gee ggc 1123 
lie Ala Val Asp Leu Met Asn Asp Met Ser Thr Phe Ser Ser Ala Gly 
330 335 340 

gtc gat gga ccc eta aac gee tct tec gaa gcg ccc gag caa aac acg 1171 
Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala Pro Glu Gin Asn Thr 
345 350 355 

gag taactttcta agegatgtec ggc 1197 
Glu 



<210> 836 
<211> 358 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 836 

Met Val Pro Ala Glu Leu Phe Ala Arg Val Glu Phe Pro Asp His Lys 
15 10 15 

lie Leu Ala Gin Thr Lys Asp Phe His Asp Ser Leu Thr Lys Pro Pro 
20 25 30 

Gly Ser Leu Gly Lys Leu Glu Gin lie Gly Cys Phe He Ser Ala Cys 
35 40 45 

Gin Gly Gin He Pro Pro Arg Pro Leu Asn Asn Ser Lys He Val Val 
50 55 60 

Phe Ala Gly Asp His Gly Val Ala Thr Lys Gly Val Ser Ala Tyr Pro 
65 70 75 80 

Ser Ser Val Ser Leu Gin Met Ala Glu Asn He Thr Asn Gly Gly Ala 
85 90 95 

Ala He Asn Val He Ala Arg Thr Thr Gly Thr Ser Val Arg Leu He 
100 105 110 

Asp Thr Ser Leu Asp His Glu Ala Trp Gly Asp Glu Arg Val Ser Arg 
115 120 125 



Ser Cys Gly Ser He Asp Val Glu Asp Ala Met Thr Gin Glu Gin Val 
130 135 140 
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Glu Arg Ala Leu Lys lie Gly Lys Arg lie Ala Asp Gin Glu Val Asp 
145 150 155 160 

Ala Gly Ala Asp lie Leu lie Pro Gly Asp Leu Gly lie Gly Asn Thr 
165 170 175 

Thr Thr Ala Ala Ala Leu Val Gly Thr Phe Thr Leu Ala Glu Pro Val 
180 185 190 

Val Val Val Gly Arg Gly Thr Gly lie Asp Asp Glu Ala Trp Lys Leu 
195 200 205 

Lys Val Ser Ala lie Arg Asp Ala Met Phe Arg Ala Arg Asp Leu Arg 
210 215 220 

Gin Asp Pro lie Ala lie Ala Arg Lys lie Ser Ser Pro Asp Leu Ala 
225 230 235 240 

Ala Met Ala Ala Phe lie Ala Gin Ala Ala Val Arg Arg Thr Pro Val 
245 250 255 

Leu Leu Asp Gly Val Val Val Thr Ala Ala Ala Leu Leu Ala Asn Lys 
260 265 270 

Leu Ala Pro Gly Ala Arg Arg Trp Phe lie Ala Gly His Arg Ser Thr 
275 280 285 

Glu Pro Ala His Ser Val Ala Leu Asn Ala Leu Ala Leu Asp Pro lie 
290 295 300 

Leu Glu Leu Gly Met Ser Leu Gly Glu Gly Ser Gly Ala Ala Thr Ala 
305 310 315 320 

Leu Pro Leu Val Lys lie Ala Val Asp Leu Met Asn Asp Met Ser Thr 
325 330 335 

Phe Ser Ser Ala Gly Val Asp Gly Pro Leu Asn Ala Ser Ser Glu Ala 
340 345 350 

Pro Glu Gin Asn Thr Glu 
355 



<210> 837 
<211> 645 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (622) 

<223> RXA02136 

<400> 837 

tggttttggt ctgggttact acgcgtattc ccgcaccatt cagcctcgta agtggcgtac 60 

ccctcgtgca cgcgttgaaa ttggtgctga agtctagcgc atg cgc acg tta gtt 115 

Met Arg Thr Leu Val 
1 5 



ctt ggc ggg gcc agg tct ggt aag tct get ttt gca gaa tea ctt gtt 163 
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Leu Gly Gly Ala Arg Ser Gly Lys Ser Ala Phe Ala Glu Ser Leu Val 
10 15 20 

gga tct ggt ccc gtt ttg tat gtc gca acg gca agg cct teg gga gat 211 
Gly Ser Gly Pro Val Leu Tyr Val Ala Thr Ala Arg Pro Ser Gly Asp 
25 30 35 

gat cct gaa ttc gec gag cgc att gcg gtt cat gcg gag egg cgc cca 259 
Asp Pro Glu Phe Ala Glu Arg lie Ala Val His Ala Glu Arg Arg Pro 
40 45 50 

acg tct tgg gtg ttg gac gag gag ggg gac gtc gat aag ctt ctt gec 3 07 
Thr Ser Trp Val Leu Asp Glu Glu Gly Asp Val Asp Lys Leu Leu Ala 
55 60 65 

teg cca ccg gec atg ccg gtg etc gtt gat gac ctg ggc acc tgg etc 3 55 
Ser Pro Pro Ala Met Pro Val Leu Val Asp Asp Leu Gly Thr Trp Leu 
70 75 80 85 

acg cac gec acc gat gcg tgc gac ggt tgg gag gcg agt teg gcg cag 403 
Thr His Ala Thr Asp Ala Cys Asp Gly Trp Glu Ala Ser Ser Ala Gin 
90 95 100 

ctt gag gec aag atg gat ttg ctt ate gac gec ate etc cac ttt cag 451 
Leu Glu Ala Lys Met Asp Leu Leu lie Asp Ala lie Leu His Phe Gin 
105 110 115 

ggc gaa gat ctg gta att gtt tea cct gaa gtt ggt atg gga ate gtc 499 
Gly Glu Asp Leu Val He Val Ser Pro Glu Val Gly Met Gly He Val 
120 125 130 

ccg gaa tat aaa tct ggg cgc ctt ttt cgt gat cgc ate ggc aca ctt 547 
Pro Glu Tyr Lys Ser Gly Arg Leu Phe Arg Asp Arg He Gly Thr Leu 
135 140 145 

aat cag cgt gtc gca gcg att tgc gag agg gtt gtc ttc gtg gtt get 59 5 
Asn Gin Arg Val Ala Ala He Cys Glu Arg Val Val Phe Val Val Ala 
150 155 160 165 

ggt ctg cca eta gag ttg aaa acg ttt taagaaaaca gtcggtttga 642 
Gly Leu Pro Leu Glu Leu Lys Thr Phe 
170 

agg 645 



<210> 838 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 838 

Met Arg Thr Leu Val Leu Gly Gly Ala Arg Ser Gly Lys Ser Ala Phe 
15 10 15 

Ala Glu Ser Leu Val Gly Ser Gly Pro Val Leu Tyr Val Ala Thr Ala 
20 25 30 

Arg Pro Ser Gly Asp Asp Pro Glu Phe Ala Glu Arg He Ala Val His 
35 40 45 



BGI-121CP 



-1125- 



Ala Glu Arg Arg 
50 

Asp Lys Leu Leu 
65 

Leu Gly Thr Trp 



Ala Ser Ser Ala 
100 

lie Leu His Phe 
115 

Gly Met Gly lie 
130 

Arg lie Gly Thr 
145 

Val Phe Val Val 



Pro Thr Ser Trp 
55 

Ala Ser Pro Pro 
70 

Leu Thr His Ala 
85 

Gin Leu Glu Ala 



Gin Gly Glu Asp 
120 

Val Pro Glu Tyr 
135 

Leu Asn Gin Arg 
150 

Ala Gly Leu Pro 
165 



Val Leu Asp Glu 
60 

Ala Met Pro Val 
75 

Thr Asp Ala Cys 
90 

Lys Met Asp Leu 
105 

Leu Val lie Val 



Lys Ser Gly Arg 
140 

Val Ala Ala lie 
155 

Leu Glu Leu Lys 
170 



Glu Gly Asp Val 



Leu Val Asp Asp 
80 

Asp Gly Trp Glu 
95 

Leu lie Asp Ala 
110 

Ser Pro Glu Val 
125 

Leu Phe Arg Asp 



Cys Glu Arg Val 
160 

Thr Phe 



<210> 839 
<211> 575 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (552) 

<223> RXN03114 

<400> 839 

act ccg ggg cat ttt gtt gcg etc gcg egg gag att gcg ggc gcg gtg 

Thr Pro Gly His Phe Val Ala Leu Ala Arg Glu lie Ala Gly Ala Val 
15 10 15 

cgc cgc gag ttg acg gtg ggg ttg gat get ggt gac ggt ccg att tta 
Arg Arg Glu Leu Thr Val Gly Leu Asp Ala Gly Asp Gly Pro lie Leu 
20 25 30 

agg cag age ttt gat gtt ggt ttt ttg ctt gtc gac gee tec ttc cac 
Arg Gin Ser Phe Asp Val Gly Phe Leu Leu Val Asp Ala Ser Phe His 
35 40 45 

att cat ate aat ggc gtg tct act ggg cag teg gtt gcg ccg gat gat 
He His He Asn Gly Val Ser Thr Gly Gin Ser Val Ala Pro Asp Asp 
50 55 60 

gta gtt gag gtg gtg cgt ggt ttg get gat get teg gag ttg tec gtg 
Val Val Glu Val Val Arg Gly Leu Ala Asp Ala Ser Glu Leu Ser Val 
65 70 75 80 

gaa agt gtt get gag ttg tgt act ccc gtg gca ccg gtt tea tta tct 
Glu Ser Val Ala Glu Leu Cys Thr Pro Val Ala Pro Val Ser Leu Ser 
85 90 95 



48 



96 



144 



192 



240 



288 



gag 



gca cag ggg aat cct gcg cct att ggg tgg ttg gag cat gat ggc 336 
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Glu Ala Gin Gly Asn Pro Ala Pro He Gly Trp Leu Glu His Asp Gly 
100 105 HO 

gtg gtg teg ttg ggt gcg ggt att cca ggg ggg egg gtg gag get cgt 3 84 
Val Val Ser Leu Gly Ala Gly He Pro Gly Gly Arg Val Glu Ala Arg 
115 120 125 

tta gcg cgt ttt att gcg gtg att gag gcg gag acc act att acc cca 43 2 
Leu Ala Arg Phe He Ala Val He Glu Ala Glu Thr Thr He Thr Pro 
130 135 140 

tgg aat teg ttg ate att cat gat ttg tat gag ggt gtt gca gaa cag 480 
Trp Asn Ser Leu He He His Asp Leu Tyr Glu Gly Val Ala Glu Gin 
145 150 155 160 

gtg gtg aag gtt ctg get ccc atg ggg ttg gtt ttt gat get aat tea 
Val Val Lys Val Leu Ala Pro Met Gly Leu Val Phe Asp Ala Asn Ser 
165 170 175 

ccg ctt ctg gag tea ccg get ttg taactcgcca ttggtgcacg tct 
Pro Leu Leu Glu Ser Pro Ala Leu 
180 



528 



575 



<210> 840 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 840 

Thr Pro Gly His Phe Val Ala Leu Ala Arg Glu He Ala Gly Ala Val 
15 10 15 

Arg Arg Glu Leu Thr Val Gly Leu Asp Ala Gly Asp Gly Pro He Leu 
20 25 30 

Arg Gin Ser Phe Asp Val Gly Phe Leu Leu Val Asp Ala Ser Phe His 
35 40 45 

He His He Asn Gly Val Ser Thr Gly Gin Ser Val Ala Pro Asp Asp 
50 55 60 

Val Val Glu Val Val Arg Gly Leu Ala Asp Ala Ser Glu Leu Ser Val 
65 70 75 80 

Glu Ser Val Ala Glu Leu Cys Thr Pro Val Ala Pro Val Ser Leu Ser 
85 90 95 

Glu Ala Gin Gly Asn Pro Ala Pro He Gly Trp Leu Glu His Asp Gly 
100 105 HO 

Val Val Ser Leu Gly Ala Gly He Pro Gly Gly Arg Val Glu Ala Arg 
115 120 125 

Leu Ala Arg Phe He Ala Val He Glu Ala Glu Thr Thr He Thr Pro 
130 135 140 

Trp Asn Ser Leu He He His Asp Leu Tyr Glu Gly Val Ala Glu Gin 
145 150 155 160 

Val Val Lys Val Leu Ala Pro Met Gly Leu Val Phe Asp Ala Asn Ser 
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165 



170 



175 



Pro Leu Leu Glu Ser Pro Ala Leu 
180 



<210> 841 
<211> 1200 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1177) 
<223> RXN01810 

<400> 841 

ccaccaccac aatgttgctc atcctcgcgg cgttcgttgt cgcaggtggc tccatgactc 60 

gcttcaccgt cggcaacccg actggaaaat aaggcttcac atg aat aac get ttt 115 

Met Asn Asn Ala Phe 
1 5 

cga cgc acc ctt aca tec gta gtc etc gec get age ttg gee tta acg 163 
Arg Arg Thr Leu Thr Ser Val Val Leu Ala Ala Ser Leu Ala Leu Thr 
10 15 20 

gee tgc gca age tgg gat tea cct acg gca tct tec aat ggt gat ctg 211 
Ala Cys Ala Ser Trp Asp Ser Pro Thr Ala Ser Ser Asn Gly Asp Leu 
25 30 35 

att gag gag ate cag gca age tec acc tea aca gat ccg cgc acc ttc 259 
He Glu Glu He Gin Ala Ser Ser Thr Ser Thr Asp Pro Arg Thr Phe 
40 45 50 

aca ggc ttg age ate gtg gaa gat ate ggc gat gtg gtt ccc gta acc 
Thr Gly Leu Ser He Val Glu Asp He Gly Asp Val Val Pro Val Thr 
55 60 65 

gac aac gee tea cca get ctg cca gtt tct ttg acc gac get gat ggc 355 
Asp Asn Ala Ser Pro Ala Leu Pro Val Ser Leu Thr Asp Ala Asp Gly 

75 80 85 



70 



307 



403 



aac gac gtg gtg gtg gag aac gtg tec cgc ate etc cca ctg gat etc 
Asn Asp Val Val Val Glu Asn Val Ser Arg He Leu Pro Leu Asp Leu 
90 95 100 

tac gga acc tat tec aaa acc ate get ggc ctg gga etc gtg gac aat 
Tyr Gly Thr Tyr Ser Lys Thr He Ala Gly Leu Gly Leu Val Asp Asn 
105 HO H5 

att gtg ggt cgt act gtt agt tec acc gag cct gca ttg gcg gac att 
He Val Gly Arg Thr Val Ser Ser Thr Glu Pro Ala Leu Ala Asp He 
120 125 130 

gag gtg gtc acc act ggc gga cac acc etc aat get gaa gcg ate ctt 547 
Glu Val Val Thr Thr Gly Gly His Thr Leu Asn Ala Glu Ala He Leu 
135 140 145 



451 



499 



aat tta cat ccg act ttg gtg ate ate gac cac teg ate ggc cca cgc 
Asn Leu His Pro Thr Leu Val He He Asp His Ser He Gly Pro Arg 



595 
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150 155 160 165 

gaa gtc ate gat cag ate cgc gca get ggt gtc gec acg gtg ate atg 
Glu Val lie Asp Gin He Arg Ala Ala Gly Val Ala Thr Val He Met 
170 175 180 

teg ccg cag cgt tec att gec tea att ggc gac gac ate cgc gac ate 
Ser Pro Gin Arg Ser He Ala Ser He Gly Asp Asp He Arg Asp He 
185 190 195 



643 



691 



gec tec gtc gtt gga ctt cct gaa gaa ggg gag aag etc gcg gaa cgt 73 9 
Ala Ser Val Val Gly Leu Pro Glu Glu Gly Glu Lys Leu Ala Glu Arg 
200 205 210 

tec gtt get gaa gtc gaa gag gec age acg gtt gtc gat gaa etc ace 7 87 
Ser Val Ala Glu Val Glu Glu Ala Ser Thr Val Val Asp Glu Leu Thr 
215 220 225 

cca gaa gat ccc etc aaa atg gta ttc etc tat gee cgc gga act ggt 
Pro Glu Asp Pro Leu Lys Met Val Phe Leu Tyr Ala Arg Gly Thr Gly 
230 235 240 245 

gga gtg ttc ttc att ttg ggc gat gee tat ggt gga cgc gat etc att 
Gly Val Phe Phe He Leu Gly Asp Ala Tyr Gly Gly Arg Asp Leu He 
250 255 260 

gaa ggc ctg ggc ggc gtc gac atg get get gaa aag ggc ate atg gat 931 
Glu Gly Leu Gly Gly Val Asp Met Ala Ala Glu Lys Gly He Met Asp 
265 270 275 

ctg gca cca gec aac gcg gaa gca ctt gec gaa eta aat cca gac gtc 97 9 
Leu Ala Pro Ala Asn Ala Glu Ala Leu Ala Glu Leu Asn Pro Asp Val 
280 285 290 



835 



883 



1027 



1075 



ttc gtg atg atg teg gaa gga eta gtc teg aca gga ggt ate gac ggt 
Phe Val Met Met Ser Glu Gly Leu Val Ser Thr Gly Gly He Asp Gly 
295 300 305 

ctt atg gaa cgc ccc ggc att get cag aca acc gec gga caa aac caa 
Leu Met Glu Arg Pro Gly He Ala Gin Thr Thr Ala Gly Gin Asn Gin 
310 315 320 325 

cga gta ctg gcg ctt ccc gat ggt caa tea ttg gec ttt ggt gec caa 1123 
Arg Val Leu Ala Leu Pro Asp Gly Gin Ser Leu Ala Phe Gly Ala Gin 
330 335 340 

act ggc gag ttg ttg etc cgc gca tec cgc gaa ctg tat gtg cag ggc 1171 
Thr Gly Glu Leu Leu Leu Arg Ala Ser Arg Glu Leu Tyr Val Gin Gly 
345 350 355 

ggc gag tagatggttg tgaaggaggt tga 12 0 0 

Gly Glu 



<210> 842 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 842 
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Met Asn Asn Ala Phe Arg Arg Thr Leu Thr Ser Val Val Leu Ala Ala 
15 10 15 

Ser Leu Ala Leu Thr Ala Cys Ala Ser Trp Asp Ser Pro Thr Ala Ser 
20 25 30 

Ser Asn Gly Asp Leu He Glu Glu He Gin Ala Ser Ser Thr Ser Thr 
35 40 45 

Asp Pro Arg Thr Phe Thr Gly Leu Ser He Val Glu Asp He Gly Asp 
50 55 60 

Val Val Pro Val Thr Asp Asn Ala Ser Pro Ala Leu Pro Val Ser Leu 
65 70 75 80 

Thr Asp Ala Asp Gly Asn Asp Val Val Val Glu Asn Val Ser Arg He 
85 90 95 

Leu Pro Leu Asp Leu Tyr Gly Thr Tyr Ser Lys Thr He Ala Gly Leu 
100 105 HO 

Gly Leu Val Asp Asn He Val Gly Arg Thr Val Ser Ser Thr Glu Pro 
115 120 125 

Ala Leu Ala Asp He Glu Val Val Thr Thr Gly Gly His Thr Leu Asn 
130 135 140 

Ala Glu Ala He Leu Asn Leu His Pro Thr Leu Val He lie Asp His 
145 150 155 160 

Ser He Gly Pro Arg Glu Val He Asp Gin He Arg Ala Ala Gly Val 
165 170 175 

Ala Thr Val He Met Ser Pro Gin Arg Ser He Ala Ser He Gly Asp 
180 185 190 

Asp He Arg Asp He Ala Ser Val Val Gly Leu Pro Glu Glu Gly Glu 
195 200 205 

Lys Leu Ala Glu Arg Ser Val Ala Glu Val Glu Glu Ala Ser Thr Val 
210 215 220 

Val Asp Glu Leu Thr Pro Glu Asp Pro Leu Lys Met Val Phe Leu Tyr 
225 230 235 240 

Ala Arg Gly Thr Gly Gly Val Phe Phe He Leu Gly Asp Ala Tyr Gly 
245 250 255 

Gly Arg Asp Leu He Glu Gly Leu Gly Gly Val Asp Met Ala Ala Glu 
260 265 270 

Lys Gly He Met Asp Leu Ala Pro Ala Asn Ala Glu Ala Leu Ala Glu 
275 280 285 

Leu Asn Pro Asp Val Phe Val Met Met Ser Glu Gly Leu Val Ser Thr 
290 295 300 

Gly Gly He Asp Gly Leu Met Glu Arg Pro Gly He Ala Gin Thr Thr 
305 310 315 320 



Ala Gly Gin Asn Gin Arg Val Leu Ala Leu Pro Asp Gly Gin Ser Leu 
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325 330 335 

Ala Phe Gly Ala Gin Thr Gly Glu Leu Leu Leu Arg Ala Ser Arg Glu 
340 345 350 

Leu Tyr Val Gin Gly Gly Glu 
355 



<210> 843 
<211> 963 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (933) 

<223> RXS03205 

<400> 843 

gat tec ggc att ccc acg cag ttg gtg gag ggc age tgg ttt gaa ccg 

Asp Ser Gly He Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 

15 10 15 

gtt cgc ggg cgc acc ttt gac cgc ate ate gec aac ccg ccg ttc gtg 
Val Arg Gly Arg Thr Phe Asp Arg He He Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 
Val Gly Pro Pro Glu He Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gec tgc gcg cat etc 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 
Tyr Val Ala Trp Val He Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 HO 

gtg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gec aag 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gec ate caa cgt ctg gag gaa 
Val Gin Gly Val Gly Phe Gly Phe He Ala He Gin Arg Leu Glu Glu 
145 150 155 160 

gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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Asp Glu Ala Asp Glu Lys Ser Asp He Leu Ala Glu Ser Met Thr Gin 
165 170 175 

tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 57 6 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu He Glu Glu Tyr Phe Thr Arg 
180 185 190 



acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 624 
Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser He Leu Ser Ser Arg 
195 200 205 



ttc aaa gtt cgc cct ggc gtg gec egg gaa caa ate age ctg gee gat 672 
Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin He Ser Leu Ala Asp 
210 215 220 



gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 
Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 



acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 768 
Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 



ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 
He Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu He Leu 
260 265 270 



gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 8 64 
Glu Met Tyr Ala Met Ala Gin Gly He Glu Gly Glu Ser Leu His Asn 
275 280 285 



ggc gec att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 
Gly Ala He Ala Ala Leu Val Asp Leu He Arg His Gly Leu Val Leu 
290 295 300 

ccc get gat ctt etc gat tct taaataagga ctgattgtga aagccgtttt 
Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 844 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 844 
Asp Ser Gly He 
1 

Val Arg Gly Arg 
20 

Val Gly Pro Pro 
35 

Leu Asp Gly Ala 
50 

Asn Pro Gly Gly 
65 



Pro Thr Gin Leu 
5 

Thr Phe Asp Arg 

Glu He Gly His 
40 

Thr Ala Leu Val 

55 

Thr Ala His Leu 
70 



Val Glu Gly Ser 
10 

He He Ala Asn 
25 

Val Tyr Arg Asp 



Val Lys Glu Ala 
60 

Leu Gly Ala Trp 
75 



Trp Phe Glu Pro 
15 

Pro Pro Phe Val 
30 

Ser Gly Met Asp 
45 

Cys Ala His Leu 



Val His Ser Ala 
80 
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Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

Tyr Val Ala Trp Val He Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 HO 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe He Ala He Gin Arg Leu Glu Glu 
145 150 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp He Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu He Glu Glu Tyr Phe Thr Arg 
180 185 190 

Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser lie Leu Ser Ser Arg 
195 200 205 

Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin He Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

He Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu He Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly He Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala He Ala Ala Leu Val Asp Leu He Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 845 
<211> 956 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (933) 
<223> FRXA00306 

<400> 845 

gat tec ggc att ccc acg cag ttg gtg gag ggc age tgg ttt gaa ccg 

Asp Ser Gly He Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 
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gtt cgc ggg cgc acc ttt gac cgc ate ate gec aac ccg ccg ttc gtg 
Val Arg Gly Arg Thr Phe Asp Arg He He Ala Asn Pro Pro Phe Val 
20 25 30 

gtg gga cca ccg gaa att ggg cat gtg tac cgc gat tec ggc atg gat 
Val Gly Pro Pro Glu He Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

eta gac ggc gcg acc gcg ttg gtg gtc aaa gaa gee tgc gcg cat etc 
Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

aac cct ggt ggc acc get cac ctg etc ggc gca tgg gtg cat tec gcg 
Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 



96 



144 



192 



240 



gat caa teg tgg cag cag cgc gtt gca gaa tgg ttg ccg gat aac ggt 
Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

tat gtt get tgg gtt att gag cgc gac gee gtg age ccc gcg cag tat 
Tyr Val Ala Trp Val He Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 HO 

gtg ggc acg tgg ctt agt gat gag tec etc gat ctg cgt age ccc gag 
Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

gca gca gca cgc acc acc gcg tgg ctt aac cac ttt gaa aaa gee aag 
Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

gtt caa ggc gtt ggt ttt ggt ttc ate gee ate caa cgt ctg gag gaa 
Val Gin Gly Val Gly Phe Gly Phe He Ala He Gin Arg Leu Glu Glu 
145 150 155 160 

gac gag gcg gat gag aaa tec gat ate ttg get gaa tec atg acc cag 
Asp Glu Ala Asp Glu Lys Ser Asp He Leu Ala Glu Ser Met Thr Gin 
165 170 175 

tac ttc gag gat cct etc ggc cct gaa att gag gag tac ttc acc cgc 
Tyr Phe Glu Asp Pro Leu Gly Pro Glu He Glu Glu Tyr Phe Thr Arg 
180 185 190 

acc gca tgg ctt cgt gaa caa act cgc gat tec att ctg age tec cgc 
Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser He Leu Ser Ser Arg 
195 200 205 

ttc aaa gtt cgc cct ggc gtg gee egg gaa caa ate age ctg gee gat 
Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin He Ser Leu Ala Asp 
210 215 220 

gcg gaa gaa ggc atg ggc ttt agt cct gtc acg ttg agg etc acc cgc 
Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

acc gat ggt cct cgt tgg tec cat gat gtt gat gag cat gtg get tec 
Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

ate gtc gca gga ctt aac cca cat gga etc ccc ttt gaa gaa ate ctg 816 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 
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Ile Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu lie Leu 
260 265 270 

gaa atg tac gcg atg get caa ggt ate gag gga gaa tec ctg cac aac 864 
Glu Met Tyr Ala Met Ala Gin Gly lie Glu Gly Glu Ser Leu His Asn 
275 280 285 

ggc gee att gcg gcg ttg gtg gat etc ate cgc cac gga ttg gtg ttg 912 
Gly Ala lie Ala Ala Leu Val Asp Leu lie Arg His Gly Leu Val Leu 
290 295 300 

ccc get gat ctt etc gat tct taaataagga ctgattgtga aag 956 
Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 846 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 846 

Asp Ser Gly lie Pro Thr Gin Leu Val Glu Gly Ser Trp Phe Glu Pro 
15 10 15 

Val Arg Gly Arg Thr Phe Asp Arg lie lie Ala Asn Pro Pro Phe Val 
20 25 30 

Val Gly Pro Pro Glu lie Gly His Val Tyr Arg Asp Ser Gly Met Asp 
35 40 45 

Leu Asp Gly Ala Thr Ala Leu Val Val Lys Glu Ala Cys Ala His Leu 
50 55 60 

Asn Pro Gly Gly Thr Ala His Leu Leu Gly Ala Trp Val His Ser Ala 
65 70 75 80 

Asp Gin Ser Trp Gin Gin Arg Val Ala Glu Trp Leu Pro Asp Asn Gly 
85 90 95 

Tyr Val Ala Trp Val lie Glu Arg Asp Ala Val Ser Pro Ala Gin Tyr 
100 105 110 

Val Gly Thr Trp Leu Ser Asp Glu Ser Leu Asp Leu Arg Ser Pro Glu 
115 120 125 

Ala Ala Ala Arg Thr Thr Ala Trp Leu Asn His Phe Glu Lys Ala Lys 
130 135 140 

Val Gin Gly Val Gly Phe Gly Phe He Ala He Gin Arg Leu Glu Glu 
145 150 155 160 

Asp Glu Ala Asp Glu Lys Ser Asp He Leu Ala Glu Ser Met Thr Gin 
165 170 175 

Tyr Phe Glu Asp Pro Leu Gly Pro Glu lie Glu Glu Tyr Phe Thr Arg 
180 185 190 



Thr Ala Trp Leu Arg Glu Gin Thr Arg Asp Ser He Leu Ser Ser Arg 
195 200 205 
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Phe Lys Val Arg Pro Gly Val Ala Arg Glu Gin He Ser Leu Ala Asp 
210 215 220 

Ala Glu Glu Gly Met Gly Phe Ser Pro Val Thr Leu Arg Leu Thr Arg 
225 230 235 240 

Thr Asp Gly Pro Arg Trp Ser His Asp Val Asp Glu His Val Ala Ser 
245 250 255 

He Val Ala Gly Leu Asn Pro His Gly Leu Pro Phe Glu Glu He Leu 
260 265 270 

Glu Met Tyr Ala Met Ala Gin Gly He Glu Gly Glu Ser Leu His Asn 
275 280 285 

Gly Ala He Ala Ala Leu Val Asp Leu He Arg His Gly Leu Val Leu 
290 295 300 

Pro Ala Asp Leu Leu Asp Ser 
305 310 



<210> 847 
<211> 819 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (796) 

<223> RXC01715 

<400> 847 

acatgttgtt ggaacatgcc ggcagagccg acactacgat tcattcgcta aagggtctgg 60 

ccactgacac tggcaaagat ccacgaaagg aagttaccct gtg age gag etc gat 115 

Val Ser Glu Leu Asp 
1 5 

att aaa cag etc aac aaa ctg cag cgc tac tct cag tgg gcg gtg ttc 163 
He Lys Gin Leu Asn Lys Leu Gin Arg Tyr Ser Gin Trp Ala Val Phe 
10 15 20 

cgt get att cct gga gcg etc gat gat gat cgc aca gaa gtc act gac 211 
Arg Ala He Pro Gly Ala Leu Asp Asp Asp Arg Thr Glu Val Thr Asp 
25 30 35 

caa gca gec aag ttc ttt gee gac ctt gaa gca gaa ggc aaa gtc act 259 
Gin Ala Ala Lys Phe Phe Ala Asp Leu Glu Ala Glu Gly Lys Val Thr 
40 45 50 

gtc cgt ggc att tac aac gec tec ggc ctg cgc gca gac get gac tac 3 07 
Val Arg Gly He Tyr Asn Ala Ser Gly Leu Arg Ala Asp Ala Asp Tyr 
55 60 65 

atg ate tgg tgg cac gca gaa gaa ttc gaa gac att cag aag gee ttc 355 
Met He Trp Trp His Ala Glu Glu Phe Glu Asp He Gin Lys Ala Phe 
70 75 80 85 



get gat ttc cgc cgc ace acc att ttg ggt cag gtt tct gag gtc ttc 
Ala Asp Phe Arg Arg Thr Thr He Leu Gly Gin Val Ser Glu Val Phe 



403 



BGI-121CP 



-1136- 



90 95 100 

tgg ate gga aac get etc cac cgt cca tct gag ttc aac aag get cac 451 
Trp lie Gly Asn Ala Leu His Arg Pro Ser Glu Phe Asn Lys Ala His 
105 110 115 

ttg cct tea ttc ate atg ggt gaa gaa gca aag gac tgg ate act gtt 499 
Leu Pro Ser Phe He Met Gly Glu Glu Ala Lys Asp Trp He Thr Val 
120 125 130 

tac ccg ttc gtg cgc age tac gac tgg tac ate atg gag ccc ttg aag 547 
Tyr Pro Phe Val Arg Ser Tyr Asp Trp Tyr He Net Glu Pro Leu Lys 
135 140 145 

cgt tec cgc att etc cgc gag cac gga caa get get gtg gaa ttc cca 59 5 
Arg Ser Arg He Leu Arg Glu His Gly Gin Ala Ala Val Glu Phe Pro 
150 155 160 165 

gat gtt cgt gec aac act gtg ccg get ttc gca ctg ggt gac tac gaa 643 
Asp Val Arg Ala Asn Thr Val Pro Ala Phe Ala Leu Gly Asp Tyr Glu 
170 175 180 

tgg gtg ctg get ttc gag get gat gag ttg cac cgc att gtc gat ttg 691 
Trp Val Leu Ala Phe Glu Ala Asp Glu Leu His Arg He Val Asp Leu 
185 190 195 

atg cac aag atg cgt tac ace gag get cgc etc cac gtc cgt gag gag 73 9 
Met His Lys Met Arg Tyr Thr Glu Ala Arg Leu His Val Arg Glu Glu 
200 205 210 

ctg cca ttt att tct gga cag cgc gtc gac att gca gat ctg att aag 787 
Leu Pro Phe He Ser Gly Gin Arg Val Asp He Ala Asp Leu He Lys 
215 220 225 

gtt ctt cct taaaagctgc ttttctaaac gat 819 

Val Leu Pro 

230 



<210> 848 
<211> 232 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 848 

Val Ser Glu Leu Asp He Lys Gin Leu Asn Lys Leu Gin Arg Tyr Ser 
15 10 15 

Gin Trp Ala Val Phe Arg Ala He Pro Gly Ala Leu Asp Asp Asp Arg 
20 25 30 

Thr Glu Val Thr Asp Gin Ala Ala Lys Phe Phe Ala Asp Leu Glu Ala 
35 40 45 

Glu Gly Lys Val Thr Val Arg Gly He Tyr Asn Ala Ser Gly Leu Arg 
50 55 60 

Ala Asp Ala Asp Tyr Met He Trp Trp His Ala Glu Glu Phe Glu Asp 
65 70 75 80 



He Gin Lys Ala Phe Ala Asp Phe Arg Arg Thr Thr He Leu Gly Gin 



BGM21CP 



-1137- 



Val Ser Glu Val 
100 

Phe Asn Lys Ala 
115 

Asp Trp lie Thr 
130 

Met Glu Pro Leu 
145 

Ala Val Glu Phe 



Leu Gly Asp Tyr 
180 

Arg lie Val Asp 
195 

His Val Arg Glu 
210 

Ala Asp Leu lie 
225 



85 

Phe Trp lie Gly 



His Leu Pro Ser 
120 

Val Tyr Pro Phe 
135 

Lys Arg Ser Arg 
150 

Pro Asp Val Arg 
165 

Glu Trp Val Leu 



Leu Met His Lys 
200 

Glu Leu Pro Phe 
215 

Lys Val Leu Pro 

230 



90 

Asn Ala Leu His 
105 

Phe lie Met Gly 



Val Arg Ser Tyr 
140 

lie Leu Arg Glu 
155 

Ala Asn Thr Val 

170 

Ala Phe Glu Ala 

185 

Met Arg Tyr Thr 



lie Ser Gly Gin 
220 



95 

Arg Pro Ser Glu 
110 

Glu Glu Ala Lys 
125 

Asp Trp Tyr lie 



His Gly Gin Ala 
160 

Pro Ala Phe Ala 
175 

Asp Glu Leu His 
190 

Glu Ala Arg Leu 
205 

Arg Val Asp lie 



<210> 849 
<211> 1587 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1564) 

<223> RXN00420 

<400> 849 

attcgtgaac tcatggatct ttaggcaata aatgtgagat tggacgattt cacgcttgtc 60 



ttcaccacct gaaaattttc gggggtaacc tttaaaggcg atg aac agt tct cac 

Met Asn Ser Ser His 
1 5 



115 



ggc acg tec age tec ggc get teg gec ggt gec cac gga gec ctt ccc 
Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala His Gly Ala Leu Pro 
10 15 20 



163 



eta gaa get cag aaa ctg aac ggt tgg ggc cgc aca gee ccc acc acc 
Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg Thr Ala Pro Thr Thr 
25 30 35 



211 



get gag gta ctt acc acc cca gac eta gac ate att gtg gat gca gtc 
Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie lie Val Asp Ala Val 
40 45 50 



259 



cgc caa gtc get gaa caa aac gac tec aag ccg gac tac etc aag cgc 
Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro Asp Tyr Leu Lys Arg 



307 
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55 60 65 

ggc gtg att gcc cgt ggc atg ggt cgt tec tat ggt gac cca gec caa 3 55 
Gly Val lie Ala Arg Gly Met Gly Arg Ser Tyr Gly Asp Pro Ala Gin 
70 75 80 85 

aac gcc ggt ggc ctt gtc att gac atg cag cca ctg aac aaa ate cac 403 
Asn Ala Gly Gly Leu Val He Asp Met Gin Pro Leu Asn Lys He His 
90 95 100 

teg att gat cct gat tct gcg ate gtc gat gta gat ggc ggc gtc acc 
Ser He Asp Pro Asp Ser Ala He Val Asp Val Asp Gly Gly Val Thr 
105 110 115 

etc gat cag etc atg aag get gcc ctg cca tat ggc etc tgg gtt cct 
Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr Gly Leu Trp Val Pro 
120 125 130 

gtc ctt ccc ggc acc cgc caa gtc acc ate ggt ggc gca ate gga cca 
Val Leu Pro Gly Thr Arg Gin Val Thr He Gly Gly Ala He Gly Pro 
135 140 145 

gac ate cac ggt aag aac cac cac tct gca ggt tec ttc ggc gac cac 59 5 
Asp He His Gly Lys Asn His His Ser Ala Gly Ser Phe Gly Asp His 
150 155 160 165 

gtg gtc tec atg gaa etc etc gtt gca gac gga cgc ate ctg cac etc 643 
Val Val Ser Met Glu Leu Leu Val Ala Asp Gly Arg He Leu His Leu 
170 175 180 

gag cca gaa ggc acc gcc gaa gac cca cag ggc gac ctg ttc tgg gca 691 
Glu Pro Glu Gly Thr Ala Glu Asp Pro Gin Gly Asp Leu Phe Trp Ala 
185 190 195 

acc gtt ggt ggc atg ggc ctg acc ggc ate ate gtc cgt gca cgc ate 73 9 
Thr Val Gly Gly Met Gly Leu Thr Gly He He Val Arg Ala Arg He 
200 205 210 



cgc atg acc aag acg gaa acc gcc tac ttc att gcg gac acc gac cgc 
Arg Met Thr Lys Thr Glu Thr Ala Tyr Phe He Ala Asp Thr Asp Arg 
215 220 225 



451 



499 



547 



787 



acc aac aac ttg gaa gaa acc gtt gcg ttc cac tec gac gga tea gag 83 5 
Thr Asn Asn Leu Glu Glu Thr Val Ala Phe His Ser Asp Gly Ser Glu 
230 235 240 245 

cac aac tac acc tat tct tct gcg tgg ttc gat gtc ate age cct gag 883 
His Asn Tyr Thr Tyr Ser Ser Ala Trp Phe Asp Val He Ser Pro Glu 
250 255 260 

cca aag ctt ggc cgc tec acc ate tec cgt ggt tec ctg gca aca ctt 931 
Pro Lys Leu Gly Arg Ser Thr He Ser Arg Gly Ser Leu Ala Thr Leu 
265 270 275 

get cag ctg gaa gaa ttg gca cca aag ctg gcc aag gat cca ctg aag 979 
Ala Gin Leu Glu Glu Leu Ala Pro Lys Leu Ala Lys Asp Pro Leu Lys 
280 285 290 

ttt aat get cca cag ctg atg aag gtt cca gat ate ttc cca tec tgg 1027 
Phe Asn Ala Pro Gin Leu Met Lys Val Pro Asp He Phe Pro Ser Trp 
295 300 305 
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1123 



act ttg aac aag ctg acc ctt tec gca gtc ggt gtg get tac tac gec 1075 
Thr Leu Asn Lys Leu Thr Leu Ser Ala Val Gly Val Ala Tyr Tyr Ala 
310 315 320 325 

atg ggt gca cca gcg aaa aac cag gtg aaa aac etc acc cag ttc tac 
Met Gly Ala Pro Ala Lys Asn Gin Val Lys Asn Leu Thr Gin Phe Tyr 
330 335 340 

caa cca ctg gat ttg ate ggc gaa tgg aac cgt ggc tac ggc tec aag 1171 
Gin Pro Leu Asp Leu lie Gly Glu Trp Asn Arg Gly Tyr Gly Ser Lys 
345 350 355 

ggc ttc ctg cag tac cag ttc gtg gtc ccc aca gaa get gtt gag cct 1219 
Gly Phe Leu Gin Tyr Gin Phe Val Val Pro Thr Glu Ala Val Glu Pro 
360 365 370 

ttc aag gac ate ate cgc gat atg caa aag tec ggc cac tac tec gca 12 67 
Phe Lys Asp lie lie Arg Asp Met Gin Lys Ser Gly His Tyr Ser Ala 
375 380 385 

etc aac gtg ttc aaa ctg ttt ggc cca ggc aac cgc gca cca ctg tec 1315 
Leu Asn Val Phe Lys Leu Phe Gly Pro Gly Asn Arg Ala Pro Leu Ser 
390 395 400 405 

tac cca atg cca ggc tgg aac gtc tgc gtt gac ttc cct ate cgc cca 13 63 
Tyr Pro Met Pro Gly Trp Asn Val Cys Val Asp Phe Pro lie Arg Pro 
410 415 420 

ggt ctg gga get ttc ttg gac gat ctg gac aag cgc gtc atg gaa ttc 1411 
Gly Leu Gly Ala Phe Leu Asp Asp Leu Asp Lys Arg Val Met Glu Phe 
425 430 435 

ggc ggc cgc etc tac ctg gee aag gaa tec cgc acc tec gca gag aac 1459 
Gly Gly Arg Leu Tyr Leu Ala Lys Glu Ser Arg Thr Ser Ala Glu Asn 
440 445 450 

ttc cac gec atg tac cca ggt atg gaa ggc tgg ttg aag act cga aat 15 07 
Phe His Ala Met Tyr Pro Gly Met Glu Gly Trp Leu Lys Thr Arg Asn 
455 460 465 

gag ate gac cca acc gga gtc ttt gca tct gac atg tec cgc cga ctt 1555 
Glu lie Asp Pro Thr Gly Val Phe Ala Ser Asp Met Ser Arg Arg Leu 
470 475 480 485 

gag ctt tct taagaaaggg cttgaactaa aca 1587 
Glu Leu Ser 



<210> 850 
<211> 488 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 850 

Met Asn Ser Ser His Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala 
15 10 15 

His Gly Ala Leu Pro Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg 
20 25 30 
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Thr Ala Pro Thr 
35 

lie Val Asp Ala 
50 

Asp Tyr Leu Lys 
65 

Gly Asp Pro Ala 



Leu Asn Lys lie 
100 

Asp Gly Gly Val 
115 

Gly Leu Trp Val 
130 

Gly Ala lie Gly 
145 

Ser Phe Gly Asp 



Arg lie Leu His 
180 

Asp Leu Phe Trp 
195 

Val Arg Ala Arg 
210 

Ala Asp Thr Asp 
225 

Ser Asp Gly Ser 



Val lie Ser Pro 
260 

Ser Leu Ala Thr 
275 

Lys Asp Pro Leu 
290 

lie Phe Pro Ser 
305 

Val Ala Tyr Tyr 



Leu Thr Gin Phe 
340 



Thr Ala Glu Val 
40 

Val Arg Gin Val 
55 

Arg Gly Val lie 
70 

Gin Asn Ala Gly 
85 

His Ser lie Asp 



Thr Leu Asp Gin 
120 

Pro Val Leu Pro 
135 

Pro Asp lie His 
150 

His Val Val Ser 
165 

Leu Glu Pro Glu 



Ala Thr Val Gly 
200 

lie Arg Met Thr 
215 

Arg Thr Asn Asn 
230 

Glu His Asn Tyr 
245 

Glu Pro Lys Leu 



Leu Ala Gin Leu 
280 

Lys Phe Asn Ala 
295 

Trp Thr Leu Asn 
310 

Ala Met Gly Ala 
325 

Tyr Gin Pro Leu 



Leu Thr Thr Pro 



Ala Glu Gin Asn 
60 

Ala Arg Gly Met 
75 

Gly Leu Val lie 
90 

Pro Asp Ser Ala 
105 

Leu Met Lys Ala 



Gly Thr Arg Gin 
140 

Gly Lys Asn His 
155 

Met Glu Leu Leu 
170 

Gly Thr Ala Glu 

185 

Gly Met Gly Leu 



Lys Thr Glu Thr 

220 

Leu Glu Glu Thr 
235 

Thr Tyr Ser Ser 
250 

Gly Arg Ser Thr 
265 

Glu Glu Leu Ala 



Pro Gin Leu Met 
300 

Lys Leu Thr Leu 
315 

Pro Ala Lys Asn 
330 

Asp Leu lie Gly 
345 



Asp Leu Asp lie 
45 

Asp Ser Lys Pro 



Gly Arg Ser Tyr 
80 

Asp Met Gin Pro 
95 

lie Val Asp Val 
110 

Ala Leu Pro Tyr 
125 

Val Thr lie Gly 



His Ser Ala Gly 
160 

Val Ala Asp Gly 
175 

Asp Pro Gin Gly 
190 

Thr Gly lie lie 
205 

Ala Tyr Phe lie 



Val Ala Phe His 
240 

Ala Trp Phe Asp 
255 

lie Ser Arg Gly 
270 

Pro Lys Leu Ala 
285 

Lys Val Pro Asp 



Ser Ala Val Gly 
320 

Gin Val Lys Asn 
335 

Glu Trp Asn Arg 
350 
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Gly Tyr Gly Ser 
355 

Glu Ala Val Glu 
370 

Gly His Tyr Ser 
385 

Arg Ala Pro Leu 



Phe Pro lie Arg 
420 

Arg Val Met Glu 
435 

Thr Ser Ala Glu 
450 

Leu Lys Thr Arg 
465 

Met Ser Arg Arg 



Lys Gly Phe Leu 
360 

Pro Phe Lys Asp 
375 

Ala Leu Asn Val 
390 

Ser Tyr Pro Met 
405 

Pro Gly Leu Gly 



Phe Gly Gly Arg 
440 

Asn Phe His Ala 
455 

Asn Glu lie Asp 
470 

Leu Glu Leu Ser 
485 



Gin Tyr Gin Phe 



lie lie Arg Asp 
380 

Phe Lys Leu Phe 
395 

Pro Gly Trp Asn 
410 

Ala Phe Leu Asp 
425 

Leu Tyr Leu Ala 



Met Tyr Pro Gly 
460 

Pro Thr Gly Val 
475 



Val Val Pro Thr 
365 

Met Gin Lys Ser 



Gly Pro Gly Asn 
400 

Val Cys Val Asp 
415 

Asp Leu Asp Lys 
430 

Lys Glu Ser Arg 
445 

Met Glu Gly Trp 



Phe Ala Ser Asp 
480 



<210> 851 
<211> 563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (540) 

<223> FRXA00420 

<400> 851 

tgg act ttg aac aag ctg acc ctt tec gca gtc ggt gtg get tac tac 48 

Trp Thr Leu Asn Lys Leu Thr Leu Ser Ala Val Gly Val Ala Tyr Tyr 

15 10 15 

gec atg ggt gca cca gcg aaa aac cag gtg aaa aac etc acc cag ttc 96 
Ala Met Gly Ala Pro Ala Lys Asn Gin Val Lys Asn Leu Thr Gin Phe 
20 25 30 

tac caa cca ctg gat ttg ate ggc gaa tgg aac cgt ggc tac ggc tec 144 
Tyr Gin Pro Leu Asp Leu lie Gly Glu Trp Asn Arg Gly Tyr Gly Ser 
35 40 45 

aag ggc ttc ctg cag tac cag ttc gtg gtc ccc aca gaa get gtt gag 192 
Lys Gly Phe Leu Gin Tyr Gin Phe Val Val Pro Thr Glu Ala Val Glu 
50 55 60 

cct ttc aag gac ate ate cgc gat atg caa aag tec ggc cac tac tec 240 
Pro Phe Lys Asp lie lie Arg Asp Met Gin Lys Ser Gly His Tyr Ser 
65 70 75 80 



gca etc aac gtg ttc aaa ctg ttt ggc cca ggc aac cgc gca cca ctg 288 
Ala Leu Asn Val Phe Lys Leu Phe Gly Pro Gly Asn Arg Ala Pro Leu 
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85 90 95 

tec tac cca atg cca ggc tgg aac gtc tgc gtt gac ttc cct ate cgc 33 6 
Ser Tyr Pro Met Pro Gly Trp Asn Val Cys Val Asp Phe Pro lie Arg 
100 105 110 

cca ggt ctg gga get ttc ttg gac gat ctg gac aag cgc gtc atg gaa 3 84 
Pro Gly Leu Gly Ala Phe Leu Asp Asp Leu Asp Lys Arg Val Met Glu 
115 120 125 



ttc ggc ggc cgc etc tac ctg gec aag gaa tec cgc acc tec gca gag 
Phe Gly Gly Arg Leu Tyr Leu Ala Lys Glu Ser Arg Thr Ser Ala Glu 
130 135 140 



432 



aac ttc cac gec atg tac cca ggt atg gaa ggc tgg ttg aag act cga 480 
Asn Phe His Ala Met Tyr Pro Gly Met Glu Gly Trp Leu Lys Thr Arg 
145 150 155 160 

aat gag ate gac cca acc gga gtc ttt gca tct gac atg tec cgc cga 528 
Asn Glu lie Asp Pro Thr Gly Val Phe Ala Ser Asp Met Ser Arg Arg 
165 170 175 

ctt gag ctt tct taagaaaggg cttgaactaa aca 563 
Leu Glu Leu Ser 
180 



<210> 852 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 852 

Trp Thr Leu Asn Lys Leu Thr Leu Ser Ala Val Gly Val Ala Tyr Tyr 
15 10 15 

Ala Met Gly Ala Pro Ala Lys Asn Gin Val Lys Asn Leu Thr Gin Phe 
20 25 30 

Tyr Gin Pro Leu Asp Leu lie Gly Glu Trp Asn Arg Gly Tyr Gly Ser 
35 40 45 

Lys Gly Phe Leu Gin Tyr Gin Phe Val Val Pro Thr Glu Ala Val Glu 
50 55 60 

Pro Phe Lys Asp lie He Arg Asp Met Gin Lys Ser Gly His Tyr Ser 
65 70 75 80 

Ala Leu Asn Val Phe Lys Leu Phe Gly Pro Gly Asn Arg Ala Pro Leu 
85 90 95 

Ser Tyr Pro Met Pro Gly Trp Asn Val Cys Val Asp Phe Pro He Arg 
100 105 110 

Pro Gly Leu Gly Ala Phe Leu Asp Asp Leu Asp Lys Arg Val Met Glu 
115 120 125 

Phe Gly Gly Arg Leu Tyr Leu Ala Lys Glu Ser Arg Thr Ser Ala Glu 
130 135 140 

Asn Phe His Ala Met Tyr Pro Gly Met Glu Gly Trp Leu Lys Thr Arg 
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145 150 155 160 

Asn Glu lie Asp Pro Thr Gly Val Phe Ala Ser Asp Met Ser Arg Arg 
165 170 175 



Leu Glu Leu Ser 
180 



<210> 853 
<211> 622 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (622) 

<223> FRXA00426 



<400> 853 

attcgtgaac tcatggatct ttaggcaata aatgtgagat tggacgattt cacgcttgtc 60 

ttcaccacct gaaaattttc gggggtaacc tttaaaggcg atg aac agt tct cac 11 

Met Asn Ser Ser His 
1 5 



ggc acg tec age tec ggc get teg gec ggt gec cac gga gec ctt ccc 
Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala His Gly Ala Leu Pro 
10 15 20 



163 



eta gaa get cag aaa ctg aac ggt tgg ggc cgc aca gee ccc ace ace 211 
Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg Thr Ala Pro Thr Thr 
25 30 35 



get gag gta ctt acc ace cca gac eta gac ate att gtg gat gca gtc 259 
Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie lie Val Asp Ala Val 
40 45 50 



cgc caa gtc get gaa caa aac gac tec aag ccg gac tac etc aag cgc 3 07 

Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro Asp Tyr Leu Lys Arg 
55 60 65 

ggc gtg att gec cgt ggc atg ggt cgt tec tat ggt gac cca gec caa 3 55 

Gly Val He Ala Arg Gly Met Gly Arg Ser Tyr Gly Asp Pro Ala Gin 

70 75 80 85 

aac gec ggt ggc ctt gtc att gac atg cag cca ctg aac aaa ate cac 403 

Asn Ala Gly Gly Leu Val He Asp Met Gin Pro Leu Asn Lys He His 
90 95 100 



teg att gat cct gat tct gcg ate gtc gat gta gat ggc ggc gtc acc 451 
Ser He Asp Pro Asp Ser Ala He Val Asp Val Asp Gly Gly Val Thr 
105 110 115 

etc gat cag etc atg aag get gee ctg cca tat ggc etc tgg gtt cct 499 
Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr Gly Leu Trp Val Pro 
120 125 130 



gtc ctt ccc ggc acc cgc caa gtc acc ate ggt ggc gca ate gga cca 
Val Leu Pro Gly Thr Arg Gin Val Thr He Gly Gly Ala He Gly Pro 
135 140 145 
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gac ate cac ggt aag aac cac cac tct gca ggt tec ttc ggc gac cac 595 

Asp lie His Gly Lys Asn His His Ser Ala Gly Ser Phe Gly Asp His 
150 155 160 165 

gtg gtc tec atg gaa etc etc gtt gca 622 

Val Val Ser Met Glu Leu Leu Val Ala 
170 



<210> 854 
<211> 174 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 854 

Met Asn Ser Ser His Gly Thr Ser Ser Ser Gly Ala Ser Ala Gly Ala 
15 10 15 

His Gly Ala Leu Pro Leu Glu Ala Gin Lys Leu Asn Gly Trp Gly Arg 
20 25 30 

Thr Ala Pro Thr Thr Ala Glu Val Leu Thr Thr Pro Asp Leu Asp lie 
35 40 45 

lie Val Asp Ala Val Arg Gin Val Ala Glu Gin Asn Asp Ser Lys Pro 
50 55 60 

Asp Tyr Leu Lys Arg Gly Val lie Ala Arg Gly Met Gly Arg Ser Tyr 
65 70 75 80 

Gly Asp Pro Ala Gin Asn Ala Gly Gly Leu Val He Asp Met Gin Pro 
85 90 95 

Leu Asn Lys lie His Ser He Asp Pro Asp Ser Ala He Val Asp Val 
100 105 HO 

Asp Gly Gly Val Thr Leu Asp Gin Leu Met Lys Ala Ala Leu Pro Tyr 
115 120 125 

Gly Leu Trp Val Pro Val Leu Pro Gly Thr Arg Gin Val Thr He Gly 
130 135 140 

Gly Ala He Gly Pro Asp He His Gly Lys Asn His His Ser Ala Gly 
145 150 155 160 

Ser Phe Gly Asp His Val Val Ser Met Glu Leu Leu Val Ala 
165 170 



<210> 855 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXN00708 



<400> 855 
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cctgcgtatc ggctgccttt ttgaattctt ttcctcctcg aggcctaacc ttcaattcct 60 

taccgatccc cttccctgaa gtttcgctaa cctggcgtac atg act ctt tec ctt 115 

Met Thr Leu Ser Leu 
1 5 

cct cca att ggt ttc ggc acc gtt cat ctt gat ggc gca cct ggc gtt 163 
Pro Pro lie Gly Phe Gly Thr Val His Leu Asp Gly Ala Pro Gly Val 
10 15 20 

gaa gec ate get act gec att gat get ggt tac cgc etc ate gac acc 211 
Glu Ala lie Ala Thr Ala lie Asp Ala Gly Tyr Arg Leu lie Asp Thr 
25 30 35 

gcg tac aac tat gaa aat gaa ggt acc gtg ggc aag get gtc cgc gag 2 59 
Ala Tyr Asn Tyr Glu Asn Glu Gly Thr Val Gly Lys Ala Val Arg Glu 
40 45 50 

teg ggt gtc ccc cgc gag gaa ttg att gtt acc agt aag etc cct ggc 3 07 
Ser Gly Val Pro Arg Glu Glu Leu lie Val Thr Ser Lys Leu Pro Gly 
55 60 65 

cgc ttc cat get cgc gat eta gga cgc gtc cgc att gag gaa agt eta 355 
Arg Phe His Ala Arg Asp Leu Gly Arg Val Arg lie Glu Glu Ser Leu 
70 75 80 85 

tac cgc etc aac tta gat tac ate gat etc etc ttg att cac tgg cct 403 
Tyr Arg Leu Asn Leu Asp Tyr lie Asp Leu Leu Leu lie His Trp Pro 
90 95 100 

aat ccc age aag gat etc tac gtc gag gcg tgg gaa acg ctg att gaa 451 
Asn Pro Ser Lys Asp Leu Tyr Val Glu Ala Trp Glu Thr Leu lie Glu 
105 HO 115 

gtc cgc gat get ggc ctg gtc aag cac ate gga gtg tct aac ttc ctt 49 9 
Val Arg Asp Ala Gly Leu Val Lys His lie Gly Val Ser Asn Phe Leu 
120 125 130 

cca aat cac att gat cgc ctg cgc cgc gaa acc ggt gaa ctg ccg gec 547 
Pro Asn His lie Asp Arg Leu Arg Arg Glu Thr Gly Glu Leu Pro Ala 
135 140 145 

gtt aac cag ate gag ttg cac ccc tat ttc ccg cag gtg gag cag gta 59 5 
Val Asn Gin lie Glu Leu His Pro Tyr Phe Pro Gin Val Glu Gin Val 
150 155 160 165 

gat ttc cac gat gag ctg ggc ate att acc gag gee tgg age ccg etc 643 
Asp Phe His Asp Glu Leu Gly lie lie Thr Glu Ala Trp Ser Pro Leu 
170 175 180 



age aac ggt cgc gga etc gtc gaa gag cca ttg etc aag gaa ate ggc 
Ser Asn Gly Arg Gly Leu Val Glu Glu Pro Leu Leu Lys Glu lie Gly 
185 190 195 



691 



gag cgc tac ggg gtc ggc age ggc gaa ate gec etc get tgg cat cac 73 9 
Glu Arg Tyr Gly Val Gly Ser Gly Glu lie Ala Leu Ala Trp His His 
200 205 210 



gee agg gga ate gtt ccg att cca cgc tec acc aac ccg gec agg cag 
Ala Arg Gly lie Val Pro lie Pro Arg Ser Thr Asn Pro Ala Arg Gin 
215 220 225 
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cgc age aac ttg gag gcg gta aag att teg ctt ate gac gaa gac gtc 
Arg Ser Asn Leu Glu Ala Val Lys He Ser Leu He Asp Glu Asp Val 
230 235 240 245 

cag gcg att acc get ttg gcg cgc aaa aac ggc egg ate aaa gat caa 
Gin Ala He Thr Ala Leu Ala Arg Lys Asn Gly Arg He Lys Asp Gin 
250 255 260 

gat cca gee gtc tat gaa gaa ttc tagatagtta catcaaggtt ccg 
Asp Pro Ala Val Tyr Glu Glu Phe 
265 



835 



883 



930 



<210> 856 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 856 

Met Thr Leu Ser Leu Pro Pro He Gly Phe Gly Thr Val His Leu Asp 
15 10 15 

Gly Ala Pro Gly Val Glu Ala He Ala Thr Ala He Asp Ala Gly Tyr 
20 25 30 

Arg Leu He Asp Thr Ala Tyr Asn Tyr Glu Asn Glu Gly Thr Val Gly 
35 40 45 

Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu He Val Thr 
50 55 60 

Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly Arg Val Arg 
65 70 75 80 

He Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr He Asp Leu Leu 
85 90 55 

Leu He His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val Glu Ala Trp 
100 105 HO 

Glu Thr Leu He Glu Val Arg Asp Ala Gly Leu Val Lys His He Gly 
115 120 125 

Val Ser Asn Phe Leu Pro Asn His He Asp Arg Leu Arg Arg Glu Thr 
130 135 140 

Gly Glu Leu Pro Ala Val Asn Gin He Glu Leu His Pro Tyr Phe Pro 
145 150 155 160 

Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly He He Thr Glu 
165 170 175 

Ala Trp Ser Pro Leu Ser Asn Gly Arg Gly Leu Val Glu Glu Pro Leu 
180 185 190 

Leu Lys Glu He Gly Glu Arg Tyr Gly Val Gly Ser Gly Glu He Ala 
195 200 205 

Leu Ala Trp His His Ala Arg Gly He Val Pro He Pro Arg Ser Thr 
210 215 220 
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Asn Pro Ala Arg Gin Arg Ser Asn 
225 230 

lie Asp Glu Asp Val Gin Ala lie 
245 

Arg lie Lys Asp Gin Asp Pro Ala 
260 



Leu Glu Ala Val Lys lie Ser Leu 
235 240 

Thr Ala Leu Ala Arg Lys Asn Gly 
250 255 

Val Tyr Glu Glu Phe 
265 



<210> 857 
<211> 695 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (672) 
<223> FRXA00708 

<400> 857 

acc gtg ggc aag get gtc cgc gag teg ggt gtc ccc cgc gag gaa ttg 48 

Thr Val Gly Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu 
15 10 15 

att gtt acc agt aag etc cct ggc cgc ttc cat get cgc gat eta gga 9 6 
lie Val Thr Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly 
20 25 30 

cgc gtc cgc att gag gaa agt eta tac cgc etc aac tta gat tac ate 144 
Arg Val Arg lie Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr lie 
35 40 45 

gat etc etc ttg att cac tgg cct aat ccc age aag gat etc tac gtc 192 
Asp Leu Leu Leu lie His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val 
50 55 60 

gag gcg tgg gaa acg ctg att gaa gtc cgc gat get ggc ctg gtc aag 240 
Glu Ala Trp Glu Thr Leu lie Glu Val Arg Asp Ala Gly Leu Val Lys 
65 70 75 80 

cac ate gga gtg tct aac ttc ctt cca aat cac att gat cgc ctg cgc 2 88 
His lie Gly Val Ser Asn Phe Leu Pro Asn His lie Asp Arg Leu Arg 
85 90 95 

cgc gaa acc ggt gaa ctg ccg gec gtt aac cag ate gag ttg cac ccc 336 
Arg Glu Thr Gly Glu Leu Pro Ala Val Asn Gin lie Glu Leu His Pro 
100 105 110 

tat ttc ccg cag gtg gag cag gta gat ttc cac gat gag ctg ggc ate 3 84 
Tyr Phe Pro Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly lie 
115 120 125 

att acc gag gec tgg age ccg etc age aac ggt cgc gga etc gtc gaa 43 2 
lie Thr Glu Ala Trp Ser Pro Leu Ser Asn Gly Arg Gly Leu Val Glu 
130 135 140 



gag cca ttg etc aag gaa ate ggc gag cgc tac ggg gtc ggc age ggc 480 
Glu Pro Leu Leu Lys Glu lie Gly Glu Arg Tyr Gly Val Gly Ser Gly 
145 150 155 160 
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gaa ate gec etc get tgg cat cac gec agg gga ate gtt ccg att cca 52 8 
Glu lie Ala Leu Ala Trp His His Ala Arg Gly lie Val Pro He Pro 
165 170 175 

cgc tec acc aac ccg gec agg cag cgc age aac ttg gag gcg gta aag 57 6 
Arg Ser Thr Asn Pro Ala Arg Gin Arg Ser Asn Leu Glu Ala Val Lys 
180 185 190 

att teg ctt ate gac gaa gac gtc cag gcg att acc get ttg gcg cgc 62 4 
He Ser Leu He Asp Glu Asp Val Gin Ala He Thr Ala Leu Ala Arg 
195 200 205 

aaa aac ggc egg ate aaa gat caa gat cca gee gtc tat gaa gaa ttc 672 
Lys Asn Gly Arg He Lys Asp Gin Asp Pro Ala Val Tyr Glu Glu Phe 
210 215 220 

tagatagtta catcaaggtt ccg 6 95 



<210> 858 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 858 

Thr Val Gly Lys Ala Val Arg Glu Ser Gly Val Pro Arg Glu Glu Leu 
15 10 15 

He Val Thr Ser Lys Leu Pro Gly Arg Phe His Ala Arg Asp Leu Gly 
20 25 30 

Arg Val Arg He Glu Glu Ser Leu Tyr Arg Leu Asn Leu Asp Tyr He 
35 40 45 

Asp Leu Leu Leu lie His Trp Pro Asn Pro Ser Lys Asp Leu Tyr Val 
50 55 60 

Glu Ala Trp Glu Thr Leu He Glu Val Arg Asp Ala Gly Leu Val Lys 
65 70 75 80 

His He Gly Val Ser Asn Phe Leu Pro Asn His He Asp Arg Leu Arg 
85 90 95 

Arg Glu Thr Gly Glu Leu Pro Ala Val Asn Gin He Glu Leu His Pro 
100 105 110 

Tyr Phe Pro Gin Val Glu Gin Val Asp Phe His Asp Glu Leu Gly He 
115 120 125 

He Thr Glu Ala Trp Ser Pro Leu Ser Asn Gly Arg Gly Leu Val Glu 
130 135 140 

Glu Pro Leu Leu Lys Glu He Gly Glu Arg Tyr Gly Val Gly Ser Gly 
145 150 155 160 

Glu He Ala Leu Ala Trp His His Ala Arg Gly He Val Pro He Pro 
165 170 175 



Arg Ser Thr Asn Pro Ala Arg Gin Arg Ser Asn Leu Glu Ala Val Lys 
180 185 190 
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Ile Ser Leu lie 
195 

Lys Asn Gly Arg 
210 



Asp Glu Asp Val 
200 

lie Lys Asp Gin 
215 



Gin Ala lie Thr 

Asp Pro Ala Val 
220 



Ala Leu Ala Arg 
205 

Tyr Glu Glu Phe 



<210> 859 
<211> 1038 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1015) 
<223> RXA02373 

<400> 859 

aaagtcatag ctcatggtaa ttcagtgtag ataggcgtac ggtgggctat ccaattcatc 60 

tcaacctaag gcgcattttg gtgcgcatca aggagaaaat atg tct gtt gtg ggt 115 

Met Ser Val Val Gly 
1 5 

acc ggc eta ttc ttt gga tec ccg gag gaa gag egg gat aag ttg atg 163 
Thr Gly Leu Phe Phe Gly Ser Pro Glu Glu Glu Arg Asp Lys Leu Met 
10 15 20 

caa tct ttg atg gat cag aag aat aag ctt teg aag tct gaa ggt ate 211 
Gin Ser Leu Met Asp Gin Lys Asn Lys Leu Ser Lys Ser Glu Gly lie 
25 30 35 

cca ttg gtc acc ttg aat gat gga aaa acc att cct cag ctt ggt ttt 259 
Pro Leu Val Thr Leu Asn Asp Gly Lys Thr lie Pro Gin Leu Gly Phe 
40 45 50 

ggt gtg ttc aag gta gat ccc gat gaa gca gag cgc gta gtt acc gaa 3 07 
Gly Val Phe Lys Val Asp Pro Asp Glu Ala Glu Arg Val Val Thr Glu 
55 60 65 

gca ctt gag gta ggt tac cgc cac ate gat act get gcg att tac ggc 3 55 
Ala Leu Glu Val Gly Tyr Arg His lie Asp Thr Ala Ala lie Tyr Gly 
70 75 80 85 

aat gag gaa ggt gtc ggc cga get att get aag tec ggc att cct cgt 403 
Asn Glu Glu Gly Val Gly Arg Ala lie Ala Lys Ser Gly lie Pro Arg 
90 95 100 

gaa gag ctg ttt att act acc aag ttg tgg aac gat cgc cac ctg gat 451 
Glu Glu Leu Phe lie Thr Thr Lys Leu Trp Asn Asp Arg His Leu Asp 
105 110 115 

gta gaa get get ttt gag gag tct ctg cag aag ctg ggc ttg gat tat 499 
Val Glu Ala Ala Phe Glu Glu Ser Leu Gin Lys Leu Gly Leu Asp Tyr 
120 125 130 



gta gat ctg tac ttg gtg cac tgg ccg gca ccg aag aac gat aat tat 



547 
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Val Asp Leu Tyr Leu Val His Trp Pro Ala Pro Lys Asn Asp Asn Tyr 
135 140 145 

gtt get gca tgg aag ggc ttg gaa aag etc ggt gac cgt get cgt tec 
Val Ala Ala Trp Lys Gly Leu Glu Lys Leu Gly Asp Arg Ala Arg Ser 
150 155 160 165 

ate ggt gtg tgc aac ttc ctg cca gag cac eta gaa aag ctg ctg gca 
He Gly Val Cys Asn Phe Leu Pro Glu His Leu Glu Lys Leu Leu Ala 
170 175 180 

gag gca acc act gtg cct gec att aac cag att gag ctg cac cca get 
Glu Ala Thr Thr Val Pro Ala He Asn Gin lie Glu Leu His Pro Ala 
185 190 195 

ttg cag cag cgc gat get gtt gag gca tct ctt gca gca ggc ate act 
Leu Gin Gin Arg Asp Ala Val Glu Ala Ser Leu Ala Ala Gly He Thr 
200 205 210 

gtg gag teg tgg ggt cct ctg gga cag ggg cgt ttt gat ctt ggc get 
Val Glu Ser Trp Gly Pro Leu Gly Gin Gly Arg Phe Asp Leu Gly Ala 
215 220 225 

gag gaa cca ate gca get gca gcg aag aac cat gga aag acc cca get 83 5 
Glu Glu Pro He Ala Ala Ala Ala Lys Asn His Gly Lys Thr Pro Ala 
230 235 240 245 

cag gtt gtt ate cgt tgg cac ctg cag aac ggt ttc gtt gtg ttc ccc 
Gin Val Val He Arg Trp His Leu Gin Asn Gly Phe Val Val Phe Pro 
250 255 260 



aat gat cgt ggt ggt tea cac ccg aat gat ctg aac tagaaataag 
Asn Asp Arg Gly Gly Ser His Pro Asn Asp Leu Asn 
295 300 305 

gtaaggcect gca 



595 



643 



691 



739 



787 



883 



aag act gtg act aag age cgc atg gtg gaa aac ate gac gtg ttt gat 931 
Lys Thr Val Thr Lys Ser Arg Met Val Glu Asn He Asp Val Phe Asp 
265 270 275 

ttc gaa etc agt gat gag gag atg get gcg ate act get ctt gag cgc 
Phe Glu Leu Ser Asp Glu Glu Met Ala Ala He Thr Ala Leu Glu Arg 
280 285 290 



979 



1025 



1038 



<210> 860 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 860 

Met Ser Val Val Gly Thr Gly Leu Phe Phe Gly Ser Pro Glu Glu Glu 
15 10 15 

Arg Asp Lys Leu Met Gin Ser Leu Met Asp Gin Lys Asn Lys Leu Ser 
20 25 30 

Lys Ser Glu Gly He Pro Leu Val Thr Leu Asn Asp Gly Lys Thr He 
35 40 45 
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Pro Gin Leu Gly Phe 
50 

Arg Val Val Thr Glu 
65 

Ala Ala lie Tyr Gly 
85 

Ser Gly lie Pro Arg 
100 

Asp Arg His Leu Asp 
115 

Leu Gly Leu Asp Tyr 
130 

Lys Asn Asp Asn Tyr 
145 

Asp Arg Ala Arg Ser 
165 

Glu Lys Leu Leu Ala 
180 

Glu Leu His Pro Ala 
195 

Ala Ala Gly lie Thr 
210 

Phe Asp Leu Gly Ala 
225 

Gly Lys Thr Pro Ala 
245 

Phe Val Val Phe Pro 
260 

lie Asp Val Phe Asp 
275 

Thr Ala Leu Glu Arg 
290 

Asn 
305 



Gly Val Phe Lys Val Asp 
55 

Ala Leu Glu Val Gly Tyr 
70 75 

Asn Glu Glu Gly Val Gly 
90 

Glu Glu Leu Phe lie Thr 
105 

Val Glu Ala Ala Phe Glu 
120 

Val Asp Leu Tyr Leu Val 
135 

Val Ala Ala Trp Lys Gly 
150 155 

lie Gly Val Cys Asn Phe 
170 

Glu Ala Thr Thr Val Pro 
185 

Leu Gin Gin Arg Asp Ala 
200 

Val Glu Ser Trp Gly Pro 
215 

Glu Glu Pro lie Ala Ala 
230 235 

Gin Val Val lie Arg Trp 
250 

Lys Thr Val Thr Lys Ser 
265 

Phe Glu Leu Ser Asp Glu 
280 

Asn Asp Arg Gly Gly Ser 
295 



Pro Asp Glu Ala Glu 
60 

Arg His lie Asp Thr 
80 

Arg Ala lie Ala Lys 
95 

Thr Lys Leu Trp Asn 
110 

Glu Ser Leu Gin Lys 
125 

His Trp Pro Ala Pro 
140 

Leu Glu Lys Leu Gly 

160 

Leu Pro Glu His Leu 
175 

Ala He Asn Gin He 
190 

Val Glu Ala Ser Leu 
205 

Leu Gly Gin Gly Arg 
220 

Ala Ala Lys Asn His 
240 

His Leu Gin Asn Gly 

255 

Arg Met Val Glu Asn 
270 

Glu Met Ala Ala He 
285 

His Pro Asn Asp Leu 
300 



<210> 861 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1660) 
<223> RXS00389 
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<400> 861 

ccaccactgc gtaacctttc cgagcaagat atcgcggacc tgtcggattt gcttgccacc 60 

tctggcgcag gttcctaccg ccttcagttg aggtgaaagc atg ate acc gca acc 115 

Met lie Thr Ala Thr 
1 5 

gca ctg cat ggg tgt tea ctg att gat ggc gag tgg gtc get gga aaa 163 
Ala Leu His Gly Cys Ser Leu lie Asp Gly Glu Trp Val Ala Gly Lys 
10 15 20 

aat ggt gag att aca gga ttc gat ccg cgc acc aat gcg agt ctg aac 211 
Asn Gly Glu lie Thr Gly Phe Asp Pro Arg Thr Asn Ala Ser Leu Asn 
25 30 35 

cct tec tac tct tta gca aac age gca cag ctg cgc gee gec aca aca 259 
Pro Ser Tyr Ser Leu Ala Asn Ser Ala Gin Leu Arg Ala Ala Thr Thr 
40 45 50 

teg gcg aag cga get ttt gaa age tac cga etc act act cca gag gtt 307 
Ser Ala Lys Arg Ala Phe Glu Ser Tyr Arg Leu Thr Thr Pro Glu Val 
55 60 65 

aga gca gat ttc ctg gat tec ate get gac aac ate gat gcg eta tec 355 
Arg Ala Asp Phe Leu Asp Ser lie Ala Asp Asn lie Asp Ala Leu Ser 
70 75 80 85 

ggc gag ate gtg caa egg gcg age ctg gag aca ggt ttg gga act acc 403 
Gly Glu lie Val Gin Arg Ala Ser Leu Glu Thr Gly Leu Gly Thr Thr 
90 95 100 

cga etc aca ggc gaa gta gec cgc acc age aac cag etc cgc ctg ttt 451 
Arg Leu Thr Gly Glu Val Ala Arg Thr Ser Asn Gin Leu Arg Leu Phe 
105 110 115 

gca gaa acc gtg aga age gga cag ttc cac cga gta cgc att gaa cga 499 
Ala Glu Thr Val Arg Ser Gly Gin Phe His Arg Val Arg lie Glu Arg 
120 125 130 

gga ccg egg att gat ctt cgc cag cgt cag gtt ccg ttg gga cca gte 547 
Gly Pro Arg lie Asp Leu Arg Gin Arg Gin Val Pro Leu Gly Pro Val 
135 140 145 

gcg gta ttc ggg gca age aac ttc ccc gtc get ttc tct act get ggt 595 
Ala Val Phe Gly Ala Ser Asn Phe Pro Val Ala Phe Ser Thr Ala Gly 
150 155 160 165 

ggc gat aca gca tea gcg ttg get gca ggc tgc cct gtg gtt ttt aag 643 
Gly Asp Thr Ala Ser Ala Leu Ala Ala Gly Cys Pro Val Val Phe Lys 
170 175 180 

gcg cat aat gcg cac cct gga aca get gag etc gtc ggg caa gcg gtg 691 
Ala His Asn Ala His Pro Gly Thr Ala Glu Leu Val Gly Gin Ala Val 
185 190 195 

egg gga gec gtc gaa aag cat gag ttt gat get ggt gtg ttt aac ctt 73 9 
Arg Gly Ala Val Glu Lys His Glu Phe Asp Ala Gly Val Phe Asn Leu 
200 205 210 



gtc tac ggc cgt ggc gtg gaa att ggc cag gag ctg get gcg gat ccg 



787 
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Val Tyr Gly Arg Gly Val Glu lie Gly Gin Glu Leu Ala Ala Asp Pro 
215 220 225 

aat ate acg gca ate ggt ttt ace ggt tea cgc cag ggt ggt ttg gca 835 
Asn lie Thr Ala lie Gly Phe Thr Gly Ser Arg Gin Gly Gly Leu Ala 
230 235 240 245 

ctg tea cag act gcg ttt age cgc cca gtt ccc gtt cca gtc ttt gca 883 
Leu Ser Gin Thr Ala Phe Ser Arg Pro Val Pro Val Pro Val Phe Ala 
250 255 260 

gaa atg agt gec ace aac cct gtg ttc gtc ttc ccc ggc gcg ctg gcg 931 
Glu Met Ser Ala Thr Asn Pro Val Phe Val Phe Pro Gly Ala Leu Ala 
265 270 275 

gat ttg gat gca teg agt tec ttg get gag gcg ttt acc get tec gtc 979 
Asp Leu Asp Ala Ser Ser Ser Leu Ala Glu Ala Phe Thr Ala Ser Val 
280 285 290 

acc ggc agt tec ggg caa ttg tgc acc aag cct ggc etc gtt ttc ate 1027 
Thr Gly Ser Ser Gly Gin Leu Cys Thr Lys Pro Gly Leu Val Phe lie 
295 300 305 

ccg cgc ggt gtt gtt ggt gat get ttt gtg gcg etc gta gca gee aaa 1075 
Pro Arg Gly Val Val Gly Asp Ala Phe Val Ala Leu Val Ala Ala Lys 
310 315 320 325 

ttt aaa gaa acc acg ggt caa acg atg etc acg caa ggc ate get cag 1123 
Phe Lys Glu Thr Thr Gly Gin Thr Met Leu Thr Gin Gly lie Ala Gin 
330 335 340 

gca tgg cag cgc gga gtc gac aac ctt gca gca cag cca agt gta aaa 1171 
Ala Trp Gin Arg Gly Val Asp Asn Leu Ala Ala Gin Pro Ser Val Lys 
345 350 355 

ate etc gee caa ggc acc ccc gga gat gga gag aac gcg ccg ggc ccg 1219 
lie Leu Ala Gin Gly Thr Pro Gly Asp Gly Glu Asn Ala Pro Gly Pro 
360 365 370 

gtg gtg ttt gaa agt gat gtg cag gcg ttg eta aat aat gtg gtg ttg 1267 
Val Val Phe Glu Ser Asp Val Gin Ala Leu Leu Asn Asn Val Val Leu 
375 380 385 

cag gaa gaa ate ttc ggt gcg gca teg ctg gtg gtg cgt tat gat tec 1315 
Gin Glu Glu lie Phe Gly Ala Ala Ser Leu Val Val Arg Tyr Asp Ser 
390 395 400 405 

ccg gat caa etc cac caa gta gee aat tea etc gag gga caa tta aca 13 63 
Pro Asp Gin Leu His Gin Val Ala Asn Ser Leu Glu Gly Gin Leu Thr 
410 415 420 

gec acg ate cac gca tec cag gat gat ttc cag gaa gtc teg aaa ctt 1411 
Ala Thr lie His Ala Ser Gin Asp Asp Phe Gin Glu Val Ser Lys Leu 
425 430 435 

ate ccc etc ttg gag gat etc gcg ggc cgt gtt ctt tac ggc ggc tgg 1459 
lie Pro Leu Leu Glu Asp Leu Ala Gly Arg Val Leu Tyr Gly Gly Trp 
440 445 450 

cca acg ggt gtg gaa gtt ggg cac acg gtt ate cat gga ggc cct tat 1507 
Pro Thr Gly Val Glu Val Gly His Thr Val lie His Gly Gly Pro Tyr 



BGI-121CP 



-1154- 



455 460 465 

ccg gcg acc tea aat gcg cag teg aca agt gtt gga acc ctg gca ate 1555 
Pro Ala Thr Ser Asn Ala Gin Ser Thr Ser Val Gly Thr Leu Ala lie 
470 475 480 485 

gag aga ttt atg cgc ccg gtt tct tat caa act ttc ccg get gag ctg 1603 
Glu Arg Phe Met Arg Pro Val Ser Tyr Gin Thr Phe Pro Ala Glu Leu 
490 495 500 

ctt cca gat cca gtt tct gag gcg aat aaa tgg get gta cct egg gaa 1651 
Leu Pro Asp Pro Val Ser Glu Ala Asn Lys Trp Ala Val Pro Arg Glu 
505 510 515 

ata gac cgt taatagctgg tctttacatt tgc 1683 
lie Asp Arg 
520 



<210> 862 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicurn 
<400> 862 

Met lie Thr Ala Thr Ala Leu His Gly Cys Ser Leu lie Asp Gly Glu 
15 10 15 

Trp Val Ala Gly Lys Asn Gly Glu lie Thr Gly Phe Asp Pro Arg Thr 
20 25 30 

Asn Ala Ser Leu Asn Pro Ser Tyr Ser Leu Ala Asn Ser Ala Gin Leu 
35 40 45 

Arg Ala Ala Thr Thr Ser Ala Lys Arg Ala Phe Glu Ser Tyr Arg Leu 
50 55 60 

Thr Thr Pro Glu Val Arg Ala Asp Phe Leu Asp Ser lie Ala Asp Asn 
65 70 75 80 

lie Asp Ala Leu Ser Gly Glu lie Val Gin Arg Ala Ser Leu Glu Thr 
85 90 95 

Gly Leu Gly Thr Thr Arg Leu Thr Gly Glu Val Ala Arg Thr Ser Asn 
100 105 110 

Gin Leu Arg Leu Phe Ala Glu Thr Val Arg Ser Gly Gin Phe His Arg 
115 120 125 

Val Arg lie Glu Arg Gly Pro Arg lie Asp Leu Arg Gin Arg Gin Val 
130 135 140 

Pro Leu Gly Pro Val Ala Val Phe Gly Ala Ser Asn Phe Pro Val Ala 
145 150 155 160 

Phe Ser Thr Ala Gly Gly Asp Thr Ala Ser Ala Leu Ala Ala Gly Cys 
165 170 175 

Pro Val Val Phe Lys Ala His Asn Ala His Pro Gly Thr Ala Glu Leu 
180 185 190 
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Val Gly Gin Ala Val Arg Gly Ala Val Glu Lys His Glu Phe Asp Ala 
195 200 205 

Gly Val Phe Asn Leu Val Tyr Gly Arg Gly Val Glu lie Gly Gin Glu 
210 215 220 

Leu Ala Ala Asp Pro Asn lie Thr Ala lie Gly Phe Thr Gly Ser Arg 
225 230 235 240 

Gin Gly Gly Leu Ala Leu Ser Gin Thr Ala Phe Ser Arg Pro Val Pro 
245 250 255 

Val Pro Val Phe Ala Glu Met Ser Ala Thr Asn Pro Val Phe Val Phe 
260 265 270 

Pro Gly Ala Leu Ala Asp Leu Asp Ala Ser Ser Ser Leu Ala Glu Ala 
275 280 285 

Phe Thr Ala Ser Val Thr Gly Ser Ser Gly Gin Leu Cys Thr Lys Pro 
290 295 300 

Gly Leu Val Phe lie Pro Arg Gly Val Val Gly Asp Ala Phe Val Ala 
305 310 315 320 

Leu Val Ala Ala Lys Phe Lys Glu Thr Thr Gly Gin Thr Met Leu Thr 
325 330 335 

Gin Gly lie Ala Gin Ala Trp Gin Arg Gly Val Asp Asn Leu Ala Ala 
340 345 350 

Gin Pro Ser Val Lys lie Leu Ala Gin Gly Thr Pro Gly Asp Gly Glu 
355 360 365 

Asn Ala Pro Gly Pro Val Val Phe Glu Ser Asp Val Gin Ala Leu Leu 
370 375 380 

Asn Asn Val Val Leu Gin Glu Glu He Phe Gly Ala Ala Ser Leu Val 
385 390 395 400 

Val Arg Tyr Asp Ser Pro Asp Gin Leu His Gin Val Ala Asn Ser Leu 
405 410 415 

Glu Gly Gin Leu Thr Ala Thr He His Ala Ser Gin Asp Asp Phe Gin 
420 425 430 

Glu Val Ser Lys Leu He Pro Leu Leu Glu Asp Leu Ala Gly Arg Val 
435 440 445 

Leu Tyr Gly Gly Trp Pro Thr Gly Val Glu Val Gly His Thr Val He 
450 455 460 

His Gly Gly Pro Tyr Pro Ala Thr Ser Asn Ala Gin Ser Thr Ser Val 
465 470 475 480 

Gly Thr Leu Ala He Glu Arg Phe Met Arg Pro Val Ser Tyr Gin Thr 
485 490 495 

Phe Pro Ala Glu Leu Leu Pro Asp Pro Val Ser Glu Ala Asn Lys Trp 
500 505 510 



Ala Val Pro Arg Glu He Asp Arg 
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515 520 



<210> 863 
<211> 882 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (859) 

<223> RXS00419 

<400> 863 

gctggttgaa gactcgaaat gagatcgacc caaccggagt ctttgcatct gacatgtccc 60 

gccgacttga gctttcttaa gaaagggctt gaactaaaca atg ctt aac gca gtg 115 

Met Leu Asn Ala Val 
1 5 

ggc aaa gcc caa aac att etc ctt ctt ggt gga acc tct gag ate ggt 163 
Gly Lys Ala Gin Asn lie Leu Leu Leu Gly Gly Thr Ser Glu He Gly 
10 15 20 

att tec att gtc tec cgc ttc etc aag cag ggt cca tec cat gtg acc 211 
He Ser lie Val Ser Arg Phe Leu Lys Gin Gly Pro Ser His Val Thr 
25 30 35 

ttg gca gcg cgt aaa gat tec cca cgc gtg gac gca gca gtc gca gag 2 59 
Leu Ala Ala Arg Lys Asp Ser Pro Arg Val Asp Ala Ala Val Ala Glu 
40 45 50 

ate aaa gca get ggc get get tec gtt get gtt gtt gat ttc gat gcg 3 07 
He Lys Ala Ala Gly Ala Ala Ser Val Ala Val Val Asp Phe Asp Ala 
55 60 65 

etc gac acc gaa tec cac cct gca gcc ate gac gca gcc ttt gaa aac 3 55 
Leu Asp Thr Glu Ser His Pro Ala Ala He Asp Ala Ala Phe Glu Asn 
70 75 80 85 

ggc gac gtt gac gta gca ate gtg get ttc ggc ate etc ggc gac aac 403 
Gly Asp Val Asp Val Ala He Val Ala Phe Gly He Leu Gly Asp Asn 
90 95 100 

gaa gca cag tgg cgc gac caa gca eta gca gtg gaa gca acc acc gtg 451 
Glu Ala Gin Trp Arg Asp Gin Ala Leu Ala Val Glu Ala Thr Thr Val 
105 110 115 

aac tac acc gcc ggc gtt tec gta ggt gta ctg ctg ggc cag aaa ttt 49 9 
Asn Tyr Thr Ala Gly Val Ser Val Gly Val Leu Leu Gly Gin Lys Phe 
120 125 130 

gag cag cag ggc cac ggc acc ate gtg gca ttg tec tct gtg gca ggc 547 
Glu Gin Gin Gly His Gly Thr He Val Ala Leu Ser Ser Val Ala Gly 
135 140 145 

cag cga gtc cgc cgc tec aac ttt gtc tac ggc tec gcc aag gca ggt 5 95 
Gin Arg Val Arg Arg Ser Asn Phe Val Tyr Gly Ser Ala Lys Ala Gly 
150 155 160 165 



ttc gac ggt ttc tac acc cag etc ggc gaa gcc ctg cgt gga tec ggt 



643 
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Phe Asp Gly Phe Tyr Thr Gin Leu Gly Glu Ala Leu Arg Gly Ser Gly 
170 175 180 

gcc aac gta ttg gtg gtt cgc cca ggc cag gta cgc acc aag atg tec 691 
Ala Asn Val Leu Val Val Arg Pro Gly Gin Val Arg Thr Lys Met Ser 
185 190 195 

gca gat ggt ggc gaa gcc cca ctg acc gtc aac cgc gaa gac gtg gca 739 
Ala Asp Gly Gly Glu Ala Pro Leu Thr Val Asn Arg Glu Asp Val Ala 
200 205 210 

gat get gtt tat gat gca gtg gtg aac aag aag gac ate ate ttt gtc 7 87 
Asp Ala Val Tyr Asp Ala Val Val Asn Lys Lys Asp lie He Phe Val 
215 220 225 

cac cca ctg ttc cag tac gtc tct ttt gcg ttc caa ttc att ccg cga 835 
His Pro Leu Phe Gin Tyr Val Ser Phe Ala Phe Gin Phe He Pro Arg 
230 235 240 245 

gca ate ttc cgc aag ctg ccg ttc taacggaagt tacggaagtt acg 882 
Ala He Phe Arg Lys Leu Pro Phe 
250 



<210> 864 
<211> 253 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 864 

Met Leu Asn Ala Val Gly Lys Ala Gin Asn He Leu Leu Leu Gly Gly 
15 10 15 

Thr Ser Glu He Gly He Ser He Val Ser Arg Phe Leu Lys Gin Gly 
20 25 30 

Pro Ser His Val Thr Leu Ala Ala Arg Lys Asp Ser Pro Arg Val Asp 
35 40 45 

Ala Ala Val Ala Glu He Lys Ala Ala Gly Ala Ala Ser Val Ala Val 
50 55 60 

Val Asp Phe Asp Ala Leu Asp Thr Glu Ser His Pro Ala Ala He Asp 
65 70 75 80 

Ala Ala Phe Glu Asn Gly Asp Val Asp Val Ala He Val Ala Phe Gly 
85 90 95 

He Leu Gly Asp Asn Glu Ala Gin Trp Arg Asp Gin Ala Leu Ala Val 
100 105 110 

Glu Ala Thr Thr Val Asn Tyr Thr Ala Gly Val Ser Val Gly Val Leu 
115 120 125 

Leu Gly Gin Lys Phe Glu Gin Gin Gly His Gly Thr He Val Ala Leu 
130 135 140 

Ser Ser Val Ala Gly Gin Arg Val Arg Arg Ser Asn Phe Val Tyr Gly 
145 150 155 160 



Ser Ala Lys Ala Gly Phe Asp Gly Phe Tyr Thr Gin Leu Gly Glu Ala 
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165 170 175 

Leu Arg Gly Ser Gly Ala Asn Val Leu Val Val Arg Pro Gly Gin Val 
180 185 190 

Arg Thr Lys Met Ser Ala Asp Gly Gly Glu Ala Pro Leu Thr Val Asn 
195 200 205 

Arg Glu Asp Val Ala Asp Ala Val Tyr Asp Ala Val Val Asn Lys Lys 
210 215 220 

Asp lie lie Phe Val His Pro Leu Phe Gin Tyr Val Ser Phe Ala Phe 
225 230 235 240 

Gin Phe lie Pro Arg Ala lie Phe Arg Lys Leu Pro Phe 
245 250 



<210> 865 
<211> 1673 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (1650) 

<223> RXC00416 

<400> 865 

ctg gcg tct tac tta age cca act gcg ctg gtg gtt gcg gtg ttg get 48 
Leu Ala Ser Tyr Leu Ser Pro Thr Ala Leu Val Val Ala Val Leu Ala 
15 10 15 

att ccg ctg tct gcg acc cgc ctg tat ttg gac gga ate age gtt gac 9 6 
lie Pro Leu Ser Ala Thr Arg Leu Tyr Leu Asp Gly lie Ser Val Asp 
20 25 30 

cag ggc ttt aga act cag ttt tta acc cgc atg get gac gat ate ggc 144 
Gin Gly Phe Arg Thr Gin Phe Leu Thr Arg Met Ala Asp Asp lie Gly 
35 40 45 

ttg teg gac atg aac tac ate gat atg cct acc ttc tac cct get gga 192 
Leu Ser Asp Met Asn Tyr lie Asp Met Pro Thr Phe Tyr Pro Ala Gly 
50 55 60 

tgg ttc tgg etc ggt ggt cgc ttg gee aat ctt ttg ggg ctg ccc ggt 240 
Trp Phe Trp Leu Gly Gly Arg Leu Ala Asn Leu Leu Gly Leu Pro Gly 
65 70 75 80 

tgg gaa get ttc cag cca tgg gca att gtg tec atg gca gtt get get 2 88 
Trp Glu Ala Phe Gin Pro Trp Ala lie Val Ser Met Ala Val Ala Ala 
85 90 95 

tct gtg tta gtt cca gtg tgg cag cgc ate acc ggt tec ctg ccg gtg 33 6 
Ser Val Leu Val Pro Val Trp Gin Arg lie Thr Gly Ser Leu Pro Val 
100 105 110 



gca aca ggc att gcg ttg gtg aca acc tgc att ate ttg gcg atg aat 384 
Ala Thr Gly He Ala Leu Val Thr Thr Cys He He Leu Ala Met Asn 
115 120 125 
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tcc gaa gag ccc tac get gca ate gtt gcg atg ggt att cca gcg atg 432 
Ser Glu Glu Pro Tyr Ala Ala lie Val Ala Met Gly lie Pro Ala Met 
130 135 140 

etc gtg ctg get tec cgc att gee aag ggc gat aag ttt gcg ctt gec 480 
Leu Val Leu Ala Ser Arg lie Ala Lys Gly Asp Lys Phe Ala Leu Ala 
145 150 155 160 

att att tac ttg ggt gtt teg get act ttc tat act ttg ttc 528 
Gly Gly lie lie Tyr Leu Gly Val Ser Ala Thr Phe Tyr Thr Leu Phe 
165 170 175 

acc ggt get ate gcg ctt tct gcg gtc gcg gtg tgc ate gtg gtg gcg 576 
Thr Gly Ala lie Ala Leu Ser Ala Val Ala Val Cys lie Val Val Ala 
180 185 190 

get att gtg cag cgc tec ate aaa cca ctg ctg tgg ctt gca gtg ctg 624 
Ala lie Val Gin Arg Ser lie Lys Pro Leu Leu Trp Leu Ala Val Leu 
195 200 205 

ggt ggt gga tec att gtc att gcg ttg att tct tgg ggt cct tac ctt 672 
Gly Gly Gly Ser lie Val lie Ala Leu lie Ser Trp Gly Pro Tyr Leu 
210 215 220 

ctg gec tec ate aac gga gcg gag cgc tct ggc gat tec gca aca cac 72 0 
Leu Ala Ser lie Asn Gly Ala Glu Arg Ser Gly Asp Ser Ala Thr His 
225 230 235 240 

tac ctg cct ctt gaa ggc acc caa ttc ccg gtt cct ttc ttg gca tea 768 
Tyr Leu Pro Leu Glu Gly Thr Gin Phe Pro Val Pro Phe Leu Ala Ser 
245 250 255 

age gtt gtg gga ctg ttg tgt ctt gtt ggc ctg ate tat ttg gtg gtg 816 
Ser Val Val Gly Leu Leu Cys Leu Val Gly Leu lie Tyr Leu Val Val 
260 265 270 

cgt ttc cac aac aat gag gtg cge gcg atg tgg gtc ggc ate gca gtg 864 
Arg Phe His Asn Asn Glu Val Arg Ala Met Trp Val Gly lie Ala Val 
275 280 285 

ttt tat gec tgg atg ggc atg tec atg gcg ate acg ctt ttg ggc aac 912 
Phe Tyr Ala Trp Met Gly Met Ser Met Ala lie Thr Leu Leu Gly Asn 
290 295 300 

acg ttg ctt gga ttc cgt ctt gat acg gtg ctg gtg ctt att ttt gec 960 
Thr Leu Leu Gly Phe Arg Leu Asp Thr Val Leu Val Leu lie Phe Ala 
305 310 315 320 

acg get gga gtg ttg ggc att gca gat ttc cgc ctt gec agt gtg tat 1008 
Thr Ala Gly Val Leu Gly lie Ala Asp Phe Arg Leu Ala Ser Val Tyr 
325 330 335 

cag etc tac ccc acc caa ate aca gag cgc acg gec acc cat ctg acc 1056 
Gin Leu Tyr Pro Thr Gin lie Thr Glu Arg Thr Ala Thr His Leu Thr 
340 345 350 

aat eta att gtg gtc etc gtg ctg ctt ggc ggc etc tac tac gcg caa 1104 
Asn Leu lie Val Val Leu Val Leu Leu Gly Gly Leu Tyr Tyr Ala Gin 
355 360 365 

gat ctg ccg cag aag aac gca cga get ate gat ctg gee tat acc gat 1152 
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Asp Leu Pro Gin Lys Asn Ala Arg Ala He Asp Leu Ala Tyr Thr Asp 
370 375 380 

act gat ggc tac ggc gag cgc gcg gat ctg tat ccg gcc gga get gca 
Thr Asp Gly Tyr Gly Glu Arg Ala Asp Leu Tyr Pro Ala Gly Ala Ala 
385 390 395 400 

cgt tat tac aag gac ate aac gat cat ctg ctt gat caa gga ttc gag 
Arg Tyr Tyr Lys Asp He Asn Asp His Leu Leu Asp Gin Gly Phe Glu 
405 410 415 

cct tec gaa act gtc gtg ctg aca gac gaa etc gat ttc atg tec tac 
Pro Ser Glu Thr Val Val Leu Thr Asp Glu Leu Asp Phe Met Ser Tyr 
420 425 430 

tac cct tat cgc gga tac caa get ttt act tec cac tac gcc aac ccg 
Tyr Pro Tyr Arg Gly Tyr Gin Ala Phe Thr Ser His Tyr Ala Asn Pro 
435 440 445 

ctt ggt gag ttc gga aac agg aac gca ttc ate gaa gat etc gcg ate 
Leu Gly Glu Phe Gly Asn Arg Asn Ala Phe He Glu Asp Leu Ala He 
450 455 460 

cga age tgg gat gag ttg get gat cct caa caa ttc age gac gcc ttg 
Arg Ser Trp Asp Glu Leu Ala Asp Pro Gin Gin Phe Ser Asp Ala Leu 
465 470 475 480 

aac acc tct cca tgg acg ate cct gag gtg ttc ate ttc cgt ggc tec 1488 
Asn Thr Ser Pro Trp Thr He Pro Glu Val Phe He Phe Arg Gly Ser 
485 490 495 

ate gat gat cct gac gcc ggt tgg aaa tac gac gtg get gaa gat ctg 153 6 
He Asp Asp Pro Asp Ala Gly Trp Lys Tyr Asp Val Ala Glu Asp Leu 
500 505 510 

tac ccg aac aat cca aac gtg cgc ttc cgc ggc gtg tac ttt aac ccg 15 84 
Tyr Pro Asn Asn Pro Asn Val Arg Phe Arg Gly Val Tyr Phe Asn Pro 
515 520 525 

gag tea ttt gat cag atg tgg cag acc aag caa gtg gga cct ttc gtg 1632 
Glu Ser Phe Asp Gin Met Trp Gin Thr Lys Gin Val Gly Pro Phe Val 
530 535 540 

gtg gta acg cac aat gag taattcctca ccaaacgacc caa 1673 
Val Val Thr His Asn Glu 
545 550 



1200 



1248 



1296 



1344 



1392 



1440 



<210> 866 
<211> 550 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 866 

Leu Ala Ser Tyr Leu Ser Pro Thr Ala Leu Val Val Ala Val Leu Ala 
15 10 15 

He Pro Leu Ser Ala Thr Arg Leu Tyr Leu Asp Gly He Ser Val Asp 
20 25 30 

Gin Gly Phe Arg Thr Gin Phe Leu Thr Arg Met Ala Asp Asp He Gly 
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35 40 45 

Leu Ser Asp Met Asn Tyr lie Asp Met Pro Thr Phe Tyr Pro Ala Gly 
50 55 60 

Trp Phe Trp Leu Gly Gly Arg Leu Ala Asn Leu Leu Gly Leu Pro Gly 
65 70 75 80 

Trp Glu Ala Phe Gin Pro Trp Ala lie Val Ser Met Ala Val Ala Ala 
85 90 95 

Ser Val Leu Val Pro Val Trp Gin Arg lie Thr Gly Ser Leu Pro Val 
100 105 110 

Ala Thr Gly lie Ala Leu Val Thr Thr Cys lie lie Leu Ala Met Asn 
115 120 125 

Ser Glu Glu Pro Tyr Ala Ala lie Val Ala Met Gly lie Pro Ala Met 
130 135 140 

Leu Va.1 Leu Ala Ser Arg lie Ala Lys Gly Asp LyS Phe Ala LeU Ala 
145 150 155 160 

Gly Gly lie lie Tyr Leu Gly Val Ser Ala Thr Phe Tyr Thr Leu Phe 
165 170 175 

Thr Gly Ala lie Ala Leu Ser Ala Val Ala Val Cys lie Val Val Ala 
180 185 190 

Ala lie Val Gin Arg Ser lie Lys Pro Leu Leu Trp Leu Ala Val Leu 
195 200 205 

Gly Gly Gly Ser lie Val lie Ala Leu lie Ser Trp Gly Pro Tyr Leu 
210 215 220 

Leu Ala Ser lie Asn Gly Ala Glu Arg Ser Gly Asp Ser Ala Thr His 
225 230 235 240 

Tyr Leu Pro Leu Glu Gly Thr Gin Phe Pro Val Pro Phe Leu Ala Ser 
245 250 255 

Ser Val Val Gly Leu Leu Cys Leu Val Gly Leu lie Tyr Leu Val Val 
260 265 270 

Arg Phe His Asn Asn Glu Val Arg Ala Met Trp Val Gly lie Ala Val 
275 280 285 

Phe Tyr Ala Trp Met Gly Met Ser Met Ala lie Thr Leu Leu Gly Asn 
290 295 300 

Thr Leu Leu Gly Phe Arg Leu Asp Thr Val Leu Val Leu lie Phe Ala 
305 310 315 320 

Thr Ala Gly Val Leu Gly lie Ala Asp Phe Arg Leu Ala Ser Val Tyr 
325 330 335 

Gin Leu Tyr Pro Thr Gin lie Thr Glu Arg Thr Ala Thr His Leu Thr 
340 345 350 

Asn Leu lie Val Val Leu Val Leu Leu Gly Gly Leu Tyr Tyr Ala Gin 
355 360 365 
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Asp Leu Pro Gin Lys Asn Ala Arg Ala lie Asp Leu Ala Tyr Thr Asp 
370 375 380 

Thr Asp Gly Tyr Gly Glu Arg Ala Asp Leu Tyr Pro Ala Gly Ala Ala 
385 390 395 400 

Arg Tyr Tyr Lys Asp lie Asn Asp His Leu Leu Asp Gin Gly Phe Glu 
405 410 415 

Pro Ser Glu Thr Val Val Leu Thr Asp Glu Leu Asp Phe Met Ser Tyr 
420 425 430 

Tyr Pro Tyr Arg Gly Tyr Gin Ala Phe Thr Ser His Tyr Ala Asn Pro 
435 440 445 

Leu Gly Glu Phe Gly Asn Arg Asn Ala Phe lie Glu Asp Leu Ala lie 
450 455 460 

Arg Ser Trp Asp Glu Leu Ala Asp Pro Gin Gin Phe Ser Asp Ala Leu 
465 470 475 480 

Asn Thr Ser Pro Trp Thr lie Pro Glu Val Phe lie Phe Arg Gly Ser 
485 490 495 

lie Asp Asp Pro Asp Ala Gly Trp Lys Tyr Asp Val Ala Glu Asp Leu 
500 505 510 

Tyr Pro Asn Asn Pro Asn Val Arg Phe Arg Gly Val Tyr Phe Asn Pro 
515 520 525 

Glu Ser Phe Asp Gin Met Trp Gin Thr Lys Gin Val Gly Pro Phe Val 
530 535 540 

Val Val Thr His Asn Glu 
545 550 



<210> 867 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXC02206 

<400> 867 

ggcaggatct gctgctgcgg ctaggagggt tatctcttca ttcacccgat ctaccgtact 6 0 

accttatgac ctcagtagtg tggtgggcgt gaaacagcga atg gtc ggt tea agt 115 

Met Val Gly Ser Ser 
1 5 

ggt ttg egg gta tec agg etc ggt ttg ggc acc tea aca tgg ggc teg 163 
Gly Leu Arg Val Ser Arg Leu Gly Leu Gly Thr Ser Thr Trp Gly Ser 
10 15 20 

ggc acc gag ctg get gag gca ggc gat ate ttt aag gcg ttc ate aat 211 
Gly Thr Glu Leu Ala Glu Ala Gly Asp lie Phe Lys Ala Phe lie Asn 
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25 30 35 

tct ggt ggc acg ctt ate gac gtc tec ccc aac tac acc acc ggc gtc 259 

Ser Gly Gly Thr Leu lie Asp Val Ser Pro Asn Tyr Thr Thr Gly Val 

40 45 50 

gcg gaa gaa atg etc ggc acg atg ttg gat gcg gaa gtc tct cgt teg 3 07 

Ala Glu Glu Met Leu Gly Thr Met Leu Asp Ala Glu Val Ser Arg Ser 

55 60 65 

get gtc gtc att tec tec age gca ggt gtc aac ccc get ctg ccg etc 355 

Ala Val Val lie Ser Ser Ser Ala Gly Val Asn Pro Ala Leu Pro Leu 

70 75 80 85 

ggc cga cgt gtg gat tgc tec cgc cgc aat ttg att gec caa tta gat 403 

Gly Arg Arg Val Asp Cys Ser Arg Arg Asn Leu lie Ala Gin Leu Asp 

90 95 100 

gtc acc ctg egg gca tta aac act gac tat ttg gat ttg tgg tct gtg 451 

Val Thr Leu Arg Ala Leu Asn Thr Asp Tyr Leu Asp Leu Trp Ser Val 

105 110 115 

ggc tat tgg gat gag ggc acc cca ccg cat gag gtg gee gat act ttg 499 

Gly Tyr Trp Asp Glu Gly Thr Pro Pro His Glu Val Ala Asp Thr Leu 

120 125 130 

gat tac gec gtg cgc acc ggc cga gtc cga tat gec ggt gtc cga gga 547 

Asp Tyr Ala Val Arg Thr Gly Arg Val Arg Tyr Ala Gly Val Arg Gly 

135 140 145 

tat tec ggt tgg cag tta gcg gtc acc cac get gca tec aat cat gca 595 

Tyr Ser Gly Trp Gin Leu Ala Val Thr His Ala Ala Ser Asn His Ala 

150 155 160 165 

gcg gee tec gee cgc ccc gtg gtc gtt gca caa aat gaa tac age ctg 643 

Ala Ala Ser Ala Arg Pro Val Val Val Ala Gin Asn Glu Tyr Ser Leu 

170 175 180 

ctg gaa cgc cgc gca gaa caa gaa etc etc cct gee acc caa cac eta 691 

Leu Glu Arg Arg Ala Glu Gin Glu Leu Leu Pro Ala Thr Gin His Leu 

185 190 195 

ggt gtc gga ttc ttt get ggc get ccg ctg ggg caa ggc gtg ctg act 739 

Gly Val Gly Phe Phe Ala Gly Ala Pro Leu Gly Gin Gly Val Leu Thr 

200 205 210 

get aaa tac cgc tec gaa att ccc cat gat tec aga get gca tec aca 787 

Ala Lys Tyr Arg Ser Glu lie Pro His Asp Ser Arg Ala Ala Ser Thr 

215 220 225 

gga cgc gac gca gaa gtc caa age tac eta gat aat cga ggc cgc ate 83 5 

Gly Arg Asp Ala Glu Val Gin Ser Tyr Leu Asp Asn Arg Gly Arg lie 

230 235 240 245 

att gtc gat get ctt gat act gca gee aaa gga tta ggc att age ccc 8 83 

lie Val Asp Ala Leu Asp Thr Ala Ala Lys Gly Leu Gly lie Ser Pro 

250 255 260 

get gtc aca gee acc acc tgg gtg cgt gat cgt ccc gga gtg aca get 931 

Ala Val Thr Ala Thr Thr Trp Val Arg Asp Arg Pro Gly Val Thr Ala 

265 270 275 
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gtc ate gtg ggc get cgc aca cat gaa cag ctg tea cat ctt etc aag 97 9 
Val lie Val Gly Ala Arg Thr His Glu Gin Leu Ser His Leu Leu Lys 
280 285 290 

gcg gaa teg gtg act ttg cca aca cca ate aca caa gee ctt gat gat 1027 
Ala Glu Ser Val Thr Leu Pro Thr Pro lie Thr Gin Ala Leu Asp Asp 
295 300 305 

gtc tec ctg tgacttggtc caattacatt cac 1059 

Val Ser Leu 

310 



<210> 868 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 868 

Met Val Gly Ser Ser Gly Leu Arg Val Ser Arg Leu Gly Leu Gly Thr 
15 10 15 

Ser Thr Trp Gly Ser Gly Thr Glu Leu Ala Glu Ala Gly Asp lie Phe 
20 25 30 

Lys Ala Phe lie Asn Ser Gly Gly Thr Leu lie Asp Val Ser Pro Asn 
35 40 45 

Tyr Thr Thr Gly Val Ala Glu Glu Met Leu Gly Thr Met Leu Asp Ala 
50 55 60 

Glu Val Ser Arg Ser Ala Val Val lie Ser Ser Ser Ala Gly Val Asn 
65 70 75 80 

Pro Ala Leu Pro Leu Gly Arg Arg Val Asp Cys Ser Arg Arg Asn Leu 
85 90 95 

lie Ala Gin Leu Asp Val Thr Leu Arg Ala Leu Asn Thr Asp Tyr Leu 
100 105 110 

Asp Leu Trp Ser Val Gly Tyr Trp Asp Glu Gly Thr Pro Pro His Glu 
115 120 125 

Val Ala Asp Thr Leu Asp Tyr Ala Val Arg Thr Gly Arg Val Arg Tyr 
130 135 140 

Ala Gly Val Arg Gly Tyr Ser Gly Trp Gin Leu Ala Val Thr His Ala 
145 150 155 160 

Ala Ser Asn His Ala Ala Ala Ser Ala Arg Pro Val Val Val Ala Gin 
165 170 175 

Asn Glu Tyr Ser Leu Leu Glu Arg Arg Ala Glu Gin Glu Leu Leu Pro 
180 185 190 

Ala Thr Gin His Leu Gly Val Gly Phe Phe Ala Gly Ala Pro Leu Gly 

195 200 205 



Gin Gly Val Leu Thr Ala Lys Tyr Arg Ser Glu lie Pro His Asp Ser 
210 215 220 
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Arg Ala Ala Ser Thr Gly Arg Asp Ala Glu Val Gin Ser Tyr Leu Asp 
225 230 235 240 

Asn Arg Gly Arg lie lie Val Asp Ala Leu Asp Thr Ala Ala Lys Gly 
245 250 255 

Leu Gly lie Ser Pro Ala Val Thr Ala Thr Thr Trp Val Arg Asp Arg 
260 265 270 

Pro Gly Val Thr Ala Val lie Val Gly Ala Arg Thr His Glu Gin Leu 
275 280 285 

Ser His Leu Leu Lys Ala Glu Ser Val Thr Leu Pro Thr Pro lie Thr 
290 295 300 

Gin Ala Leu Asp Asp Val Ser Leu 
305 310 



<210> 869 
<211> 621 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXS03074 



<400> 869 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 



tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 
10 15 20 



gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gec aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 



ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gec etc 2 59 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 



ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 3 07 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 



gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 3 55 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 



gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 



403 
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att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gec 451 
lie Arg Asp Ser Ala Val lie Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa cga 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser lie Gly Gly lie Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgacgacgea gta 621 
Gin 



<210> 870 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 870 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val He Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 



Glu Ala Pro He Lys Gin 
165 
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<210> 871 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> FRXA02906 

<400> 871 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gec acc gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gec etc 2 59 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 3 07 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 

gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 3 55 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie He Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 4 03 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 

att ega gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gec 451 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga acc aac ccg egg aaa tec act aaa act ggt tec ggc gaa ega 499 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 547 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac gcg gac tct gac gga att ate gtc acc gag gcg cca att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 



cag taatttgttt tgacgacgea gta 
Gin 



621 
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<210> 872 
<211> 166 
<212> PRT 

<213> Corynebacteriurci glutamicum 
<400> 872 

Met Thr Gin Ser Ala 
1 5 

lie He Gly Asp Asn 
20 

Gly Gly Ala Thr Glu 
35 

Gin Asp Asn Ala Leu 
50 

Gly Val Leu Val He 
65 

Gly Asp He lie Ala 
85 

He Val Asn Gly Ala 
100 

Phe Gly Cys Lys Ala 
115 

Gly Ser Gly Glu Arg 
130 

He Pro Gly His Tyr 
145 

Glu Ala Pro lie Lys 
165 



<210> 873 
<211> 1752 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1729) 
<223> RXA02315 

<400> 873 

cgtttggaaa cgcttgctgc cagcaaagat aggcgtgatt ggtggtttga gcgcgtgcgt 60 

gaatcgtatc cgtacctgga gacgatctag actgttgtgc atg tec age acg cca 115 

Met Ser Ser Thr Pro 
1 5 

get caa gat ctt gec cgc gec gtt att gat tec etc gca cca cac gtc 163 

Ala Gin Asp Leu Ala Arg Ala Val He Asp Ser Leu Ala Pro His Val 
10 15 20 



Pro Glu Phe He Ala Thr 
10 

Ala Gin Ser Cys Asp Thr 
25 

Phe His Gly He He Thr 
40 

Leu Lys Ser He Leu Ser 
55 

Asp Gly Asp Ala Ser Val 
70 75 

Gly Leu Gly Lys Asp His 
90 

He Arg Asp Ser Ala Val 
105 

Leu Gly Thr Asn Pro Arg 
120 

Asp Val Val Val Ser He 
135 

Val Tyr Ala Asp Ser Asp 
150 155 

Gin 



Ala Asp Leu Val Asp 
15 

Gin Phe Gin Asn Leu 
30 

Thr Val Lys Cys Phe 
45 

Glu Asp Asn Pro Gly 
60 

His Thr Ala Leu Val 
80 

Gly Trp Ser Gly Val 
95 

He Gly Thr Met Thr 
110 

Lys Ser Thr Lys Thr 
125 

Gly Gly He Asp Phe 
140 

Gly He He Val Thr 
160 
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act gac gtg gtg tta tgc cca gga tec agg aac tea ccg ttg teg ctt 211 
Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn Ser Pro Leu Ser Leu 
25 30 35 

gag ttg ctg gcg egg cag gat ctg cgt gtc cat gtg cgt ate gac gag 259 
Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His Val Arg lie Asp Glu 
40 45 50 

cgc age gec tea ttt ttg gcg ctg tec eta gcg cgt acc cag gee egg 3 07 
Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala Arg Thr Gin Ala Arg 
55 60 65 

ccg gtg get gtg gtg atg acc tec ggc acg get gta get aac tgc ctg 3 55 
Pro Val Ala Val Val Met Thr Ser Gly Thr Ala Val Ala Asn Cys Leu 
70 75 80 85 

cct get gtt get gaa get gcg cat gec cat ate ccg ttg att gtg etc 403 
Pro Ala Val Ala Glu Ala Ala His Ala His lie Pro Leu lie Val Leu 
90 95 100 

tct get gac cgt cct gca cat ttg gtg gga acg ggg gcg age caa acg 451 
Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr Gly Ala Ser Gin Thr 
105 110 115 

att aac cag acc ggt att ttt ggt gat ctt gca ccg acg gtc ggt ate 499 
lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala Pro Thr Val Gly lie 
120 125 130 

act gag ctg gat cag gta gcg cag att get gaa age ctt get cag ggg 547 
Thr Glu Leu Asp Gin Val Ala Gin lie Ala Glu Ser Leu Ala Gin Gly 
135 140 145 

get tec cag att ccg cgt cat ttc aat ctt gca ctt gat gtt cct ttg 595 
Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala Leu Asp Val Pro Leu 
150 155 160 165 

gtt get cct gaa ctg cca gag ctt cat ggt gag gca gtt gga gca tea 643 
Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu Ala Val Gly Ala Ser 
170 175 180 

tgg acg cat cgc tgg ate aac cac ggt gag gtg acc gtg gac ctg ggg 691 
Trp Thr His Arg Trp lie Asn His Gly Glu Val Thr Val Asp Leu Gly 
185 190 195 

gag cac acc etc gtg att gec ggt gat gaa gca tgg gaa gtg gaa ggg 73 9 
Glu His Thr Leu Val lie Ala Gly Asp Glu Ala Trp Glu Val Glu Gly 
200 205 210 

ctg gaa gat gtg ccc acc ate get gaa cct act gca cca aag cct tat 7 87 
Leu Glu Asp Val Pro Thr lie Ala Glu Pro Thr Ala Pro Lys Pro Tyr 
215 220 225 

aat ccg gtg cac cca ctg get get gaa ate ttg ctg aag gag cag gtc 83 5 
Asn Pro Val His Pro Leu Ala Ala Glu lie Leu Leu Lys Glu Gin Val 
230 235 240 245 

tec gcg gaa ggc tat gtg gta aac acc agg cct gat cat gtg ate gtg 883 
Ser Ala Glu Gly Tyr Val Val Asn Thr Arg Pro Asp His Val lie Val 
250 255 260 
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gtg gga cac ccc acg ctg cac cgc gga gtg ttg aag ttg atg tea gat 931 

Val Gly His Pro Thr Leu His Arg Gly Val Leu Lys Leu Met Ser Asp 

265 270 275 

cct ggc att aaa tta act gtg ctt tea cgc acc gat ate ate act gat 979 

Pro Gly lie Lys Leu Thr Val Leu Ser Arg Thr Asp lie lie Thr Asp 
280 285 290 

ccc ggc cgc cat gec gat cag gtg ggc age aca gtg aaa gtc acc ggc 1027 

Pro Gly Arg His Ala Asp Gin Val Gly Ser Thr Val Lys Val Thr Gly 
295 300 305 

acc cag gaa aag cag tgg eta aag ate tgt teg gca gca tea gaa ctt 1075 

Thr Gin Glu Lys Gin Trp Leu Lys lie Cys Ser Ala Ala Ser Glu Leu 

310 315 320 325 

gcg gec gat ggt gtg cgt gac gtc ctg gac aac caa gaa ttc ggt ttc 1123 

Ala Ala Asp Gly Val Arg Asp Val Leu Asp Asn Gin Glu Phe Gly Phe 

330 335 340 

acc ggc etc cat gtt gec gca gec gtg gcg gat acc tta ggc acc ggc 1171 

Thr Gly Leu His Val Ala Ala Ala Val Ala Asp Thr Leu Gly Thr Gly 

345 350 355 

gat act etc ttt get gca gca tec aac tea ate cgt gac etc tec ctg 1219 

Asp Thr Leu Phe Ala Ala Ala Ser Asn Ser lie Arg Asp Leu Ser Leu 
360 365 370 

gtg ggt atg cct ttt gat ggc gtg gat acc ttc tec cca cga ggt gtc 1267 

Val Gly Met Pro Phe Asp Gly Val Asp Thr Phe Ser Pro Arg Gly Val 
375 380 385 

gca ggc att gat ggt tct gtt get caa gca ate ggc act tea ctt get 1315 

Ala Gly lie Asp Gly Ser Val Ala Gin Ala lie Gly Thr Ser Leu Ala 

390 395 400 405 

gtg cag tec cgc cac ccc gat gaa ate cgc gcg cca cgc act gtg gec 13 63 

Val Gin Ser Arg His Pro Asp Glu He Arg Ala Pro Arg Thr Val Ala 

410 415 420 

ctt ctg ggc gat ctg teg ttc ctt cac gat att ggc gga ctg etc ate 1411 

Leu Leu Gly Asp Leu Ser Phe Leu His Asp He Gly Gly Leu Leu He 

425 430 435 

ggc cct gat gaa cca cgc cca gaa aac etc acc ate gtg gtc tec aac 1459 

Gly Pro Asp Glu Pro Arg Pro Glu Asn Leu Thr He Val Val Ser Asn 
440 445 450 

gac aac ggt ggc gga ate ttc gaa etc eta gaa acc ggc gca gat ggt 1507 

Asp Asn Gly Gly Gly He Phe Glu Leu Leu Glu Thr Gly Ala Asp Gly 
455 460 465 

etc cgc ccc aac ttc gag cgt get ttc ggt acc cca cac gac gcg tec 1555 

Leu Arg Pro Asn Phe Glu Arg Ala Phe Gly Thr Pro His Asp Ala Ser 

470 475 480 485 

ate gcg gat etc tgc gca ggc tac ggc att gaa cac caa gtg gta gac 1603 

He Ala Asp Leu Cys Ala Gly Tyr Gly He Glu His Gin Val Val Asp 

490 495 500 

aac etc caa gac etc ate ate gcg eta gtt gat acc acc gaa gta tec 1651 
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Asn Leu Gin Asp Leu lie lie Ala Leu Val Asp Thr Thr Glu Val Ser 
505 510 515 

gga ttc acc att att gaa get teg acc gtc cga gat acc cgc cgt gca 1699 
Gly Phe Thr lie lie Glu Ala Ser Thr Val Arg Asp Thr Arg Arg Ala 
520 525 530 

caa cag caa get etc atg gac acg gtg cac taaatggagt ggtaccaagt 1749 
Gin Gin Gin Ala Leu Met Asp Thr Val His 
535 540 

gcg 1752 



<210> 874 
<211> 543 
<212> PRT 

<213> Corynebacteriuia glutamicum 
<400> 874 

Met Ser Ser Thr Pro Ala Gin Asp Leu Ala Arg Ala Val lie Asp Ser 
15 10 15 

Leu Ala Pro His Val Thr Asp Val Val Leu Cys Pro Gly Ser Arg Asn 
20 25 30 

Ser Pro Leu Ser Leu Glu Leu Leu Ala Arg Gin Asp Leu Arg Val His 
35 40 45 

Val Arg lie Asp Glu Arg Ser Ala Ser Phe Leu Ala Leu Ser Leu Ala 
50 55 60 

Arg Thr Gin Ala Arg Pro Val Ala Val Val Met Thr Ser Gly Thr Ala 
65 70 75 80 

Val Ala Asn Cys Leu Pro Ala Val Ala Glu Ala Ala His Ala His lie 
85 90 95 

Pro Leu lie Val Leu Ser Ala Asp Arg Pro Ala His Leu Val Gly Thr 
100 105 110 

Gly Ala Ser Gin Thr lie Asn Gin Thr Gly lie Phe Gly Asp Leu Ala 
115 120 125 

Pro Thr Val Gly lie Thr Glu Leu Asp Gin Val Ala Gin He Ala Glu 
130 135 140 

Ser Leu Ala Gin Gly Ala Ser Gin lie Pro Arg His Phe Asn Leu Ala 
145 150 155 160 

Leu Asp Val Pro Leu Val Ala Pro Glu Leu Pro Glu Leu His Gly Glu 
165 170 175 

Ala Val Gly Ala Ser Trp Thr His Arg Trp He Asn His Gly Glu Val 
180 185 190 

Thr Val Asp Leu Gly Glu His Thr Leu Val He Ala Gly Asp Glu Ala 
195 200 205 

Trp Glu Val Glu Gly Leu Glu Asp Val Pro Thr He Ala Glu Pro Thr 
210 215 220 
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Ala Pro Lys Pro 
225 

Leu Lys Glu Gin 



Asp His Val lie 
260 

Lys Leu Met Ser 
275 

Asp lie lie Thr 
290 

Val Lys Val Thr 
305 

Ala Ala Ser Glu 



Gin Glu Phe Gly 
340 

Thr Leu Gly Thr 
355 

Arg Asp Leu Ser 
370 

Ser Pro Arg Gly 
385 

Gly Thr Ser Leu 



Pro Arg Thr Val 
420 

Gly Gly Leu Leu 
435 

lie Val Val Ser 
450 

Thr Gly Ala Asp 
465 

Pro His Asp Ala 



His Gin Val Val 
500 

Thr Thr Glu Val 
515 

Asp Thr Arg Arg 
530 



Tyr Asn Pro Val 
230 

Val Ser Ala Glu 
245 

Val Val Gly His 



Asp Pro Gly lie 
280 

Asp Pro Gly Arg 
295 

Gly Thr Gin Glu 
310 

Leu Ala Ala Asp 
325 

Phe Thr Gly Leu 



Gly Asp Thr Leu 
360 

Leu Val Gly Met 
375 

Val Ala Gly He 
390 

Ala Val Gin Ser 
405 

Ala Leu Leu Gly 



He Gly Pro Asp 
440 

Asn Asp Asn Gly 
455 

Gly Leu Arg Pro 
470 

Ser He Ala Asp 
485 

Asp Asn Leu Gin 



Ser Gly Phe Thr 
520 

Ala Gin Gin Gin 
535 



His Pro Leu Ala 
235 

Gly Tyr Val Val 
250 

Pro Thr Leu His 
265 

Lys Leu Thr Val 



His Ala Asp Gin 
300 

Lys Gin Trp Leu 
315 

Gly Val Arg Asp 
330 

His Val Ala Ala 
345 

Phe Ala Ala Ala 



Pro Phe Asp Gly 
380 

Asp Gly Ser Val 
395 

Arg His Pro Asp 
410 

Asp Leu Ser Phe 
425 

Glu Pro Arg Pro 



Gly Gly He Phe 
460 

Asn Phe Glu Arg 
475 

Leu Cys Ala Gly 
490 

Asp Leu He He 
505 

He He Glu Ala 



Ala Leu Met Asp 
540 



Ala Glu He Leu 
240 

Asn Thr Arg Pro 
255 

Arg Gly Val Leu 
270 

Leu Ser Arg Thr 
285 

Val Gly Ser Thr 



Lys He Cys Ser 
320 

Val Leu Asp Asn 
335 

Ala Val Ala Asp 
350 

Ser Asn Ser He 
365 

Val Asp Thr Phe 



Ala Gin Ala He 
400 

Glu He Arg Ala 
415 

Leu His Asp He 
430 

Glu Asn Leu Thr 
445 

Glu Leu Leu Glu 



Ala Phe Gly Thr 
480 

Tyr Gly He Glu 
495 

Ala Leu Val Asp 
510 

Ser Thr Val Arg 
525 

Thr Val His 
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<210> 875 
<211> 1080 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1057) 
<223> RXA02319 

<400> 875 

atgtgggtga gataaccgac cgtgatgtcg ccctagcaaa agtcatcgac gcccacgcca 60 

agaccttggc catttcggca gaggcttaag gttaaagatt atg age aac tac age 115 

Met Ser Asn Tyr Ser 
1 5 

acc gac aac cct ttt gat ccc ace caa tgg gee acc gtt cca ggt ttt 163 
Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala Thr Val Pro Gly Phe 
10 15 20 

gaa gaa ttc acc gac ate acc tac cac cgc cac gtg ggc acc acc cgc 211 
Glu Glu Phe Thr Asp lie Thr Tyr His Arg His Val Gly Thr Thr Arg 
25 30 35 

gee gat ggc ate gtg cgc ate gee ttc gac cgc ccc gaa gtt cgc aat 259 
Ala Asp Gly lie Val Arg lie Ala Phe Asp Arg Pro Glu Val Arg Asn 
40 45 50 

get ttc cgc ccc cac acc gtc gac gag ctt tac caa gee etc gac cac 307 
Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr Gin Ala Leu Asp His 
55 60 65 

gcg cgc egg acc cca gat gtt gga acc ate ctg etc acc ggc aac ggc 355 
Ala Arg Arg Thr Pro Asp Val Gly Thr lie Leu Leu Thr Gly Asn Gly 
70 75 80 85 

ccc age gaa aaa gac ggt ggc tgg gcg ttc tgc tec ggc ggc gac caa 403 
Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys Ser Gly Gly Asp Gin 
90 95 100 

cgc ate cgc ggg cgc tec ggc tac caa tac gec acc gaa cac gcg cgc 451 
Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala Thr Glu His Ala Arg 
105 110 115 

gac gat gee acc get gat gtc ttc acg gta gat att gee cgc acc aaa 499 
Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp lie Ala Arg Thr Lys 
120 125 130 

gtt gaa ggc gga cgc etc cac att ttg gaa gtc caa cgc etc ate cgc 547 
Val Glu Gly Gly Arg Leu His lie Leu Glu Val Gin Arg Leu lie Arg 
135 140 145 

acc atg cct aaa gtt gtc ate gca gta gtc aac ggc tgg gca gee ggc 595 
Thr Met Pro Lys Val Val lie Ala Val Val Asn Gly Trp Ala Ala Gly 
150 155 160 165 

STSTt ggg cac tec etc cat gtc gtt tgc gac etc acc ate get tec cgc 643 
Gly Gly His Ser Leu His Val Val Cys Asp Leu Thr lie Ala Ser Arg 
170 175 180 
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caa gaa gca cgc ttc aag caa acc gac get gac gtg gga tec ttc gac 691 
Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp Val Gly Ser Phe Asp 
185 190 195 

get ggc tac ggc tec gee tac eta gcg aaa atg gtc gga cag aaa aac 739 
Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met Val Gly Gin Lys Asn 
200 205 210 

gec cgc gaa ate ttc ttc etc gga cgc acc tac gac gec gaa cgc atg 787 
Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr Asp Ala Glu Arg Met 
215 220 225 

caa caa atg ggc gca gtc aac ate gtg gec gac cac ggc gac eta gaa 83 5 
Gin Gin Met Gly Ala Val Asn lie Val Ala Asp His Gly Asp Leu Glu 
230 235 240 245 

aaa gaa gec ate caa gca gec cgc gaa ate aac acc aaa tec ccc acc 883 
Lys Glu Ala lie Gin Ala Ala Arg Glu lie Asn Thr Lys Ser Pro Thr 
250 255 260 

ggg caa cgc atg ctg aaa ttc gec ttc aat etc acc gac gat ggc etc 931 
Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu Thr Asp Asp Gly Leu 
265 270 275 

atg gga caa caa gtc ttc gec ggc gaa gec acc cgc ctg gec tac atg 97 9 
Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr Arg Leu Ala Tyr Met 
280 285 290 

acg gat gaa gec gta gag ggt aag gaa gca ttc eta gaa aag cgc gaa 1027 
Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe Leu Glu Lys Arg Glu 
295 300 305 

ccc aac tgg aat gaa ttc cct tac tac tac tagtgagttc atggggtcct 1077 

Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 

310 315 

aaa 1080 



<210> 876 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 876 

Met Ser Asn Tyr Ser Thr Asp Asn Pro Phe Asp Pro Thr Gin Trp Ala 
15 10 15 

Thr Val Pro Gly Phe Glu Glu Phe Thr Asp He Thr Tyr His Arg His 
20 25 30 

Val Gly Thr Thr Arg Ala Asp Gly He Val Arg He Ala Phe Asp Arg 
35 40 45 

Pro Glu Val Arg Asn Ala Phe Arg Pro His Thr Val Asp Glu Leu Tyr 
50 55 60 



Gin Ala Leu Asp His Ala Arg Arg Thr Pro Asp Val Gly Thr He Leu 
65 70 75 80 
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Leu Thr Gly Asn Gly Pro Ser Glu Lys Asp Gly Gly Trp Ala Phe Cys 
85 90 95 

Ser Gly Gly Asp Gin Arg lie Arg Gly Arg Ser Gly Tyr Gin Tyr Ala 
100 105 110 

Thr Glu His Ala Arg Asp Asp Ala Thr Ala Asp Val Phe Thr Val Asp 
115 120 125 

lie Ala Arg Thr Lys Val Glu Gly Gly Arg Leu His lie Leu Glu Val 
130 135 140 

Gin Arg Leu lie Arg Thr Met Pro Lys Val Val lie Ala Val Val Asn 
145 150 155 160 

Gly Trp Ala Ala Gly Gly Gly His Ser Leu His Val Val Cys Asp Leu 
165 170 175 

Thr lie Ala Ser Arg Gin Glu Ala Arg Phe Lys Gin Thr Asp Ala Asp 
180 185 190 

Val Gly Ser Phe Asp Ala Gly Tyr Gly Ser Ala Tyr Leu Ala Lys Met 
195 200 205 

Val Gly Gin Lys Asn Ala Arg Glu lie Phe Phe Leu Gly Arg Thr Tyr 
210 215 220 

Asp Ala Glu Arg Met Gin Gin Met Gly Ala Val Asn He Val Ala Asp 
225 230 235 240 

His Gly Asp Leu Glu Lys Glu Ala He Gin Ala Ala Arg Glu He Asn 
245 250 255 

Thr Lys Ser Pro Thr Gly Gin Arg Met Leu Lys Phe Ala Phe Asn Leu 
260 265 270 

Thr Asp Asp Gly Leu Met Gly Gin Gin Val Phe Ala Gly Glu Ala Thr 
275 280 285 

Arg Leu Ala Tyr Met Thr Asp Glu Ala Val Glu Gly Lys Glu Ala Phe 
290 295 300 

Leu Glu Lys Arg Glu Pro Asn Trp Asn Glu Phe Pro Tyr Tyr Tyr 
305 310 315 



<210> 877 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXS00393 

<400> 877 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
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ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp lie Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val He Ala Gly Ser Gly 
25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 259 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

Ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gec aat gat 3 07 
Leu Val Val Ala Trp Ala. Leu. He lie Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 35 5 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 

cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 403 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 

gcg ttt att tct ttc ggt ate gca ggt gtc gec ggc acc gcg ctg age 451 
Ala Phe He Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga acg cag ttc acc caa acc ggt tec gtc age tgg gec ggt ttg gee 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gec gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gec aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 739 
Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 

gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 787 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 
215 220 225 

att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gec tgg 835 
He Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 
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cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 
Pro Ala Leu lie Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gec acc ggc aag gat etc ate ccc gtc ate 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Val He 
265 270 275 

ggc tea aca ggg cgc gec atg gcg ttg tgg gee gtg etc acg ggc ctg 
Gly Ser Thr Gly Arg Ala Met Ala Leu Trp Ala Val Leu Thr Gly Leu 
280 285 290 

gca tta gcg ttt age taaaacgett ttcgacgctc ccc 
Ala Leu Ala Phe Ser 
295 



883 



931 



979 



1017 



<210> 878 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 878 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
15 10 15 

He Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

He Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu He He Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe He Ser Phe Gly He Ala Gly Val Ala 
100 105 HO 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu He Leu He Gly 
115 120 125 

He Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu He Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn He Arg Asp He Pro Thr Asp Ser Lys Thr 
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195 

Gly Lys He Thr 
210 

Leu Phe Leu Ala 
225 

Ala Phe Val Ala 



Ala Leu Lys Ala 
260 

Leu He Pro Val 
275 

Val Leu Thr Gly 
290 



200 

Leu Ala Val Arg 
215 

Leu He Ser Thr 
230 

Trp Pro Ala Leu 
245 

Ala Gly Pro He 



He Gly Ser Thr 
280 

Leu Ala Leu Ala 
295 



Leu Gly Asp Ala 
220 

Pro Phe He Met 
235 

He Ala He He 
250 

Arg Asn Asn Ala 
265 

Gly Arg Ala Met 



Phe Ser 



205 

Gly Ala Arg Lys 



Ser lie Cys Leu 
240 

Val Phe Pro Leu 
255 

Thr Gly Lys Asp 
270 

Ala Leu Trp Ala 
285 



<210> 879 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> {101) . . (982) 

<223> FRXA00393 

<400> 879 

tctattcatt tcacaatagc gtttcacact cccccatagc ctgccgaacg tatttcaagc 60 

aattgcgcga tcgagtatgt gatggggaaa gatagaggtt atg tct cac acg gaa 115 

Met Ser His Thr Glu 
1 5 

ccc cag ccg aat tct gta act ttg tec gat tgg att caa ggc gca cgc 163 
Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp He Gin Gly Ala Arg 
10 15 20 

ccg cgt acc tgg gca aat gcg ttc gcg cct gtc att gec ggt tea ggt 211 
Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val He Ala Gly Ser Gly 
25 30 35 

gtc gec get ttt cat gat ggt ttt gtg tgg tgg aag gec ttg ctg gcg 2 59 
Val Ala Ala Phe His Asp Gly Phe Val Trp Trp Lys Ala Leu Leu Ala 
40 45 50 

ctt gtc gtg gcg tgg get ttg ate ate ggt gtg aat tac gee aat gat 3 07 
Leu Val Val Ala Trp Ala Leu He He Gly Val Asn Tyr Ala Asn Asp 
55 60 65 

tac tct gat ggc att cgt ggc acc gat gaa gac cgc acc ggt cct ctg 3 55 
Tyr Ser Asp Gly He Arg Gly Thr Asp Glu Asp Arg Thr Gly Pro Leu 
70 75 80 85 



cga etc act ggt tct ggg ttg get gag ccg aag aaa gtg aaa get gcg 
Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys Lys Val Lys Ala Ala 
90 95 100 



403 
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gcg ttt att tct ttc ggt ate gca ggt gtc gec ggc acc gcg ctg age 451 
Ala Phe lie Ser Phe Gly He Ala Gly Val Ala Gly Thr Ala Leu Ser 
105 110 115 

ctg ttg age gcg tgg tgg ctg ate etc ate ggc ate ctg tgt gtg ctg 499 
Leu Leu Ser Ala Trp Trp Leu He Leu He Gly He Leu Cys Val Leu 
120 125 130 

ggc gcg tgg ttc tac acc ggc ggt aaa aat cct tat ggt tac cgc ggg 547 
Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro Tyr Gly Tyr Arg Gly 
135 140 145 

etc ggc gag att get gtg ttc ate ttc ttc ggc etc gtc gcg gtc atg 595 
Leu Gly Glu He Ala Val Phe He Phe Phe Gly Leu Val Ala Val Met 
150 155 160 165 

gga acg cag ttc acc caa acc ggt tec gtc age tgg gec ggt ttg gee 643 
Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser Trp Ala Gly Leu Ala 
170 175 180 

gec gca gtt ggc gtg ggg teg atg tct get ggc gtg aac ttg gee aac 691 
Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly Val Asn Leu Ala Asn 
185 190 195 

aat att cgc gat att cca acc gat age aag acc gga aaa att acc etc 73 9 
Asn He Arg Asp He Pro Thr Asp Ser Lys Thr Gly Lys He Thr Leu 
200 205 210 



gcg gtc cgc ctg ggc gat gcg ggt get cgt aag ctg ttc etc gcg ctg 
Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys Leu Phe Leu Ala Leu 



215 220 225 



787 



att tec acg ccg ttc ate atg tec ate tgc ctg gcg ttt gtc gec tgg 835 
He Ser Thr Pro Phe He Met Ser He Cys Leu Ala Phe Val Ala Trp 
230 235 240 245 

cca gcg ctg ate gcg ate ate gtt ttc ccg ctg gca ctg aaa gee gca 883 
Pro Ala Leu He Ala He He Val Phe Pro Leu Ala Leu Lys Ala Ala 
250 255 260 

ggg ccg ate cgc aac aac gec acc ggc aag gat etc ate ccg tea teg 931 
Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp Leu He Pro Ser Ser 
265 270 275 

get caa cag ggc gcg cca tgg cgt tgt ggg ccg tgc tea egg gec tgg 979 
Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro Cys Ser Arg Ala Trp 
280 285 290 

cat tagegtttag etaaaacget ttt 1005 
His 



<210> 880 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 880 

Met Ser His Thr Glu Pro Gin Pro Asn Ser Val Thr Leu Ser Asp Trp 
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15 10 15 

lie Gin Gly Ala Arg Pro Arg Thr Trp Ala Asn Ala Phe Ala Pro Val 
20 25 30 

lie Ala Gly Ser Gly Val Ala Ala Phe His Asp Gly Phe Val Trp Trp 
35 40 45 

Lys Ala Leu Leu Ala Leu Val Val Ala Trp Ala Leu lie lie Gly Val 
50 55 60 

Asn Tyr Ala Asn Asp Tyr Ser Asp Gly lie Arg Gly Thr Asp Glu Asp 
65 70 75 80 

Arg Thr Gly Pro Leu Arg Leu Thr Gly Ser Gly Leu Ala Glu Pro Lys 
85 90 95 

Lys Val Lys Ala Ala Ala Phe lie Ser Phe Gly lie Ala Gly Val Ala 
100 105 110 

Gly Thr Ala Leu Ser Leu Leu Ser Ala Trp Trp Leu lie Leu lie Gly 
115 120 125 

lie Leu Cys Val Leu Gly Ala Trp Phe Tyr Thr Gly Gly Lys Asn Pro 
130 135 140 

Tyr Gly Tyr Arg Gly Leu Gly Glu lie Ala Val Phe He Phe Phe Gly 
145 150 155 160 

Leu Val Ala Val Met Gly Thr Gin Phe Thr Gin Thr Gly Ser Val Ser 
165 170 175 

Trp Ala Gly Leu Ala Ala Ala Val Gly Val Gly Ser Met Ser Ala Gly 
180 185 190 

Val Asn Leu Ala Asn Asn lie Arg Asp He Pro Thr Asp Ser Lys Thr 
195 200 205 

Gly Lys lie Thr Leu Ala Val Arg Leu Gly Asp Ala Gly Ala Arg Lys 
210 215 220 

Leu Phe Leu Ala Leu He Ser Thr Pro Phe He Met Ser He Cys Leu 
225 230 235 240 

Ala Phe Val Ala Trp Pro Ala Leu He Ala He He Val Phe Pro Leu 
245 250 255 

Ala Leu Lys Ala Ala Gly Pro He Arg Asn Asn Ala Thr Gly Lys Asp 
260 265 270 

Leu He Pro Ser Ser Ala Gin Gin Gly Ala Pro Trp Arg Cys Gly Pro 
275 280 285 

Cys Ser Arg Ala Trp His 
290 



<210> 881 
<211> 843 
<212> DNA 

<213> Corynebacterium glut ami cum 
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<220> 

<221> CDS 

<222> (101) . . (820) 

<223> RXA00391 

<400> 881 

atcttgtaga tcccaccgca attctgggag atctcgagga cgcaatctct ggaagaaaac 60 

tttcctcccc atccctgtac aagataaaac ccgtgcacag ttg ctg cgc gat tct 115 

Leu Leu Arg Asp Ser 
1 5 

caa cga gtt ggc etc gec ate gat cct teg ate get ttg gtg atg gec 163 
Gin Arg Val Gly Leu Ala lie Asp Pro Ser lie Ala Leu Val Met Ala 
10 15 20 

act tct ggt tct aca ggt acc ccg aag ggc get cag etc act ccg ttg 211 
Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala Gin Leu Thr Pro Leu 
25 30 35 

aat ttg gtg agt tec gee gat get acg cat cag ttt tta ggt ggc gaa 259 
Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin Phe Leu Gly Gly Glu 
40 45 50 

ggc cag tgg ttg ctt gec atg cca gca cac cac att gca ggc atg cag 3 07 
Gly Gin Trp Leu Leu Ala Met Pro Ala His His lie Ala Gly Met Gin 
55 60 65 

gtg ctt ctt cga age etc att get gga gtt gag cca eta get att gat 355 
Val Leu Leu Arg Ser Leu lie Ala Gly Val Glu Pro Leu Ala lie Asp 
70 75 80 85 

etc age aca ggt ttt cac att gac get ttc gca ggc gee gcg gca gaa 403 
Leu Ser Thr Gly Phe His lie Asp Ala Phe Ala Gly Ala Ala Ala Glu 
90 95 100 

ctg aaa aat acc ggc gac cgc gtc tat aca tec ttg act cca atg cag 451 
Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser Leu Thr Pro Met Gin 
105 110 115 

tta ctt aaa gca atg gac tec ttg caa ggc att gaa gee ctg aaa ctt 499 
Leu Leu Lys Ala Met Asp Ser Leu Gin Gly lie Glu Ala Leu Lys Leu 
120 125 130 

ttt gat gtc att ctt gtt ggc ggt get gca ttg tct aag cag gee cga 547 
Phe Asp Val lie Leu Val Gly Gly Ala Ala Leu Ser Lys Gin Ala Arg 
135 140 145 

att tct gcg gag cag eta gac ate aac att gtc acc acc tac ggc tec 595 
lie Ser Ala Glu Gin Leu Asp lie Asn lie Val Thr Thr Tyr Gly Ser 
150 155 160 165 

tea gag act tea ggt ggc tgc gtt tat gat ggc aag ccc att ccc ggc 643 
Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly Lys Pro lie Pro Gly 
170 175 180 

gcg aaa gtc cgt att teg gat gag cgc att gag ttg ggt ggc ccg atg 691 
Ala Lys Val Arg lie Ser Asp Glu Arg lie Glu Leu Gly Gly Pro Met 
185 190 195 
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att gcg cag ggc tac aga aat gca cct gaa cat ccg gat ttc gcc aac 73 9 
lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His Pro Asp Phe Ala Asn 
200 205 210 

9cig ggt tgg ttt acc acc tct gat tea ggt gaa etc cac gac ggg att 787 
Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu Leu His Asp Gly lie 
215 220 225 

etc acc gtg act ggt cgc gtg gat acc cgt cat tgattccggt ggattgaagt 840 
Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
230 235 240 

tgc 843 



<210> 882 
<211> 240 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 882 

Leu Leu Arg Asp Ser Gin Arg Val Gly Leu Ala lie Asp Pro Ser He 
15 10 15 

Ala Leu Val Met Ala Thr Ser Gly Ser Thr Gly Thr Pro Lys Gly Ala 
20 25 30 

Gin Leu Thr Pro Leu Asn Leu Val Ser Ser Ala Asp Ala Thr His Gin 
35 40 45 

Phe Leu Gly Gly Glu Gly Gin Trp Leu Leu Ala Met Pro Ala His His 
50 55 60 

He Ala Gly Met Gin Val Leu Leu Arg Ser Leu He Ala Gly Val Glu 
65 70 75 80 

Pro Leu Ala He Asp Leu Ser Thr Gly Phe His He Asp Ala Phe Ala 
85 90 95 

Gly Ala Ala Ala Glu Leu Lys Asn Thr Gly Asp Arg Val Tyr Thr Ser 
100 105 110 

Leu Thr Pro Met Gin Leu Leu Lys Ala Met Asp Ser Leu Gin Gly He 
115 120 125 

Glu Ala Leu Lys Leu Phe Asp Val He Leu Val Gly Gly Ala Ala Leu 
130 135 140 

Ser Lys Gin Ala Arg He Ser Ala Glu Gin Leu Asp He Asn He Val 
145 150 155 160 

Thr Thr Tyr Gly Ser Ser Glu Thr Ser Gly Gly Cys Val Tyr Asp Gly 
165 170 175 

Lys Pro He Pro Gly Ala Lys Val Arg He Ser Asp Glu Arg He Glu 
180 185 190 

Leu Gly Gly Pro Met lie Ala Gin Gly Tyr Arg Asn Ala Pro Glu His 
195 200 205 



Pro Asp Phe Ala Asn Glu Gly Trp Phe Thr Thr Ser Asp Ser Gly Glu 



BGI-121CP 



-1183- 



210 215 220 

Leu His Asp Gly lie Leu Thr Val Thr Gly Arg Val Asp Thr Arg His 
225 230 235 240 



<210> 883 
<211> 384 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (361) 

<223> RXS02908 

<400> 883 

gccaacgagg gttggtttac cacctctgat tcaggtgaac tccacgacgg gattctcacc 60 

gtgactggtc gcgtggatac ccgtcattga ttccggtgga ttg aag ttg cac cca 115 

Leu Lys Leu His Pro 
1 5 

gag gta ctg gaa cgt gcc ate gca gat att aaa ggt gtc acc gcg gcg 163 
Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys Gly Val Thr Ala Ala 
10 15 20 

tgt gtt gtg ggt att ccc gat ccc cga tta ggc caa gca att gtg gcc 211 
Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly Gin Ala lie Val Ala 
25 30 35 

gcg tac tec gga teg ate agt ccg tct gaa gtt att gaa ggc etc gac 25 9 
Ala Tyr Ser Gly Ser lie Ser Pro Ser Glu Val lie Glu Gly Leu Asp 
40 45 50 

gat eta cct cgt tgg cag ctt ccc aaa egg ctg aag cat ctg gaa tct 3 07 
Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu Lys His Leu Glu Ser 
55 60 65 

ttg ccc age att ggt cct gga aaa get gat cga cgt get ate gcg aag 3 55 
Leu Pro Ser lie Gly Pro Gly Lys Ala Asp Arg Arg Ala lie Ala Lys 
70 75 80 85 

ctg ttt tagtcttcat tettgetgge tgc 3 84 

Leu Phe 



<210> 884 
<211> 87 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 884 

Leu Lys Leu His Pro Glu Val Leu Glu Arg Ala lie Ala Asp lie Lys 
15 10 15 



Gly Val Thr Ala Ala Cys Val Val Gly lie Pro Asp Pro Arg Leu Gly 
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20 25 30 

Gin Ala lie Val Ala Ala Tyr Ser Gly Ser He Ser Pro Ser Glu Val 
35 40 45 

He Glu Gly Leu Asp Asp Leu Pro Arg Trp Gin Leu Pro Lys Arg Leu 
50 55 60 

Lys His Leu Glu Ser Leu Pro Ser He Gly Pro Gly Lys Ala Asp Arg 
65 70 75 80 

Arg Ala He Ala Lys Leu Phe 
85 



<210> 885 
<211> 705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (682) 

<223> RXA00997 

<400> 885 

cccatctgtg gcagatcgaa tgcacccacc gcggagaagt cgtcgcacga accacactgc 60 

gcaccatggt gctgaacaag tagccctata ctcgggcacc atg act aca tgg aaa 115 

Met Thr Thr Trp Lys 
1 5 

gag etc aca gat aac aac cca gcg cac tea gaa aac tac gcg cag cgc 163 
Glu Leu Thr Asp Asn Asn Pro Ala His Ser Glu Asn Tyr Ala Gin Arg 
10 15 20 

tgg cga aac etc gec gca gca ggc aat gat att tac ggc gaa gec cgc 211 
Trp Arg Asn Leu Ala Ala Ala Gly Asn Asp He Tyr Gly Glu Ala Arg 
25 30 35 

etc att gat gee atg gca ccc agg gga gcg aaa ate ttg gat get ggc 259 
Leu He Asp Ala Met Ala Pro Arg Gly Ala Lys He Leu Asp Ala Gly 
40 45 50 

tgc ggc cag gga cgc ate ggt ggc tac ctg tec aag caa ggc cac gat 3 07 
Cys Gly Gin Gly Arg He Gly Gly Tyr Leu Ser Lys Gin Gly His Asp 
55 60 65 

gtt eta ggc aca gac ctt gat ccc ate ctg att gat tac gee aag cag 3 55 
Val Leu Gly Thr Asp Leu Asp Pro He Leu He Asp Tyr Ala Lys Gin 
70 75 80 85 

gac ttt cca gaa get cgc tgg gtg gtg gga gat etc tct gtt gat cag 403 
Asp Phe Pro Glu Ala Arg Trp Val Val Gly Asp Leu Ser Val Asp Gin 
90 95 100 

ate tea gag act gat ttt gat etc att gtc tec gee ggc aac gtc atg 451 
He Ser Glu Thr Asp Phe Asp Leu He Val Ser Ala Gly Asn Val Met 
105 110 115 



ggc ttt etc get gag gat ggt cgc gaa cct gca eta gec aac att cac 



499 
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Gly Phe Leu Ala Glu Asp Gly Arg Glu Pro Ala Leu Ala Asn lie His 
120 125 130 

cgc gca ctg ggc gcc gat ggc cgc get gtc ate ggt ttc ggc gca gga 547 

Arg Ala Leu Gly Ala Asp Gly Arg Ala Val lie Gly Phe Gly Ala Gly 
135 140 145 

cgt gga tgg gtc ttt gga gac ttc etc gaa gtc gca gaa cgc gtg ggc 59 5 

Arg Gly Trp Val Phe Gly Asp Phe Leu Glu Val Ala Glu Arg Val Gly 

150 155 160 165 



etc gag ttg gaa aat get ttt gag tct tgg gat ctt aag cct ttt gtc 
Leu Glu Leu Glu Asn Ala Phe Glu Ser Trp Asp Leu Lys Pro Phe Val 
170 175 180 

caa ggc tct gag ttc tta gtg gcg gta ttt acc aag aag taacacctct 
Gin Gly Ser Glu Phe Leu Val Ala Val Phe Thr Lys Lys 
185 190 

atcttgcacc tga 



643 



692 



705 



<210> 886 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 886 

Met Thr Thr Trp Lys Glu Leu Thr Asp Asn Asn Pro Ala His Ser Glu 
15 10 15 

Asn Tyr Ala Gin Arg Trp Arg Asn Leu Ala Ala Ala Gly Asn Asp He 
20 25 30 

Tyr Gly Glu Ala Arg Leu He Asp Ala Met Ala Pro Arg Gly Ala Lys 
35 40 45 

He Leu Asp Ala Gly Cys Gly Gin Gly Arg He Gly Gly Tyr Leu Ser 
50 55 60 

Lys Gin Gly His Asp Val Leu Gly Thr Asp Leu Asp Pro He Leu He 
65 70 75 80 

Asp Tyr Ala Lys Gin Asp Phe Pro Glu Ala Arg Trp Val Val Gly Asp 
85 90 95 

Leu Ser Val Asp Gin He Ser Glu Thr Asp Phe Asp Leu He Val Ser 
100 105 HO 

Ala Gly Asn Val Met Gly Phe Leu Ala Glu Asp Gly Arg Glu Pro Ala 
115 120 125 

Leu Ala Asn He His Arg Ala Leu Gly Ala Asp Gly Arg Ala Val He 
130 135 140 

Gly Phe Gly Ala Gly Arg Gly Trp Val Phe Gly Asp Phe Leu Glu Val 
145 150 155 160 

Ala Glu Arg Val Gly Leu Glu Leu Glu Asn Ala Phe Glu Ser Trp Asp 
165 170 175 



BGI-121CP 



-1186- 



Leu Lys Pro Phe Val Gin Gly Ser Glu Phe Leu Val Ala Val Phe Thr 
180 185 190 

Lys Lys 



<210> 887 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXA02189 

<400> 887 

aatggcaaaa atgggcacat acgatactga tgggaccaat gggaaaacct caagccacca 60 

attgagccag ttctctcaag caaaccgata ctggtgggat gtg gac gcg gcc gac 115 

Val Asp Ala Ala Asp 

1 5 

tat cac gaa cgc cac cct tct tat tta ggc acg gat tec get cac ggc 163 

Tyr His Glu Arg His Pro Ser Tyr Leu Gly Thr Asp Ser Ala His Gly 

10 15 20 

gag ttc tac tgg tgc ccc gag atg ctg cat gaa aaa gat gta cgt ctt 211 
Glu Phe Tyr Trp Cys Pro Glu Met Leu His Glu Lys Asp Val Arg Leu 
25 30 35 

ctt ggc act ccc gca gca etc tec ggc aag aaa att tta gag ate ggt 2 59 
Leu Gly Thr Pro Ala Ala Leu Ser Gly Lys Lys lie Leu Glu lie Gly 
40 45 50 

tgc ggc teg gca ccg tgt get egg tgg ctg gcc aat gat gtt ccg aat 3 07 
Cys Gly Ser Ala Pro Cys Ala Arg Trp Leu Ala Asn Asp Val Pro Asn 
55 60 65 

gcc ttt gtc acc get ttc gac att tct tea caa atg etc aaa tac gca 3 55 
Ala Phe Val Thr Ala Phe Asp He Ser Ser Gin Met Leu Lys Tyr Ala 
70 75 80 85 

ggt cac gac cat aac gta cac etc gta cag gcc gat gca atg tea etc 403 
Gly His Asp His Asn Val His Leu Val Gin Ala Asp Ala Met Ser Leu 
90 95 100 

ccc tac gcc gac agt tec ttt gac gtg gtc ttt tec gtt ttc ggc gcc 451 
Pro Tyr Ala Asp Ser Ser Phe Asp Val Val Phe Ser Val Phe Gly Ala 
105 110 115 

ate ccc ttt gtg gag gat tec gcc gca etc atg aag gaa ate gcg cgc 499 
He Pro Phe Val Glu Asp Ser Ala Ala Leu Met Lys Glu He Ala Arg 
120 125 130 

gtc etc aaa ccc ggc gga cgc etc att ttc tec ate acc cac ccg atg 547 
Val Leu Lys Pro Gly Gly Arg Leu He Phe Ser He Thr His Pro Met 
135 140 145 



cgc tgg att ttc etc gac gat ccc ggc ccc gca ggc etc acc gcg ate 



595 
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Arg Trp He Phe Leu Asp Asp Pro Gly Pro Ala Gly Leu Thr Ala He 
150 155 160 165 

acc age tac ttc gac cag cgc ggc tac gtc gaa gaa gac gag gaa acc 
Thr Ser Tyr Phe Asp Gin Arg Gly Tyr Val Glu Glu Asp Glu Glu Thr 
170 175 180 

ggt get tta age tat gcg gaa cag cac cgc acc atg ggc gcg egg ate 
Gly Ala Leu Ser Tyr Ala Glu Gin His Arg Thr Met Gly Ala Arg He 
185 190 195 

aat gag ctt ate gac gec tec etc cac tta gat cac etc ate gaa cca 
Asn Glu Leu He Asp Ala Ser Leu His Leu Asp His Leu He Glu Pro 
200 205 210 

gaa tgg cca gat gag ttg gaa gaa aac tgg ggc caa tgg tea cca ctt 
Glu Trp Pro Asp Glu Leu Glu Glu Asn Trp Gly Gin Trp Ser Pro Leu 
215 220 225 

cga gga aag etc ttc ccc ggg aca gca ate ttc etc gee acg tac cgc 
Arg Gly Lys Leu Phe Pro Gly Thr Ala He Phe Leu Ala Thr Tyr Arg 
230 235 240 245 

ccc taaaaaacca acggcgctca ttt 
Pro 



643 



691 



739 



787 



835 



861 



<210> 888 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 888 
Val Asp Ala Ala 
1 

Asp Ser Ala His 
20 

Lys Asp Val Arg 
35 

He Leu Glu He 
50 

Asn Asp Val Pro 
65 

Met Leu Lys Tyr 



Asp Ala Met Ser 
100 

Ser Val Phe Gly 
115 

Lys Glu He Ala 
130 



Asp Tyr His Glu 
5 

Gly Glu Phe Tyr 



Leu Leu Gly Thr 
40 

Gly Cys Gly Ser 
55 

Asn Ala Phe Val 
70 

Ala Gly His Asp 
85 

Leu Pro Tyr Ala 



Ala He Pro Phe 
120 

Arg Val Leu Lys 
135 



Arg His Pro Ser 

10 

Trp Cys Pro Glu 
25 

Pro Ala Ala Leu 



Ala Pro Cys Ala 
60 

Thr Ala Phe Asp 
75 

His Asn Val His 
90 

Asp Ser Ser Phe 
105 

Val Glu Asp Ser 



Pro Gly Gly Arg 
140 



Tyr Leu Gly Thr 
15 

Met Leu His Glu 
30 

Ser Gly Lys Lys 
45 

Arg Trp Leu Ala 



He Ser Ser Gin 
80 

Leu Val Gin Ala 
95 

Asp Val Val Phe 
110 

Ala Ala Leu Met 
125 

Leu He Phe Ser 
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Ile Thr His Pro 
145 

Gly Leu Thr Ala 



Glu Asp Glu Glu 
180 

Met Gly Ala Arg 
195 

His Leu lie Glu 
210 

Gin Trp Ser Pro 
225 

Leu Ala Thr Tyr 



Met Arg Trp lie 
150 

lie Thr Ser Tyr 
165 

Thr Gly Ala Leu 



lie Asn Glu Leu 
200 

Pro Glu Trp Pro 
215 

Leu Arg Gly Lys 
230 

Arg Pro 
245 



Phe Leu Asp Asp 
155 

Phe Asp Gin Arg 
170 

Ser Tyr Ala Glu 
185 

lie Asp Ala Ser 



Asp Glu Leu Glu 
220 

Leu Phe Pro Gly 
235 



Pro Gly Pro Ala 
160 

Gly Tyr Val Glu 
175 

Gin His Arg Thr 
190 

Leu His Leu Asp 
205 

Glu Asn Trp Gly 



Thr Ala lie Phe 
240 



<210> 889 
<211> 813 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA02311 

<400> 889 

cattttgggt atcggttggt tgtccatcgg tggagctaag ggcgctaagc atcgcagcca 60 

aataacctcc cactaaagct cctgggttag actcgaacgc gtg get aaa gca gat 115 

Val Ala Lys Ala Asp 
1 5 

tta gac aag gac ccc ttc gac gta gcg tea atg ttc gat gac gtc gga 
Leu Asp Lys Asp Pro Phe Asp Val Ala Ser Met Phe Asp Asp Val Gly 
10 15 20 

aag aac tac gat etc acc aat acc gtg ctt tct ttt ggt cag gac cgt 211 
Lys Asn Tyr Asp Leu Thr Asn Thr Val Leu Ser Phe Gly Gin Asp Arg 
25 30 35 

gtg tgg cga aag cgc act agg cag cgc ctg gac etc aag cca ggg gag 2 59 
Val Trp Arg Lys Arg Thr Arg Gin Arg Leu Asp Leu Lys Pro Gly Glu 
40 45 50 



aag gtg ctt gat eta get gca gga aca gee gtt tec acc gtg gag ttg 
Lys Val Leu Asp Leu Ala Ala Gly Thr Ala Val Ser Thr Val Glu Leu 
55 60 65 



etc gee gca ggt aaa gac cgc gat gtg tec aag gtt gtg ggc gat ggc 
Leu Ala Ala Gly Lys Asp Arg Asp Val Ser Lys Val Val Gly Asp Gly 



163 



307 



gca aaa tec ggc gcg ttt tgt gtg gcg tgt gat ttc tec cag ggc atg 3 55 
Ala Lys Ser Gly Ala Phe Cys Val Ala Cys Asp Phe Ser Gin Gly Met 
70 75 80 85 



403 
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90 95 100 

atg cag ttg ccg ttt gca gac aac age ttt gat get gtg acc att tct 
Met Gin Leu Pro Phe Ala Asp Asn Ser Phe Asp Ala Val Thr He Ser 
105 HO 115 

tat ggt ctg cgc aat att cac gat ttc cgc get ggc ctg aaa gaa atg 
Tyr Gly Leu Arg Asn He His Asp Phe Arg Ala Gly Leu Lys Glu Met 
120 125 130 

gec cgc gtg act aaa cct ggt gga cgc etc acc gtg gcg gag ttc tec 
Ala Arg Val Thr Lys Pro Gly Gly Arg Leu Thr Val Ala Glu Phe Ser 
135 140 145 

acc ccc gtg ate cct gtg ttc ggc acc gtg tac aag gag tac etc atg 595 
Thr Pro Val He Pro Val Phe Gly Thr Val Tyr Lys Glu Tyr Leu Met 
150 155 160 165 

cgc ctg ctg ccc cag gcg gcg cgc gca gta teg tec aac ccg gag gee 643 
Arg Leu Leu Pro Gin Ala Ala Arg Ala Val Ser Ser Asn Pro Glu Ala 
170 175 180 



tac att tac ctg get gat tec ate cgc gca tgg cct age cag gcg gaa 
Tyr He Tyr Leu Ala Asp Ser He Arg Ala Trp Pro Ser Gin Ala Glu 
185 190 195 



aac ctg acc ttc ggc ate gtc gcg ctg cac teg gcg att aaa cca gag 
Asn Leu Thr Phe Gly He Val Ala Leu His Ser Ala He Lys Pro Glu 
215 220 225 



aac tagtcgagtc ccacagaggg gag 

Asn 

230 



451 



499 



547 



691 



eta gca egg gag ate aac cag aat ggt tgg tea gat tgc ggt tgg cag 73 9 
Leu Ala Arg Glu He Asn Gin Asn Gly Trp Ser Asp Cys Gly Trp Gin 
200 205 210 



787 



813 



<210> 890 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 890 

Val Ala Lys Ala Asp Leu Asp Lys Asp Pro Phe Asp Val Ala Ser Met 
15 10 15 

Phe Asp Asp Val Gly Lys Asn Tyr Asp Leu Thr Asn Thr Val Leu Ser 
20 25 30 

Phe Gly Gin Asp Arg Val Trp Arg Lys Arg Thr Arg Gin Arg Leu Asp 
35 40 45 

Leu Lys Pro Gly Glu Lys Val Leu Asp Leu Ala Ala Gly Thr Ala Val 
50 55 60 

Ser Thr Val Glu Leu Ala Lys Ser Gly Ala Phe Cys Val Ala Cys Asp 
65 70 75 80 

Phe Ser Gin Gly Met Leu Ala Ala Gly Lys Asp Arg Asp Val Ser Lys 
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85 90 95 

Val Val Gly Asp Gly Met Gin Leu Pro Phe Ala Asp Asn Ser Phe Asp 
100 105 110 

Ala Val Thr lie Ser Tyr Gly Leu Arg Asn lie His Asp Phe Arg Ala 
115 120 125 

Gly Leu Lys Glu Met Ala Arg Val Thr Lys Pro Gly Gly Arg Leu Thr 
130 135 140 

Val Ala Glu Phe Ser Thr Pro Val lie Pro Val Phe Gly Thr Val Tyr 
145 150 155 160 

Lys Glu Tyr Leu Met Arg Leu Leu Pro Gin Ala Ala Arg Ala Val Ser 
165 170 175 

Ser Asn Pro Glu Ala Tyr lie Tyr Leu Ala Asp Ser lie Arg Ala Trp 
180 185 190 

Pro Ser Gin Ala Glu Leu Ala Arg Glu lie Asn Gin Asn Gly Trp Ser 
195 200 205 

Asp Cys Gly Trp Gin Asn Leu Thr Phe Gly lie Val Ala Leu His Ser 
210 215 220 

Ala lie Lys Pro Glu Asn 
225 230 



<210> 891 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXN02912 

<400> 891 

catcggtgtc ggttcactga tggtggccaa gaaggttgga taacagggtt aatcttgggt 60 

gatattgaaa tgacgtattc ctgattgggc tgaaaaatct gtg aca tea cct gaa 115 

Val Thr Ser Pro Glu 
1 5 

tta caa aac ate ctt aac aat tat tgg age ggc agg gca gag get tac 163 
Leu Gin Asn lie Leu Asn Asn Tyr Trp Ser Gly Arg Ala Glu Ala Tyr 
10 15 20 

cac etc aac caa acc caa age gag cgt gca caa ttt gaa cgc ccc ate 211 
His Leu Asn Gin Thr Gin Ser Glu Arg Ala Gin Phe Glu Arg Pro He 
25 30 35 

tgg gaa aag gtg tgg teg aag get ttg cct ate gtg teg gaa gaa gcg 259 
Trp Glu Lys Val Trp Ser Lys Ala Leu Pro He Val Ser Glu Glu Ala 
40 45 50 



gta aag gtt etc gat ctt ggc tgt ggc get ggt tat gtc acc cac ctt 
Val Lys Val Leu Asp Leu Gly Cys Gly Ala Gly Tyr Val Thr His Leu 



307 
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55 60 65 

eta age gat tgc gga tac gaa aca ate ggc gtt gat ggt tct gag gaa 3 55 
Leu Ser Asp Cys Gly Tyr Glu Thr lie Gly Val Asp Gly Ser Glu Glu 
70 75 80 85 

atg ate aat caa get acg cag gag aat ggt ctt cgc agg teg acg ggt 403 
Met lie Asn Gin Ala Thr Gin Glu Asn Gly Leu Arg Arg Ser Thr Gly 
90 95 100 

egg gcg act gee att ttt cag gtc ggg gat gcg cat gat ccc gag ttc 451 
Arg Ala Thr Ala lie Phe Gin Val Gly Asp Ala His Asp Pro Glu Phe 
105 110 115 

egg gaa ggc tct ttt gat gcg ata acc age egg tat gtg ttg tgg act 499 
Arg Glu Gly Ser Phe Asp Ala lie Thr Ser Arg Tyr Val Leu Trp Thr 
120 125 130 

ctg ctg gat ccc cag gca gcg att aat cgt tgg gtg tct ttg eta aaa 547 
Leu Leu Asp Pro Gin Ala Ala lie Asn Arg Trp Val Ser Leu Leu Lys 
135 140 145 

cct ggt ggg gtt att gcg tgc gta gat gcg get tgg tat ccg aag ggc 59 5 
Pro Gly Gly Val lie Ala Cys Val Asp Ala Ala Trp Tyr Pro Lys Gly 
150 155 160 165 

att gat get ggc acg gaa gta gat tea gtg gat ggt ccg agt get ttc 643 
lie Asp Ala Gly Thr Glu Val Asp Ser Val Asp Gly Pro Ser Ala Phe 
170 175 180 

gta gag acc tat acc ccg gaa ctt ttg agg aat ctt ccc atg tea acg 691 
Val Glu Thr Tyr Thr Pro Glu Leu Leu Arg Asn Leu Pro Met Ser Thr 
185 190 195 

acc tec act ggc cac aat ttc gca gag ctt ttc cac aac get ggc etc 73 9 
Thr Ser Thr Gly His Asn Phe Ala Glu Leu Phe His Asn Ala Gly Leu 
200 205 210 

aaa gaa gtc aca ttg aca ccc att gag ggg ctg get gaa ctt gac cag 7 87 
Lys Glu Val Thr Leu Thr Pro lie Glu Gly Leu Ala Glu Leu Asp Gin 
215 220 225 

cga ttt ggc etc tea cca ggg cat gag teg act ccg cag ttc eta ttc 835 
Arg Phe Gly Leu Ser Pro Gly His Glu Ser Thr Pro Gin Phe Leu Phe 
230 235 240 245 

agg gga att aaa tec agt tagtgctgtt ttaagcggtc gag 876 
Arg Gly lie Lys Ser Ser 
250 



<210> 892 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 892 

Val Thr Ser Pro Glu Leu Gin Asn lie Leu Asn Asn Tyr Trp Ser Gly 
15 10 15 



Arg Ala Glu Ala Tyr His Leu Asn Gin Thr Gin Ser Glu Arg Ala Gin 
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20 25 30 

Phe Glu Arg Pro lie Trp Glu Lys Val Trp Ser Lys Ala Leu Pro lie 
35 40 45 

Val Ser Glu Glu Ala Val Lys Val Leu Asp Leu Gly Cys Gly Ala Gly 
50 55 60 

Tyr Val Thr His Leu Leu Ser Asp Cys Gly Tyr Glu Thr lie Gly Val 
65 70 75 80 

Asp Gly Ser Glu Glu Met lie Asn Gin Ala Thr Gin Glu Asn Gly Leu 
85 90 95 

Arg Arg Ser Thr Gly Arg Ala Thr Ala He Phe Gin Val Gly Asp Ala 
100 105 110 

His Asp Pro Glu Phe Arg Glu Gly Ser Phe Asp Ala He Thr Ser Arg 
115 120 125 

Tyr Val Leu Trp Thr Leu Leu Asp Pro Gin Ala Ala lie Asn Arg Trp 
130 135 140 

Val Ser Leu Leu Lys Pro Gly Gly Val He Ala Cys Val Asp Ala Ala 
145 150 155 160 

Trp Tyr Pro Lys Gly He Asp Ala Gly Thr Glu Val Asp Ser Val Asp 
165 170 175 

Gly Pro Ser Ala Phe Val Glu Thr Tyr Thr Pro Glu Leu Leu Arg Asn 
180 185 190 

Leu Pro Met Ser Thr Thr Ser Thr Gly His Asn Phe Ala Glu Leu Phe 
195 200 205 

His Asn Ala Gly Leu Lys Glu Val Thr Leu Thr Pro He Glu Gly Leu 
210 215 220 

Ala Glu Leu Asp Gin Arg Phe Gly Leu Ser Pro Gly His Glu Ser Thr 
225 230 235 240 

Pro Gin Phe Leu Phe Arg Gly He Lys Ser Ser 
245 250 



<210> 893 
<211> 585 
<212> UNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (562) 

<223> RXS00998 

<400> 893 

aatcggccta aaaggtgtga ccatttgggg gtagtggcga ttttaccagg tcacaggagg 60 



tgaaaatcca accattttag gccgactaga gtaattaatt atg act tec cgc gat 115 

Met Thr Ser Arg Asp 
1 5 
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gat caa ccc caa gat ctg ctt teg ctt gca gaa ctt gec gec acc aga 163 
Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu Leu Ala Ala Thr Arg 
10 15 20 

get tta acc aca gac gaa ctt gaa gca etc aac aac gec aat tat ggc 211 
Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn Asn Ala Asn Tyr Gly 
25 30 35 

etc gac cgc aat ctg ggg ctg cgc tac acc acc ate gag ccc ggc egg 2 59 
Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr lie Glu Pro Gly Arg 
40 45 50 

gtg gtc age gaa ctt cac gtg gca tec aag cac ctg caa gtg gtg ggc 3 07 
Val Val Ser Glu Leu His Val Ala Ser Lys His Leu Gin Val Val Gly 
55 60 65 

ttg gtc aac ggt ggt gtc tac gee gee ate gec gaa tec act gga tea 3 55 
Leu Val Asn Gly Gly Val Tyr Ala Ala lie Ala Glu Ser Thr Gly Ser 
70 75 80 85 

gtc gec age atg att tec gec cct gga aaa atg gtc gtc ggc ate aac 403 
Val Ala Ser Met lie Ser Ala Pro Gly Lys Met Val Val Gly lie Asn 
90 95 100 

aac aac acc gac ttc att tct get gtg age tec ggt gtc ate gtg gec 451 
Asn Asn Thr Asp Phe lie Ser Ala Val Ser Ser Gly Val lie Val Ala 
105 110 115 

gaa gca acg ccg att cag eta ggt ggc cgc acc cat ctg tgg cag ate 499 
Glu Ala Thr Pro lie Gin Leu Gly Gly Arg Thr His Leu Trp Gin lie 
120 125 130 

gaa tgc acc cac cgc gga gaa gtc gtc gca cga acc aca ctg cgc acc 547 
Glu Cys Thr His Arg Gly Glu Val Val Ala Arg Thr Thr Leu Arg Thr 
135 140 145 

atg gtg ctg aac aag tagecctata ctcgggcacc atg 585 

Met Val Leu Asn Lys 

150 



<210> 894 
<211> 154 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 894 

Met Thr Ser Arg Asp Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu 
15 10 15 

Leu Ala Ala Thr Arg Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn 
20 25 30 

Asn Ala Asn Tyr Gly Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr 
35 40 45 

lie Glu Pro Gly Arg Val Val Ser Glu Leu His Val Ala Ser Lys His 
50 55 60 

Leu Gin Val Val Gly Leu Val Asn Gly Gly Val Tyr Ala Ala lie Ala 
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65 70 75 80 

Glu Ser Thr Gly Ser Val Ala Ser Met lie Ser Ala Pro Gly Lys Met 
85 90 95 

Val Val Gly lie Asn Asn Asn Thr Asp Phe He Ser Ala Val Ser Ser 
100 105 110 

Gly Val He Val Ala Glu Ala Thr Pro He Gin Leu Gly Gly Arg Thr 
115 120 125 

His Leu Trp Gin He Glu Cys Thr His Arg Gly Glu Val Val Ala Arg 
130 135 140 

Thr Thr Leu Arg Thr Met Val Leu Asn Lys 
145 150 



<210> 895 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA01215 

<400> 895 

tcgaaggctg ggtgcaaaag aagcgccctg gaaccgctgc agcacaagcc gcagaagccg 60 

cccaaaacgt ccacaaccag gaaggctaag caggatcctc atg act get cac tgg 115 

Met Thr Ala His Trp 
1 5 

aaa caa aac caa aag aac etc atg ctg ttt teg ggt cgt gcg cac cca 163 
Lys Gin Asn Gin Lys Asn Leu Met Leu Phe Ser Gly Arg Ala His Pro 
10 15 20 

gaa ctg gca gaa get gta get aaa gag etc gac gtc aac gtc acc cca 211 
Glu Leu Ala Glu Ala Val Ala Lys Glu Leu Asp Val Asn Val Thr Pro 
25 30 35 

atg acg gca cgc gat ttc gee aac ggt gaa ate tac gtc cgc ttc gag 2 59 
Met Thr Ala Arg Asp Phe Ala Asn Gly Glu He Tyr Val Arg Phe Glu 
40 45 50 

gaa tea gtt cgt ggc tec gac tgc ttc gtc ctg cag tec cac acc cag 3 07 
Glu Ser Val Arg Gly Ser Asp Cys Phe Val Leu Gin Ser His Thr Gin 
55 60 65 

cct etc aac aag tgg etc atg gaa cag ctg ctg atg ate gac get ttg 3 55 
Pro Leu Asn Lys Trp Leu Met Glu Gin Leu Leu Met He Asp Ala Leu 
70 75 80 85 

aag cgt ggt tec gca aag cgc ate acc gcg ate ctg ccg ttc tac cca 403 
Lys Arg Gly Ser Ala Lys Arg lie Thr Ala He Leu Pro Phe Tyr Pro 
90 95 100 



tat gee cgc cag gac aag aag cac cgc ggc cgc gag cca att tct get 
Tyr Ala Arg Gin Asp Lys Lys His Arg Gly Arg Glu Pro He Ser Ala 



451 
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105 110 115 

cgc etc ate gec gac etc atg etc acc get ggc gcg gac cgt ate gtg 499 

Arg Leu lie Ala Asp Leu Met Leu Thr Ala Gly Ala Asp Arg lie Val 

120 125 130 

tec gtg gac ttg cac acc gat cag ate cag ggc ttc ttc gac ggc cca 547 

Ser Val Asp Leu His Thr Asp Gin lie Gin Gly Phe Phe Asp Gly Pro 

135 140 145 

gtc gat cac atg cac gec atg ccg ate etc acc gat cac ate aag gaa 595 

Val Asp His Met His Ala Met Pro lie Leu Thr Asp His lie Lys Glu 

150 155 160 165 

aac tac aac ctg gac aac ate tgc gtg gtc tec cct gac gca ggt cgc 643 

Asn Tyr Asn Leu Asp Asn lie Cys Val Val Ser Pro Asp Ala Gly Arg 

170 175 180 

gtg aag gtt gca gag aag tgg get aac acc ttg ggc gat gec cca atg 691 

Val Lys Val Ala Glu Lys Trp Ala Asn Thr Leu Gly Asp Ala Pro Met 

185 190 195 

gcg ttc gtg cac aag acc cgc tec acc gag gta gca aac cag gtt gtc 73 9 

Ala Phe Val His Lys Thr Arg Ser Thr Glu Val Ala Asn Gin Val Val 

200 205 210 

gee aac cgc gtc gtc ggt gac gtc gac ggc aag gac tgc gtg ctt etc 7 87 

Ala Asn Arg Val Val Gly Asp Val Asp Gly Lys Asp Cys Val Leu Leu 

215 220 225 

gac gac atg ate gac act ggc ggc acc ate gec ggc get gtg ggc gtc 83 5 

Asp Asp Met lie Asp Thr Gly Gly Thr He Ala Gly Ala Val Gly Val 

230 235 240 245 

ctg aag aag get ggc gca aag tea gtc gtc ate gee tgc acc cac ggt 883 

Leu Lys Lys Ala Gly Ala Lys Ser Val Val He Ala Cys Thr His Gly 

250 255 260 

gtg ttc tct gac cca gee cgc gag cgc ctg tct gca tgc ggt get gaa 931 

Val Phe Ser Asp Pro Ala Arg Glu Arg Leu Ser Ala Cys Gly Ala Glu 

265 270 275 

gaa gtc ate acc acc gac acc ctg cca cag tec acc gag ggc tgg age 979 

Glu Val He Thr Thr Asp Thr Leu Pro Gin Ser Thr Glu Gly Trp Ser 

280 285 290 

aac ctg acc gtt ttg teg ate gca ccg ctg ctg get cgc acc ate aac 1027 

Asn Leu Thr Val Leu Ser He Ala Pro Leu Leu Ala Arg Thr He Asn 

295 300 305 

gag ate ttc gaa aac ggt tec gtc acc acc etc ttc gag ggc gag gec 107 5 

Glu He Phe Glu Asn Gly Ser Val Thr Thr Leu Phe Glu Gly Glu Ala 

310 315 320 325 

taaacaccca tgcccaccac gga 1098 



<210> 896 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 896 
Met Thr Ala His 
1 

Gly Arg Ala His 
20 

Val Asn Val Thr 
35 

Tyr Val Arg Phe 
50 

Gin Ser His Thr 
65 

Met lie Asp Ala 



Leu Pro Phe Tyr 
100 

Glu Pro He Ser 
115 

Ala Asp Arg He 
130 

Phe Phe Asp Gly 
145 

Asp His He Lys 



Pro Asp Ala Gly 
180 

Gly Asp Ala Pro 
195 

Ala Asn Gin Val 
210 

Asp Cys Val Leu 
225 

Gly Ala Val Gly 



Ala Cys Thr His 
260 

Ala Cys Gly Ala 
275 

Thr Glu Gly Trp 
290 

Ala Arg Thr He 
305 



Trp Lys Gin Asn 
5 

Pro Glu Leu Ala 



Pro Met Thr Ala 
40 

Glu Glu Ser Val 
55 

Gin Pro Leu Asn 
70 

Leu Lys Arg Gly 
85 

Pro Tyr Ala Arg 



Ala Arg Leu He 
120 

Val Ser Val Asp 
135 

Pro Val Asp His 
150 

Glu Asn Tyr Asn 
165 

Arg Val Lys Val 



Met Ala Phe Val 
200 

Val Ala Asn Arg 
215 

Leu Asp Asp Met 
230 

Val Leu Lys Lys 
245 

Gly Val Phe Ser 



Glu Glu Val He 
280 

Ser Asn Leu Thr 
295 

Asn Glu He Phe 

310 



Gin Lys Asn Leu 
10 

Glu Ala Val Ala 
25 

Arg Asp Phe Ala 



Arg Gly Ser Asp 
60 

Lys Trp Leu Met 
75 

Ser Ala Lys Arg 
90 

Gin Asp Lys Lys 
105 

Ala Asp Leu Met 



Leu His Thr Asp 
140 

Met His Ala Met 
155 

Leu Asp Asn He 
170 

Ala Glu Lys Trp 
185 

His Lys Thr Arg 



Val Val Gly Asp 
220 

He Asp Thr Gly 
235 

Ala Gly Ala Lys 
250 

Asp Pro Ala Arg 
265 

Thr Thr Asp Thr 



Val Leu Ser He 
300 

Glu Asn Gly Ser 
315 



Met Leu Phe Ser 
15 

Lys Glu Leu Asp 
30 

Asn Gly Glu He 
45 

Cys Phe Val Leu 



Glu Gin Leu Leu 
80 

He Thr Ala He 
95 

His Arg Gly Arg 
110 

Leu Thr Ala Gly 
125 

Gin He Gin Gly 



Pro He Leu Thr 
160 

Cys Val Val Ser 
175 

Ala Asn Thr Leu 
190 

Ser Thr Glu Val 
205 

Val Asp Gly Lys 



Gly Thr He Ala 
240 

Ser Val Val He 
255 

Glu Arg Leu Ser 
270 

Leu Pro Gin Ser 
285 

Ala Pro Leu Leu 



Val Thr Thr Leu 
320 
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Phe Glu Gly Glu Ala 
325 



<210> 897 
<211> 1470 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1447) 
<223> RXN00558 

<400> 897 

gaacaggcac cgcaggaaga atgcggcgtt ttcggcgttt gggcgccagg tgaggaagtc 60 

tcgaaactta cctactttgg cctcttcgca cttcagcacc gtg gtc aag aag ccc 115 

Val Val Lys Lys Pro 
1 5 

9"cg ggc ate gca gta ggc gat ggc gaa cag ate ctg gtt ttc aaa gat 163 

Ala Gly lie Ala Val Gly Asp Gly Glu Gin He Leu Val Phe Lys Asp 
10 15 20 

ttg ggc eta gtc tec caa gtt ttc gac caa cca att ctg gaa tec etc 211 
Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro lie Leu Glu Ser Leu 
25 30 35 

cgc gga aac ate gee ate gga cac ace cga tac ace ace gee ggc gga 25 9 
Arg Gly Asn He Ala He Gly His Thr Arg Tyr Thr Thr Ala Gly Gly 
40 45 50 

aac acc tgg gaa aat gec cag cct atg ttc cgc atg gca cca gat ggc 3 07 
Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg Met Ala Pro Asp Gly 
55 60 65 

acc gat ate gec ctt gga cac aac ggc aac ctg att aat tac ate gag 3 55 
Thr Asp He Ala Leu Gly His Asn Gly Asn Leu He Asn Tyr He Glu 
70 75 80 85 

ttg ttg gac aaa gee acc gaa ctt ggc etc gtc gat ccc gee aag aag 403 
Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val Asp Pro Ala Lys Lys 
90 95 100 

cca tea gat acc gat gtg etc act gga ctg etc gca age ggc gtc cat 451 
Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu Ala Ser Gly Val His 
105 110 115 

gac gga aat aat etc ttt gat tec gee aag gaa etc etc ccc age gtc 499 
Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu Leu Leu Pro Ser Val 
120 125 130 

sag g^a. gee tac tgc etc acc ttc acc gac gga cac acc ctg tac gca 547 
Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly His Thr Leu Tyr Ala 
135 140 145 



gcg cgt gat cca ttc ggc ate cgc cca ctg tec ate ggc cgc etc gag 
Ala Arg Asp Pro Phe Gly He Arg Pro Leu Ser He Gly Arg Leu Glu 
150 155 160 165 



595 
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cgc ggc tgg gta gtc gca tct gaa acc gca gcg etc gac ate gta ggt 643 
Arg Gly Trp Val Val Ala Ser Glu Thr Ala Ala Leu Asp lie Val Gly 
170 175 180 

gec teg cat gtg cgc gag gtc gaa cca ggc gaa ctg att get ate gac 691 
Ala Ser His Val Arg Glu Val Glu Pro Gly Glu Leu lie Ala lie Asp 
185 190 195 

gaa tec ggc etc aag tec gca cga ttc gec gag aca acc cgc aaa ggt 73 9 
Glu Ser Gly Leu Lys Ser Ala Arg Phe Ala Glu Thr Thr Arg Lys Gly 
200 205 210 



tgc gtc ttc gaa tac gtt tac ctg get cgt cca gac tec gtg ate aag 
Cys Val Phe Glu Tyr Val Tyr Leu Ala Arg Pro Asp Ser Val lie Lys 



215 220 225 



787 



gga aga aac gtc aac gaa gee cga ctt gaa ate ggc cgc aag etc get 835 
Gly Arg Asn Val Asn Glu Ala Arg Leu Glu He Gly Arg Lys Leu Ala 
230 235 240 245 

gca gaa gca cca gca gtc ggc gat eta gtc ate cca acc cca gaa tea 883 
Ala Glu Ala Pro Ala Val Gly Asp Leu Val He Pro Thr Pro Glu Ser 
250 255 260 

ggc acc cca gca gca gtt gga ttc gee caa gca tct ggc ate cca ttc 931 
Gly Thr Pro Ala Ala Val Gly Phe Ala Gin Ala Ser Gly He Pro Phe 
265 270 275 

ggc caa ggc atg gtc aaa aac gec tac gtt ggc cga acc ttc ate cag 97 9 
Gly Gin Gly Met Val Lys Asn Ala Tyr Val Gly Arg Thr Phe He Gin 
280 285 290 

cct tec gac act etc cgc caa ctg gga ate cgc etc aag ctg aac cca 1027 
Pro Ser Asp Thr Leu Arg Gin Leu Gly He Arg Leu Lys Leu Asn Pro 
295 300 305 

ttg cgc gag gtt ate gec gga aag cgc ctt gtg gtt gtg gat gat tec 1075 
Leu Arg Glu Val He Ala Gly Lys Arg Leu Val Val Val Asp Asp Ser 
310 315 320 325 

ate gtc cgc ggt aac acc caa cgc gec gtg ate cgc atg ttg cgc gaa 1123 
He Val Arg Gly Asn Thr Gin Arg Ala Val He Arg Met Leu Arg Glu 
330 335 340 

gee ggt gca get gag gtt cac gta cgc ate gec tea cca ccc gtg aaa 1171 
Ala Gly Ala Ala Glu Val His Val Arg He Ala Ser Pro Pro Val Lys 
345 350 355 

tgg cca tgc ttc tac ggc ate gat ttt gec acc cca ggc gaa etc att 1219 
Trp Pro Cys Phe Tyr Gly He Asp Phe Ala Thr Pro Gly Glu Leu He 
360 365 370 

gec aac get gtc acc agt gac aac gaa gca gaa atg gta gaa gca gtc 12 67 
Ala Asn Ala Val Thr Ser Asp Asn Glu Ala Glu Met Val Glu Ala Val 
375 380 385 

cgc tec gca ate ggc gca gac acc etc ggc tac gtc tec ate gac tec 1315 
Arg Ser Ala He Gly Ala Asp Thr Leu Gly Tyr Val Ser lie Asp Ser 
390 395 400 405 



BGI-121CP 



-1199- 



atg gtt gca gca acc gag caa cca gcc aac gaa etc tgc ate gec tgc 
Met Val Ala Ala Thr Glu Gin Pro Ala Asn Glu Leu Cys He Ala Cys 
410 415 420 



aggegatagg ggt 



1363 



ttc gac ggc aaa tac ccc atg ggt ctg cca cag gga aac age aac gca 1411 
Phe Asp Gly Lys Tyr Pro Met Gly Leu Pro Gin Gly Asn Ser Asn Ala 
425 430 435 

gac eta gtc cgc aag atg caa gca acc gcc tea agt taagatcggt 1457 
Asp Leu Val Arg Lys Met Gin Ala Thr Ala Ser Ser 
440 445 



1470 



<210> 898 
<211> 449 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 898 

Val Val Lys Lys Pro Ala Gly He Ala Val Gly Asp Gly Glu Gin He 
15 10 15 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 
20 25 30 

He Leu Glu Ser Leu Arg Gly Asn He Ala He Gly His Thr Arg Tyr 
35 40 45 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 
50 55 60 

Met Ala Pro Asp Gly Thr Asp He Ala Leu Gly His Asn Gly Asn Leu 
65 70 75 80 

He Asn Tyr He Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 
85 90 95 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 
100 105 HO 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 
115 120 125 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 
130 135 140 

His Thr Leu Tyr Ala Ala Arg Asp Pro Phe Gly He Arg Pro Leu Ser 
145 150 155 160 

He Gly Arg Leu Glu Arg Gly Trp Val Val Ala Ser Glu Thr Ala Ala 
165 170 175 

Leu Asp He Val Gly Ala Ser His Val Arg Glu Val Glu Pro Gly Glu 
180 185 190 

Leu He Ala He Asp Glu Ser Gly Leu Lys Ser Ala Arg Phe Ala Glu 
195 200 205 

Thr Thr Arg Lys Gly Cys Val Phe Glu Tyr Val Tyr Leu Ala Arg Pro 
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210 215 220 

Asp Ser Val lie Lys Gly Arg Asn Val Asn Glu Ala Arg Leu Glu lie 
225 230 235 240 

Gly Arg Lys Leu Ala Ala Glu Ala Pro Ala Val Gly Asp Leu Val lie 
245 250 255 

Pro Thr Pro Glu Ser Gly Thr Pro Ala Ala Val Gly Phe Ala Gin Ala 
260 265 270 

Ser Gly lie Pro Phe Gly Gin Gly Met Val Lys Asn Ala Tyr Val Gly 
275 280 285 

Arg Thr Phe lie Gin Pro Ser Asp Thr Leu Arg Gin Leu Gly lie Arg 
290 295 300 

Leu Lys Leu Asn Pro Leu Arg Glu Val lie Ala Gly Lys Arg Leu Val 
305 310 315 320 

Val Val Asp Asp Ser lie Val Arg Gly Asn Thr Gin Arg Ala Val lie 
325 330 335 

Arg Met Leu Arg Glu Ala Gly Ala Ala Glu Val His Val Arg lie Ala 
340 345 350 

Ser Pro Pro Val Lys Trp Pro Cys Phe Tyr Gly lie Asp Phe Ala Thr 
355 360 365 

Pro Gly Glu Leu He Ala Asn Ala Val Thr Ser Asp Asn Glu Ala Glu 
370 375 380 

Met Val Glu Ala Val Arg Ser Ala He Gly Ala Asp Thr Leu Gly Tyr 
385 390 395 400 

Val Ser He Asp Ser Met Val Ala Ala Thr Glu Gin Pro Ala Asn Glu 
405 410 415 

Leu Cys He Ala Cys Phe Asp Gly Lys Tyr Pro Met Gly Leu Pro Gin 
420 425 430 

Gly Asn Ser Asn Ala Asp Leu Val Arg Lys Met Gin Ala Thr Ala Ser 
435 440 445 

Ser 



<210> 899 
<211> 524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (61) . . (501) 

<223> FRXA00558 

<400> 899 

gggcgccagg tgaggaagta tcgcagctca cctactttgg cctcttcgca gttcagcacc 



BGM21CP 



-1201- 



gtg gtc aag aag ccc gcg ggc ate gca gta ggc gat ggc gaa cag ate 108 

Val Val Lys Lys Pro Ala Gly lie Ala Val Gly Asp Gly Glu Gin He 

15 10 15 

ctg gtt ttc aaa gat ttg ggc eta gtc tec caa gtt ttc gac caa cca 156 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 

20 25 30 

att ctg gaa tec etc cgc gga aac ate gee ate gga cac ace cga tac 204 

He Leu Glu Ser Leu Arg Gly Asn lie Ala He Gly His Thr Arg Tyr 

35 40 45 

ace ace gee ggc gga aac acc tgg gaa aat gee cag cct atg ttc cgc 252 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 

50 55 60 

atg gca cca gat ggc acc gat ate gee ctt gga cac aac ggc aac ctg 3 00 

Met Ala Pro Asp Gly Thr Asp He Ala Leu Gly His Asn Gly Asn Leu 

65 70 75 80 

att aat tac ate gag ttg ttg gac aaa gee acc gaa ctt ggc etc gtc 3 48 

He Asn Tyr He Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 

85 90 95 

gat ccc gec aag aag cca tea gat acc gat gtg etc act gga ctg etc 396 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 

100 105 110 

gca age ggc gtc cat gac gga aat aat etc ttt gat tec gee aag gaa 444 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 

115 120 125 

etc etc ccc age gtc aag gga gee tac tgc etc acc ttc acc gac gga 492 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 

130 135 140 

cac acc ctg taagcagege gtgatccatt egg 524 

His Thr Leu 

145 



<210> 900 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 900 

Val Val Lys Lys Pro Ala Gly He Ala Val Gly Asp Gly Glu Gin He 
15 10 15 

Leu Val Phe Lys Asp Leu Gly Leu Val Ser Gin Val Phe Asp Gin Pro 
20 25 30 

He Leu Glu Ser Leu Arg Gly Asn lie Ala lie Gly His Thr Arg Tyr 
35 40 45 

Thr Thr Ala Gly Gly Asn Thr Trp Glu Asn Ala Gin Pro Met Phe Arg 
50 55 60 

Met Ala Pro Asp Gly Thr Asp He Ala Leu Gly His Asn Gly Asn Leu 
65 70 75 80 
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Ile Asn Tyr lie Glu Leu Leu Asp Lys Ala Thr Glu Leu Gly Leu Val 
85 90 95 

Asp Pro Ala Lys Lys Pro Ser Asp Thr Asp Val Leu Thr Gly Leu Leu 
100 105 110 

Ala Ser Gly Val His Asp Gly Asn Asn Leu Phe Asp Ser Ala Lys Glu 
115 120 125 

Leu Leu Pro Ser Val Lys Gly Ala Tyr Cys Leu Thr Phe Thr Asp Gly 
130 135 140 

His Thr Leu 
145 



<210> 901 
<211> 1386 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXN00626 

<400> 901 

tcattttaag gcgcttttcg acgccacttt caaccatttc cgaaccgcca agaatactgg 60 

aatagcttgg atcaagtttt gcaggataaa ctgtgcaacc atg cgc att ctg gta 115 

Met Arg lie Leu Val 
1 5 

ate ggc teg ggc gec cgt gag cac gec etc etc cgt gga ctg tea act 163 
lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu Arg Gly Leu Ser Thr 
10 15 20 

gac cct gca acc act gaa etc cac gtt gec cca ggt aac get ggt ctt 211 
Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro Gly Asn Ala Gly Leu 
25 30 35 

gga teg ate gca act gtc cac cct ggc ate aag get gat gat cca gag 25 9 
Gly Ser lie Ala Thr Val His Pro Gly lie Lys Ala Asp Asp Pro Glu 
40 45 50 

get gtc act gcg ttg get aaa gaa ctg aac tct gat ctg gtt gtt ate 3 07 
Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser Asp Leu Val Val lie 
55 60 65 

ggc cca gag ate cct ttg gtt gcg ggt gtt get gat gca ctt cgc gcg 3 55 
Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala Asp Ala Leu Arg Ala 
70 75 80 85 

gcg ggt ate get gtg ttt ggt cct aac aag gac get get cgt ate gag 403 
Ala Gly lie Ala Val Phe Gly Pro Asn Lys Asp Ala Ala Arg lie Glu 
90 95 100 



ggc tec aag get ttc get aag gat gtc atg get gcg cag ggt gtt cgt 
Gly Ser Lys Ala Phe Ala Lys Asp Val Met Ala Ala Gin Gly Val Arg 
105 110 115 



451 
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act get cat get gag act att act cct ggt gcg tct tct gaa gat att 499 
Thr Ala His Ala Glu Thr He Thr Pro Gly Ala Ser Ser Glu Asp He 
120 125 130 

gat get gee ata gat cgt ttc ggc cca acg tgg gtt gtc aag gat gat 547 
Asp Ala Ala He Asp Arg Phe Gly Pro Thr Trp Val Val Lys Asp Asp 
135 140 145 

ggt ttg tct gcg ggc aag ggt gtt gtg gtt acc ccc gat cgt gca gca 595 
Gly Leu Ser Ala Gly Lys Gly Val Val Val Thr Pro Asp Arg Ala Ala 
150 155 160 165 

gca cgt get cac gta gat gca gtg ctt gag ggc gga aat cca gtt ttg 643 
Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly Asn Pro Val Leu 
170 175 180 

ctg gag tec ttc ctt gat ggc cct gag gtt tec ctg ttc tgc ctg gtt 691 
Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu Phe Cys Leu Val 
185 190 195 

gat ggc gag acg gta gtt cct ctg ctg cca gcg cag gat cac aag cgt 7 39 
Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin Asp His Lys Arg 
200 205 210 

gcg tac gac aac gat gag ggc cca aac act ggt ggc atg ggt get tat 7 87 
Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly Met Gly Ala Tyr 
215 220 225 

gcg ccg ctt cct tgg ctg cct gaa gat ggc gtc cag cgc att gtc gat 83 5 
Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin Arg He Val Asp 
230 235 240 245 

gag gtc tgc gtt cct gtt get cgt gag atg gtg gca cgt ggt tgc gcg 883 
Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala Arg Gly Cys Ala 
250 255 260 

tac tec ggt ctg ctt tac gca ggt ate gca tgg ggt gca gaa ggc cct 931 
Tyr Ser Gly Leu Leu Tyr Ala Gly He Ala Trp Gly Ala Glu Gly Pro 
265 270 275 

gca gta gtg gag ttc aac tgc cgc ttc ggc gat cca gaa acc cag get 979 
Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro Glu Thr Gin Ala 
280 285 290 

gta ctg gca eta ctg aag act cct eta gca gta ctg etc aac gca gtt 1027 
Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu Leu Asn Ala Val 
295 300 305 

get act gga acc ttg gca gag cag cca gca ctg gag tgg gag gat get 1075 
Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu Trp Glu Asp Ala 
310 315 320 325 

tac gec ctg act gtg gtg ttg get tct tac aac tac cca gag gca cct 1123 
Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr Pro Glu Ala Pro 
330 335 340 

cgt act ggt gat gtc ate cgc aac get gat gca gat aac gtt ctt cac 1171 
Arg Thr Gly Asp Val He Arg Asn Ala Asp Ala Asp Asn Val Leu His 
345 350 355 
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gct ggt acc gca etc aat get gaa ggc gag ctg gtc tct gcg ggc ggt 1219 
Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val Ser Ala Gly Gly 
360 365 370 

cgt gtt ctt aac gtg ate ggt gtg ggt gag acc ctg gag get gca cgc 1267 
Arg Val Leu Asn Val lie Gly Val Gly Glu Thr Leu Glu Ala Ala Arg 
375 380 385 

gat aac gcg tac acc acc ate aag gac att gaa ctt gag gga age cac 1315 
Asp Asn Ala Tyr Thr Thr lie Lys Asp lie Glu Leu Glu Gly Ser His 
390 395 400 405 

tac cgc age gat ate gca ttg get gca tta gag ggt cgt ate teg ate 13 63 
Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly Arg lie Ser lie 
410 415 420 

taaaagcagt aegcagatag get 13 8 6 



<210> 902 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 902 

Met Arg lie Leu Val lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu 
15 10 15 

Arg Gly Leu Ser Thr Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro 
20 25 30 

Gly Asn Ala Gly Leu Gly Ser lie Ala Thr Val His Pro Gly lie Lys 
35 40 45 

Ala Asp Asp Pro Glu Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser 
50 55 60 

Asp Leu Val Val lie Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala 
65 70 75 80 

Asp Ala Leu Arg Ala Ala Gly lie Ala Val Phe Gly Pro Asn Lys Asp 
85 90 95 

Ala Ala Arg He Glu Gly Ser Lys Ala Phe Ala Lys Asp Val Met Ala 
100 105 110 

Ala Gin Gly Val Arg Thr Ala His Ala Glu Thr He Thr Pro Gly Ala 
115 120 125 

Ser Ser Glu Asp He Asp Ala Ala He Asp Arg Phe Gly Pro Thr Trp 
130 135 140 

Val Val Lys Asp Asp Gly Leu Ser Ala Gly Lys Gly Val Val Val Thr 
145 150 155 160 

Pro Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly 
165 170 175 



Gly Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser 
180 185 190 
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Leu Phe Cys Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala 
195 200 205 

Gin Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly 
210 215 220 

Gly Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val 
225 230 235 240 

Gin Arg lie Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val 
245 250 255 

Ala Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly He Ala Trp 
260 265 270 

Gly Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp 
275 280 285 

Pro Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val 
290 295 300 

Leu Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu 
305 310 315 320 

Glu Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn 
325 330 335 

Tyr Pro Glu Ala Pro Arg Thr Gly Asp Val He Arg Asn Ala Asp Ala 
340 345 350 

Asp Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu 
355 360 365 

Val Ser Ala Gly Gly Arg Val Leu Asn Val He Gly Val Gly Glu Thr 
370 375 380 

Leu Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr He Lys Asp He Glu 
385 390 395 400 

Leu Glu Gly Ser His Tyr Arg Ser Asp He Ala Leu Ala Ala Leu Glu 
405 410 415 

Gly Arg He Ser He 
420 



<210> 903 
<211> 364 
<212> DMA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (364) 

<223> FRXA00629 

<400> 903 

tcattttaag gcgcttttcg acgccacttt caaccatttc cgaaccgcca agaatactgg 60 

aatagcttgg atcaagtttt gcaggataaa ctgtgcaacc atg cgc att ctg gta 115 

Met Arg He Leu Val 
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atc ggc teg ggc gec cgt gag cac gec etc etc cgt gga ctg tea act 163 
lie Gly Ser Gly Ala Arg Glu His Ala Leu Leu Arg Gly Leu Ser Thr 
10 15 20 

gac cct gca ace act gaa etc cac gtt gec cca ggt aac get ggt ctt 211 
Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro Gly Asn Ala Gly Leu 
25 30 35 

gga teg ate gca act gtc cac cct ggc ate aag get gat gat cca gag 259 
Gly Ser lie Ala Thr Val His Pro Gly lie Lys Ala Asp Asp Pro Glu 
40 45 50 

get gtc act gcg ttg get aaa gaa ctg aac tct gat ctg gtt gtt ate 3 07 
Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser Asp Leu Val Val lie 
55 60 65 

ggc cca gag ate cct ttg gtt gcg ggt gtt get gat gca ctt cgc gcg 355 
Gly Pro Glu lie Pro Leu Val Ala Gly Val Ala Asp Ala Leu Arg Ala 
70 75 80 85 

gcg ggt ate 3 64 

Ala Gly He 



<210> 904 
<211> 88 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 904 

Met Arg He Leu Val He Gly Ser Gly Ala Arg Glu His Ala Leu Leu 
15 10 15 

Arg Gly Leu Ser Thr Asp Pro Ala Thr Thr Glu Leu His Val Ala Pro 
20 25 30 

Gly Asn Ala Gly Leu Gly Ser He Ala Thr Val His Pro Gly He Lys 
35 40 45 

Ala Asp Asp Pro Glu Ala Val Thr Ala Leu Ala Lys Glu Leu Asn Ser 
50 55 60 

Asp Leu Val Val He Gly Pro Glu He Pro Leu Val Ala Gly Val Ala 
65 70 75 80 

Asp Ala Leu Arg Ala Ala Gly He 
85 



<210> 905 
<211> 803 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (780) 
<223> FRXA00626 
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<400> 905 

gat cgt gca gca gca cgt get cac gta gat gca gtg ctt gag ggc gga 48 
Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly 
15 10 15 

aat cca gtt ttg ctg gag tec ttc ctt gat ggc cct gag gtt tec ctg 96 
Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu 
20 25 30 

ttc ttc ctg gtt gat ggc gag acg gta gtt cct ctg ctg cca gcg cag 144 
Phe Phe Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin 
35 40 45 

gat cac aag cgt gcg tac gac aac gat gag ggc cca aac act ggt ggc 192 
Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly 
50 55 60 

atg ggt get tat gcg ccg ctt cct tgg ctg cct gaa gat ggc gtc cag 240 
Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin 
65 70 75 80 

cgc att gtc gat gag gtc tgc gtt cct gtt get cgt gag atg gtg gca 2 88 
Arg lie Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala 
85 90 95 

cgt ggt tgc gcg tac tec ggt ctg ctt tac gca ggt ate gca tgg ggt 33 6 
Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly lie Ala Trp Gly 
100 105 110 

gca gaa ggc cct gca gta gtg gag ttc aac tgc cgc ttc ggc gat cca 3 84 
Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro 
115 120 125 

gaa acc cag get gta ctg gca eta ctg aag act cct eta gca gta ctg 432 
Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu 
130 135 140 

etc aac gca gtt get act gga acc ttg gca gag cag cca gca ctg gag 480 
Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu 
145 150 155 160 

tgg gag gat get tac gee ctg act gtg gtg ttg get tct tac aac tac 52 8 
Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr 
165 170 175 

cca gag gca cct cgt act ggt gat gtc ate cgc aac get gat gca gat 57 6 
Pro Glu Ala Pro Arg Thr Gly Asp Val lie Arg Asn Ala Asp Ala Asp 
180 185 190 

aac gtt ctt cac get ggt acc gca etc aat get gaa ggc gag ctg gtc 624 
Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val 
195 200 205 

tct gcg ggc ggt cgt gtt ctt aac gtg ate ggt gtg ggt gag acc ctg 672 
Ser Ala Gly Gly Arg Val Leu Asn Val lie Gly Val Gly Glu Thr Leu 
210 215 220 

gag get gca cgc gat aac gcg tac acc acc ate aag gac att gaa ctt 720 
Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr lie Lys Asp He Glu Leu 
225 230 235 240 
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gag gga age cac tac cgc age gat ate gca ttg get gca tta gag ggt 7 68 
Glu Gly Ser His Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly 
245 250 255 

cgt ate teg ate taaaagcagt aegcagatag get 803 
Arg He Ser He 
260 



<210> 906 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 906 

Asp Arg Ala Ala Ala Arg Ala His Val Asp Ala Val Leu Glu Gly Gly 
15 10 15 

Asn Pro Val Leu Leu Glu Ser Phe Leu Asp Gly Pro Glu Val Ser Leu 
20 25 30 

Phe Phe Leu Val Asp Gly Glu Thr Val Val Pro Leu Leu Pro Ala Gin 
35 40 45 

Asp His Lys Arg Ala Tyr Asp Asn Asp Glu Gly Pro Asn Thr Gly Gly 
50 55 60 

Met Gly Ala Tyr Ala Pro Leu Pro Trp Leu Pro Glu Asp Gly Val Gin 
65 70 75 80 

Arg He Val Asp Glu Val Cys Val Pro Val Ala Arg Glu Met Val Ala 
85 90 95 

Arg Gly Cys Ala Tyr Ser Gly Leu Leu Tyr Ala Gly He Ala Trp Gly 
100 105 110 

Ala Glu Gly Pro Ala Val Val Glu Phe Asn Cys Arg Phe Gly Asp Pro 
115 120 125 

Glu Thr Gin Ala Val Leu Ala Leu Leu Lys Thr Pro Leu Ala Val Leu 
130 135 140 

Leu Asn Ala Val Ala Thr Gly Thr Leu Ala Glu Gin Pro Ala Leu Glu 
145 150 155 160 

Trp Glu Asp Ala Tyr Ala Leu Thr Val Val Leu Ala Ser Tyr Asn Tyr 
165 170 175 

Pro Glu Ala Pro Arg Thr Gly Asp Val He Arg Asn Ala Asp Ala Asp 
180 185 190 

Asn Val Leu His Ala Gly Thr Ala Leu Asn Ala Glu Gly Glu Leu Val 
195 200 205 

Ser Ala Gly Gly Arg Val Leu Asn Val He Gly Val Gly Glu Thr Leu 
210 215 220 



Glu Ala Ala Arg Asp Asn Ala Tyr Thr Thr He Lys Asp He Glu Leu 
225 230 235 240 
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Glu Gly Ser His Tyr Arg Ser Asp lie Ala Leu Ala Ala Leu Glu Gly 
245 250 255 

Arg lie Ser lie 
260 



<210> 907 
<211> 714 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (691) 

<223> RXA02623 

<400> 907 

aatcctgaag aggaagaatc cgacgaagaa attgagacag aaactgaggc tgaagaaacc 60 

aatgatggtt ccgaggccga agaccgttaa catatctgtt gtg aat tct gac tct 115 

Val Asn Ser Asp Ser 
1 5 

acg acc acc att gtc gtg eta get tec gga aca ggc acc etc ctt cag 163 
Thr Thr Thr lie Val Val Leu Ala Ser Gly Thr Gly Thr Leu Leu Gin 
10 15 20 

tea etc att gaa gcg caa ggt acc tat teg ate gtg ggc gtt gtc tct 211 
Ser Leu lie Glu Ala Gin Gly Thr Tyr Ser lie Val Gly Val Val Ser 
25 30 35 

gac gtc gaa tgc cct gca ctt tec aga gec gca gat gca ggt att gat 259 
Asp Val Glu Cys Pro Ala Leu Ser Arg Ala Ala Asp Ala Gly lie Asp 
40 45 50 

act gca gtt gtt ccg ctt gga aaa gat cgt gca cag tgg aac cac gag 3 07 
Thr Ala Val Val Pro Leu Gly Lys Asp Arg Ala Gin Trp Asn His Glu 
55 60 65 

ctt gca gac gca gtt gca gta age gac cca gat ttg gtg gtc tct gcg 355 
Leu Ala Asp Ala Val Ala Val Ser Asp Pro Asp Leu Val Val Ser Ala 
70 75 80 85 

gga ttc atg aaa att ttg ggc gaa ggt ttc etc tea agg ttc ccg tec 403 
Gly Phe Met Lys lie Leu Gly Glu Gly Phe Leu Ser Arg Phe Pro Ser 
90 95 100 

cgc ate ate aac acc cac cca get tta ttg cct tct ttc cct ggt gee 451 
Arg lie lie Asn Thr His Pro Ala Leu Leu Pro Ser Phe Pro Gly Ala 
105 110 115 

cac gcg gtt cgc gat get ttg gca tac ggt gtg aaa gtg tea ggt teg 499 
His Ala Val Arg Asp Ala Leu Ala Tyr Gly Val Lys Val Ser Gly Ser 
120 125 130 

aca gtt cac ctt gtc gat get ggt gtg gat acc ggc cca att att get 547 
Thr Val His Leu Val Asp Ala Gly Val Asp Thr Gly Pro lie lie Ala 
135 140 145 



caa cga gca gtg ccg gta gaa gtg aat gat gat gaa tec age ctg cat 



595 



BGI-121CP 



-1210- 



Gln Arg Ala Val 
150 

gaa aga ate aag 
Glu Arg lie Lys 



age gtg gaa ttt 
Ser Val Glu Phe 
185 

taaatccttc atga< 



Pro Val Glu Val Asn 
155 

cag gtt gag cgt aaa 
Gin Val Glu Arg Lys 
170 

teg cgt cag ggt ggc 
Ser Arg Gin Gly Gly 
190 

fcgatg ate 



Asp Asp Glu Ser 
160 

etc att gta gaa 
Leu lie Val Glu 
175 

gta caa etc aac 
Val Gin Leu Asn 



Ser Leu His 
165 

gtc ctg aac 643 
Val Leu Asn 
180 

tgg aga ggc 691 

Trp Arg Gly 

195 

714 



<210> 908 
<211> 197 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 908 

Val Asn Ser Asp Ser Thr Thr Thr lie Val Val Leu Ala Ser Gly Thr 
15 10 15 

Gly Thr Leu Leu Gin Ser Leu lie Glu Ala Gin Gly Thr Tyr Ser lie 
20 25 30 

Val Gly Val Val Ser Asp Val Glu Cys Pro Ala Leu Ser Arg Ala Ala 
35 40 45 

Asp Ala Gly lie Asp Thr Ala Val Val Pro Leu Gly Lys Asp Arg Ala 
50 55 60 

Gin Trp Asn His Glu Leu Ala Asp Ala Val Ala Val Ser Asp Pro Asp 
65 70 75 80 

Leu Val Val Ser Ala Gly Phe Met Lys lie Leu Gly Glu Gly Phe Leu 
85 90 95 

Ser Arg Phe Pro Ser Arg lie lie Asn Thr His Pro Ala Leu Leu Pro 
100 105 110 

Ser Phe Pro Gly Ala His Ala Val Arg Asp Ala Leu Ala Tyr Gly Val 
115 120 125 

Lys Val Ser Gly Ser Thr Val His Leu Val Asp Ala Gly Val Asp Thr 
130 135 140 

Gly Pro lie lie Ala Gin Arg Ala Val Pro Val Glu Val Asn Asp Asp 
145 150 155 160 

Glu Ser Ser Leu His Glu Arg lie Lys Gin Val Glu Arg Lys Leu lie 
165 170 175 

Val Glu Val Leu Asn Ser Val Glu Phe Ser Arg Gin Gly Gly Val Gin 
180 185 190 

Leu Asn Trp Arg Gly 
195 
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<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1324) 
<223> RXA01442 

<400> 909 

aattaagcaa cctttttaac aggtttagag ctttcacgag gtggcgtcag ataaagtgaa 60 

caccaatatt tctgacatct tccaacggag gctaaaaggc atg tac ate cca gag 115 

Met Tyr lie Pro Glu 
1 5 

teg ate ggc acc cct ttg acc ccc aat gec acg aaa gtg atg ctg ctg 163 
Ser lie Gly Thr Pro Leu Thr Pro Asn Ala Thr Lys Val Met Leu Leu 
10 15 20 

gga tea gga gaa tta ggc aaa gaa gta gec ate get ttc cag cgt etc 211 
Gly Ser Gly Glu Leu Gly Lys Glu Val Ala lie Ala Phe Gin Arg Leu 
25 30 35 

ggc ctg gaa gtc cat gca gtt gat cgc tac gaa cat gec cca gec cac 259 
Gly Leu Glu Val His Ala Val Asp Arg Tyr Glu His Ala Pro Ala His 
40 45 50 

cag gtc get cac ttc tec tat gtc ate gac atg aca gat gca gec cag 307 
Gin Val Ala His Phe Ser Tyr Val lie Asp Met Thr Asp Ala Ala Gin 
55 60 65 

gtg egg gaa ttg gtg gag cgt gtg cgc cca gat ttt gtc att cct gaa 355 
Val Arg Glu Leu Val Glu Arg Val Arg Pro Asp Phe Val lie Pro Glu 
70 75 80 85 

ate gaa gca ctg gca acc gat gaa ctg gtg aag ate gaa gaa gag ggg 403 
He Glu Ala Leu Ala Thr Asp Glu Leu Val Lys He Glu Glu Glu Gly 
90 95 100 

eta get acc ate gtg ccc act gca cgt gca gee aag ctg acc atg aac 451 
Leu Ala Thr He Val Pro Thr Ala Arg Ala Ala Lys Leu Thr Met Asn 
105 110 115 

cgc gaa ggc ate cgc aag ctg gcg gca gag gaa ctg ggt ctt cca acc 499 
Arg Glu Gly He Arg Lys Leu Ala Ala Glu Glu Leu Gly Leu Pro Thr 
120 125 130 

tec aac tat gag ttc tgc tec act ttc gag gaa ttc tec gca get get 547 
Ser Asn Tyr Glu Phe Cys Ser Thr Phe Glu Glu Phe Ser Ala Ala Ala 
135 140 145 

gaa aag ctt ggt tac ccc aac gtg gtg aaa cca gtg atg agt tct tec 595 
Glu Lys Leu Gly Tyr Pro Asn Val Val Lys Pro Val Met Ser Ser Ser 
150 155 160 165 

ggc aag ggc caa tct gtt ttg cgt agt tea gac gat ctg cag gca gca 643 
Gly Lys Gly Gin Ser Val Leu Arg Ser Ser Asp Asp Leu Gin Ala Ala 
170 175 180 



tgg gat tat gcg atg age ggt gca cgc gtg gec aac tec cgc gtc ate 



691 
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Trp Asp Tyr Ala Met Ser Gly Ala Arg Val Ala Asn Ser Arg Val lie 
185 190 195 

gtg gaa get ttc gtg gaa ttc gat tac gag ate acc ctg ttg aca gta 739 
Val Glu Ala Phe Val Glu Phe Asp Tyr Glu lie Thr Leu Leu Thr Val 
200 205 210 

agg tec ate gat ccc acc acc tct aag cct gcg acc tgg ttc tgt gag 7 87 
Arg Ser lie Asp Pro Thr Thr Ser Lys Pro Ala Thr Trp Phe Cys Glu 
215 220 225 

ccc att ggg cac cgc caa gaa gac ggc gac tac gtg gaa tec tgg cag 835 
Pro lie Gly His Arg Gin Glu Asp Gly Asp Tyr Val Glu Ser Trp Gin 
230 235 240 245 

cca atg gag atg act cct cgc gcg ctg gaa aac gca cgc tea gta gec 883 
Pro Met Glu Met Thr Pro Arg Ala Leu Glu Asn Ala Arg Ser Val Ala 
250 255 260 

gca cgc ate acc aac gca ttg ggc gga cgc ggc gta ttt ggt gtg gag 931 
Ala Arg He Thr Asn Ala Leu Gly Gly Arg Gly Val Phe Gly Val Glu 
265 270 275 

etc ttt gtc tec ggc gat gac gtg tac ttc tct gaa gtc tec cca cgc 979 
Leu Phe Val Ser Gly Asp Asp Val Tyr Phe Ser Glu Val Ser Pro Arg 
280 285 290 

cca cac gac acc ggc ctt gtc acc ctt gec acc cag cgt ttc tct gaa 1027 
Pro His Asp Thr Gly Leu Val Thr Leu Ala Thr Gin Arg Phe Ser Glu 
295 300 305 

ttt gaa etc cac gec aag gca att ctg gga ttg cct gtt gat gtc acc 1075 
Phe Glu Leu His Ala Lys Ala He Leu Gly Leu Pro Val Asp Val Thr 
310 315 320 325 

ctg att tct cca ggt gee tec get gtc ate tac ggt ggc ate gaa tct 1123 
Leu He Ser Pro Gly Ala Ser Ala Val He Tyr Gly Gly He Glu Ser 
330 335 340 

gaa ggc gtg age tac acc ggg ttg get gaa gcg ctg gca gtg get gaa 1171 
Glu Gly Val Ser Tyr Thr Gly Leu Ala Glu Ala Leu Ala Val Ala Glu 
345 350 355 

act gat ctt cgt ate ttt gec aag cca gag gee ttc acc aag cgt cgc 1219 
Thr Asp Leu Arg He Phe Ala Lys Pro Glu Ala Phe Thr Lys Arg Arg 
360 365 370 

atg ggt gtt gca gtg tec acc get gag gat gtg get gca gee agg gac 12 67 
Met Gly Val Ala Val Ser Thr Ala Glu Asp Val Ala Ala Ala Arg Asp 
375 380 385 

cgc gee act ttg get gee gcg gcg ate aag gtt cat cca gga aat tec 1315 
Arg Ala Thr Leu Ala Ala Ala Ala He Lys Val His Pro Gly Asn Ser 
390 395 400 405 

gca gag get taacatgctg ggaaagcatc ggg 1347 
Ala Glu Ala 
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<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 910 

Met Tyr lie Pro Glu Ser lie Gly Thr Pro Leu Thr Pro Asn Ala Thr 
15 10 15 

Lys Val Met Leu Leu Gly Ser Gly Glu Leu Gly Lys Glu Val Ala lie 
20 25 30 

Ala Phe Gin Arg Leu Gly Leu Glu Val His Ala Val Asp Arg Tyr Glu 
35 40 45 

His Ala Pro Ala His Gin Val Ala His Phe Ser Tyr Val lie Asp Met 
50 55 60 

Thr Asp Ala Ala Gin Val Arg Glu Leu Val Glu Arg Val Arg Pro Asp 
65 70 75 80 

Phe Val lie Pro Glu lie Glu Ala Leu Ala Thr Asp Glu Leu Val Lys 
85 90 95 

lie Glu Glu Glu Gly Leu Ala Thr lie Val Pro Thr Ala Arg Ala Ala 
100 105 110 

Lys Leu Thr Met Asn Arg Glu Gly lie Arg Lys Leu Ala Ala Glu Glu 
115 120 125 

Leu Gly Leu Pro Thr Ser Asn Tyr Glu Phe Cys Ser Thr Phe Glu Glu 
130 135 140 

Phe Ser Ala Ala Ala Glu Lys Leu Gly Tyr Pro Asn Val Val Lys Pro 
145 150 155 160 

Val Met Ser Ser Ser Gly Lys Gly Gin Ser Val Leu Arg Ser Ser Asp 
165 170 175 

Asp Leu Gin Ala Ala Trp Asp Tyr Ala Met Ser Gly Ala Arg Val Ala 
180 185 190 

Asn Ser Arg Val lie Val Glu Ala Phe Val Glu Phe Asp Tyr Glu lie 
195 200 205 

Thr Leu Leu Thr Val Arg Ser lie Asp Pro Thr Thr Ser Lys Pro Ala 
210 215 220 

Thr Trp Phe Cys Glu Pro lie Gly His Arg Gin Glu Asp Gly Asp Tyr 
225 230 235 240 

Val Glu Ser Trp Gin Pro Met Glu Met Thr Pro Arg Ala Leu Glu Asn 
245 250 255 

Ala Arg Ser Val Ala Ala Arg lie Thr Asn Ala Leu Gly Gly Arg Gly 
260 265 270 

Val Phe Gly Val Glu Leu Phe Val Ser Gly Asp Asp Val Tyr Phe Ser 
275 280 285 

Glu Val Ser Pro Arg Pro His Asp Thr Gly Leu Val Thr Leu Ala Thr 
290 295 300 
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Gln Arg Phe Ser Glu Phe Glu Leu His Ala Lys Ala lie Leu Gly Leu 
305 310 315 320 

Pro Val Asp Val Thr Leu lie Ser Pro Gly Ala Ser Ala Val lie Tyr 
325 330 335 

Gly Gly lie Glu Ser Glu Gly Val Ser Tyr Thr Gly Leu Ala Glu Ala 
340 345 350 

Leu Ala Val Ala Glu Thr Asp Leu Arg lie Phe Ala Lys Pro Glu Ala 
355 360 365 

Phe Thr Lys Arg Arg Met Gly Val Ala Val Ser Thr Ala Glu Asp Val 
370 375 380 

Ala Ala Ala Arg Asp Arg Ala Thr Leu Ala Ala Ala Ala lie Lys Val 
385 390 395 400 

His Pro Gly Asn Ser Ala Glu Ala 
405 



<210> 911 
<211> 2409 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2386) 
<223> RXN00537 

<400> 911 

acccggaaca tgccgtcgaa aagctaaccg gcccatctat tgatggcctg gagctgttcc 60 

tgtccgccgt tggcaccatc gcggcttaag aggagtaaat atg age act ttt gtc 115 

Met Ser Thr Phe Val 
1 5 

aat gac acc gtc gaa gac gca ate aag ace cct gag ctg gat cag cca 163 
Asn Asp Thr Val Glu Asp Ala lie Lys Thr Pro Glu Leu Asp Gin Pro 
10 15 20 

ttt gag get ctt ggt ctg aaa gac gac gag tac gcg cgc ate aag gaa 211 
Phe Glu Ala Leu Gly Leu Lys Asp Asp Glu Tyr Ala Arg lie Lys Glu 
25 30 35 

ate ctt ggc cgc cgc cca acc gac gec gag ctg acc gtt tac tec gtc 259 
lie Leu Gly Arg Arg Pro Thr Asp Ala Glu Leu Thr Val Tyr Ser Val 
40 45 50 

atg tgg teg gag cac tgc tec tac aag tec tec aag gtt cac ctg cgt 307 
Met Trp Ser Glu His Cys Ser Tyr Lys Ser Ser Lys Val His Leu Arg 
55 60 65 

tac ttc ggt gaa acc acc act gag gaa atg get tec aag att ctt gee 355 
Tyr Phe Gly Glu Thr Thr Thr Glu Glu Met Ala Ser Lys He Leu Ala 
70 75 80 85 



ggc ate ggc gag aac get ggt gtg gtc gac ate gga gac ggc aac gec 
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Gly lie Gly Glu Asn Ala Gly Val Val Asp lie Gly Asp Gly Asn Ala 

90 95 100 

gtg acc ttc cgc gtg gag tec cac aac cac cca tec ttc gta gag cca 451 

Val Thr Phe Arg Val Glu Ser His Asn His Pro Ser Phe Val Glu Pro 

105 110 115 

cac cag ggc get gcg acc ggc gtc ggc ggc ate gtc cgc gac att atg 499 

His Gin Gly Ala Ala Thr Gly Val Gly Gly lie Val Arg Asp lie Met 

120 125 130 

get atg ggc gca cgc cca ate get gtg atg gat cag ctg cgt ttc ggt 547 

Ala Met Gly Ala Arg Pro lie Ala Val Met Asp Gin Leu Arg Phe Gly 

135 140 145 

gca ctg gac aac cca gac acc cag cgt gtg ttt cct ggc gtt gtt gac 595 

Ala Leu Asp Asn Pro Asp Thr Gin Arg Val Phe Pro Gly Val Val Asp 

150 155 160 165 

ggc att tec cat tac ggc aac tgc etc ggc ctg cca aac ate ggt ggc 643 

Gly lie Ser His Tyr Gly Asn Cys Leu Gly Leu Pro Asn lie Gly Gly 

170 175 180 

gaa acc gtc ttc gac gat tec tac gca ggt aac cca ctg gtc aac gca 691 

Glu Thr Val Phe Asp Asp Ser Tyr Ala Gly Asn Pro Leu Val Asn Ala 

185 190 195 

ctg tgc gtg ggt acc etc aag gtg gaa gac etc aag ctt gca ttc gca 73 9 

Leu Cys Val Gly Thr Leu Lys Val Glu Asp Leu Lys Leu Ala Phe Ala 

200 205 210 

tec ggc acc ggc aac aag gtg ate ctg ttc ggt tec cgc acc ggc ctt 787 

Ser Gly Thr Gly Asn Lys Val lie Leu Phe Gly Ser Arg Thr Gly Leu 

215 220 225 

gat ggc ate ggt ggc gtg tec gtc ctg ggt tec gca tec ttc gaa gaa 835 

Asp Gly lie Gly Gly Val Ser Val Leu Gly Ser Ala Ser Phe Glu Glu 

230 235 240 245 

ggc gaa gag cgc aag etc cca get gtt cag gtt ggc gat cct ttc gca 883 

Gly Glu Glu Arg Lys Leu Pro Ala Val Gin Val Gly Asp Pro Phe Ala 

250 255 260 

gag aag gta etc ate gag tgc tgc etc gag ctg tac aag get ggc gtc 931 

Glu Lys Val Leu lie Glu Cys Cys Leu Glu Leu Tyr Lys Ala Gly Val 

265 270 275 

gtg gtc ggt att cag gac etc ggt ggc ggc gga ctt gcg tgt gca acc 979 

Val Val Gly He Gin Asp Leu Gly Gly Gly Gly Leu Ala Cys Ala Thr 

280 285 290 

tct gag ctg gca gec gca ggc gac ggc ggc atg cgc gtc aac eta gac 1027 

Ser Glu Leu Ala Ala Ala Gly Asp Gly Gly Met Arg Val Asn Leu Asp 

295 300 305 

aac gtc cca ctg cgc gca gag aac atg tct gca get gaa ate ctg get 1075 

Asn Val Pro Leu Arg Ala Glu Asn Met Ser Ala Ala Glu He Leu Ala 

310 315 320 325 

tec gag tec cag gag cgc atg tgt get gtt gtc acc cct gaa aac gtt 1123 

Ser Glu Ser Gin Glu Arg Met Cys Ala Val Val Thr Pro Glu Asn Val 
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330 335 340 

gag cgt ttc etc gag ate tgt gca aag tgg gat gtc acc tgc gca gaa 1171 
Glu Arg Phe Leu Glu lie Cys Ala Lys Trp Asp Val Thr Cys Ala Glu 
345 350 355 

ate ggc gaa gtt acc gac gag aag gac cgc tac gtt gtg gtc cac aac 1219 
lie Gly Glu Val Thr Asp Glu Lys Asp Arg Tyr Val Val Val His Asn 
360 365 370 

ggt gaa gtt gtt ate gac gca cct cca tea acc ate gat gaa ggc cct 12 67 
Gly Glu Val Val lie Asp Ala Pro Pro Ser Thr lie Asp Glu Gly Pro 
375 380 385 

gtc tac aac cgc cca gtt get cgc cct gag aac cag gac gaa ctg cag 1315 
Val Tyr Asn Arg Pro Val Ala Arg Pro Glu Asn Gin Asp Glu Leu Gin 
390 395 400 405 

etc gaa ggc gag ate get cgc cca gtc gac gtt gaa gag ate aag get 13 63 
Leu Glu Gly Glu lie Ala Arg Pro Val Asp Val Glu Glu lie Lys Ala 
410 415 420 

get tgg ctg aag ctt gtc get tea cca gca ctt gca tec cgc gcg ttt 1411 
Ala Trp Leu Lys Leu Val Ala Ser Pro Ala Leu Ala Ser Arg Ala Phe 
425 430 435 

ate acc gag cag tac gac cgc tac gtc cgc ggc aac acc gtt cag gca 1459 
lie Thr Glu Gin Tyr Asp Arg Tyr Val Arg Gly Asn Thr Val Gin Ala 
440 445 450 

aag aac gee aat get ggc gtc ttg cgt ate gac gaa gag acc aac cgt 1507 
Lys Asn Ala Asn Ala Gly Val Leu Arg lie Asp Glu Glu Thr Asn Arg 
455 460 465 

ggc gtt gcg ate tec gee gac gca tec ggc cgt tac acc aag etc gag 1555 
Gly Val Ala lie Ser Ala Asp Ala Ser Gly Arg Tyr Thr Lys Leu Glu 
470 475 480 485 

cca aac act ggc gcg cag ctt gca ctg get gag get tac cgc aac gtg 1603 
Pro Asn Thr Gly Ala Gin Leu Ala Leu Ala Glu Ala Tyr Arg Asn Val 
490 495 500 

gtc tec acc ggt gca cgc cca gtg get gtc acc aac tgc ctg aac ttc 1651 
Val Ser Thr Gly Ala Arg Pro Val Ala Val Thr Asn Cys Leu Asn Phe 
505 510 515 

ggt tec cca gaa aac get ggt gtt atg tgg cag ttc aag gaa gca gtc 1699 
Gly Ser Pro Glu Asn Ala Gly Val Met Trp Gin Phe Lys Glu Ala Val 
520 525 530 

cac ggt ctg gca gac gga tec aag ctt ttg ggc att cca gtg tec ggc 1747 
His Gly Leu Ala Asp Gly Ser Lys Leu Leu Gly lie Pro Val Ser Gly 
535 540 545 

ggt aac gtc tec ttc tac aac cag act ggt gac gag ccc ate ctg cca 1795 
Gly Asn Val Ser Phe Tyr Asn Gin Thr Gly Asp Glu Pro lie Leu Pro 
550 555 560 565 

acc cca gtc gtg ggt gtt ttg gga gtc ttg gac aac gtc gag cag age 1843 
Thr Pro Val Val Gly Val Leu Gly Val Leu Asp Asn Val Glu Gin Ser 
570 575 580 
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atc ggc aac gtc etc cca tec gag gac aac gat etc tac etc ctg ggt 1891 
lie Gly Asn Val Leu Pro Ser Glu Asp Asn Asp Leu Tyr Leu Leu Gly 
585 590 595 

gag acc ttc gat gag ttc ggt ggc tec ate tgg cag cag gtt tct ggc 193 9 
Glu Thr Phe Asp Glu Phe Gly Gly Ser lie Trp Gin Gin Val Ser Gly 
600 605 610 

get ggc etc aac ggt ctg cca cca gta gtt gac ctg etc aac gag cag 1987 
Ala Gly Leu Asn Gly Leu Pro Pro Val Val Asp Leu Leu Asn Glu Gin 
615 620 625 

cgt ctt gca gac ctg ttc gtc ggt tct gat ctg ttt get gca tec cac 2035 
Arg Leu Ala Asp Leu Phe Val Gly Ser Asp Leu Phe Ala Ala Ser His 
630 635 640 645 

gat ctg tct gag ggc ggc ctt ggc cag acc etc gca gag ctt gcg ate 2083 
Asp Leu Ser Glu Gly Gly Leu Gly Gin Thr Leu Ala Glu Leu Ala lie 
650 655 660 

cac cag aaa aag gga atg gat gtt gat etc tec cag ate cac cca tec 2131 
His Gin Lys Lys Gly Met Asp Val Asp Leu Ser Gin lie His Pro Ser 
665 670 675 

ctg ttc acc tea ctg ttt get gag tec get tec cgc ate gtg gtt gca 2179 
Leu Phe Thr Ser Leu Phe Ala Glu Ser Ala Ser Arg lie Val Val Ala 
680 685 690 

acc aac cgc ggc gaa gag ttg gaa aag cgc gca gca gag ctg ggt gtt 2227 
Thr Asn Arg Gly Glu Glu Leu Glu Lys Arg Ala Ala Glu Leu Gly Val 
695 700 705 

cca gtg ttc aag ctg ggc tgc acc aac gat tea gec gtc ate get gtc 2275 
Pro Val Phe Lys Leu Gly Cys Thr Asn Asp Ser Ala Val lie Ala Val 
710 715 720 725 

aag ggc gca gac gtt gag ttc act gtt tec gtg gag gaa etc cgc gaa 2323 
Lys Gly Ala Asp Val Glu Phe Thr Val Ser Val Glu Glu Leu Arg Glu 
730 735 740 

gca tgg acc aac act ttg cct gag gec ttc ggt cac gca gtt gga get 23 71 
Ala Trp Thr Asn Thr Leu Pro Glu Ala Phe Gly His Ala Val Gly Ala 
745 750 755 

aac gca gta gtt gca taattttctg ctgtgaagcc ggg 2409 
Asn Ala Val Val Ala 
760 



<210> 912 
<211> 762 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 912 

Met Ser Thr Phe Val Asn Asp Thr Val Glu Asp Ala lie Lys Thr Pro 
15 10 15 

Glu Leu Asp Gin Pro Phe Glu Ala Leu Gly Leu Lys Asp Asp Glu Tyr 
20 25 30 
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Ala Arg lie Lys Glu He Leu Gly Arg Arg Pro Thr Asp Ala Glu Leu 
35 40 45 

Thr Val Tyr Ser Val Met Trp Ser Glu His Cys Ser Tyr Lys Ser Ser 
50 55 60 

Lys Val His Leu Arg Tyr Phe Gly Glu Thr Thr Thr Glu Glu Met Ala 
65 70 75 80 

Ser Lys He Leu Ala Gly He Gly Glu Asn Ala Gly Val Val Asp He 
85 90 95 

Gly Asp Gly Asn Ala Val Thr Phe Arg Val Glu Ser His Asn His Pro 
100 105 110 

Ser Phe Val Glu Pro His Gin Gly Ala Ala Thr Gly Val Gly Gly He 
115 120 125 

Val Arg Asp He Met Ala Met Gly Ala Arg Pro He Ala Val Met Asp 
130 135 140 

Gin Leu Arg Phe Gly Ala Leu Asp Asn Pro Asp Thr Gin Arg Val Phe 
145 150 155 160 

Pro Gly Val Val Asp Gly He Ser His Tyr Gly Asn Cys Leu Gly Leu 
165 170 175 

Pro Asn He Gly Gly Glu Thr Val Phe Asp Asp Ser Tyr Ala Gly Asn 
180 185 190 

Pro Leu Val Asn Ala Leu Cys Val Gly Thr Leu Lys Val Glu Asp Leu 
195 200 205 

Lys Leu Ala Phe Ala Ser Gly Thr Gly Asn Lys Val He Leu Phe Gly 
210 215 220 

Ser Arg Thr Gly Leu Asp Gly He Gly Gly Val Ser Val Leu Gly Ser 
225 230 235 240 

Ala Ser Phe Glu Glu Gly Glu Glu Arg Lys Leu Pro Ala Val Gin Val 
245 250 255 

Gly Asp Pro Phe Ala Glu Lys Val Leu He Glu Cys Cys Leu Glu Leu 
260 265 270 

Tyr Lys Ala Gly Val Val Val Gly He Gin Asp Leu Gly Gly Gly Gly 
275 280 285 

Leu Ala Cys Ala Thr Ser Glu Leu Ala Ala Ala Gly Asp Gly Gly Met 
290 295 300 

Arg Val Asn Leu Asp Asn Val Pro Leu Arg Ala Glu Asn Met Ser Ala 
305 310 315 320 

Ala Glu He Leu Ala Ser Glu Ser Gin Glu Arg Met Cys Ala Val Val 
325 330 335 

Thr Pro Glu Asn Val Glu Arg Phe Leu Glu He Cys Ala Lys Trp Asp 
340 345 350 
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Val Thr Cys Ala 
355 

Val Val Val His 
370 

lie Asp Glu Gly 
385 

Gin Asp Glu Leu 



Glu Glu lie Lys 
420 

Ala Ser Arg Ala 
435 

Asn Thr Val Gin 
450 

Glu Glu Thr Asn 
465 

Tyr Thr Lys Leu 



Ala Tyr Arg Asn 
500 

Asn Cys Leu Asn 
515 

Phe Lys Glu Ala 
530 

lie Pro Val Ser 
545 

Glu Pro lie Leu 



Asn Val Glu Gin 
580 

Leu Tyr Leu Leu 
595 

Gin Gin Val Ser 
610 

Leu Leu Asn Glu 
625 

Phe Ala Ala Ser 



Ala Glu Leu Ala 
660 



Glu lie Gly Glu 
360 

Asn Gly Glu Val 
375 

Pro Val Tyr Asn 
390 

Gin Leu Glu Gly 
405 

Ala Ala Trp Leu 



Phe lie Thr Glu 
440 

Ala Lys Asn Ala 
455 

Arg Gly Val Ala 
470 

Glu Pro Asn Thr 
485 

Val Val Ser Thr 



Phe Gly Ser Pro 
520 

Val His Gly Leu 
535 

Gly Gly Asn Val 
550 

Pro Thr Pro Val 
565 

Ser lie Gly Asn 



Gly Glu Thr Phe 
600 

Gly Ala Gly Leu 
615 

Gin Arg Leu Ala 
630 

His Asp Leu Ser 
645 

lie His Gin Lys 



Val Thr Asp Glu 



Val lie Asp Ala 
380 

Arg Pro Val Ala 
395 

Glu He Ala Arg 
410 

Lys Leu Val Ala 
425 

Gin Tyr Asp Arg 



Asn Ala Gly Val 
460 

He Ser Ala Asp 
475 

Gly Ala Gin Leu 
490 

Gly Ala Arg Pro 
505 

Glu Asn Ala Gly 



Ala Asp Gly Ser 
540 

Ser Phe Tyr Asn 
555 

Val Gly Val Leu 
570 

Val Leu Pro Ser 
585 

Asp Glu Phe Gly 



Asn Gly Leu Pro 
620 

Asp Leu Phe Val 
635 

Glu Gly Gly Leu 
650 

Lys Gly Met Asp 
665 



Lys Asp Arg Tyr 
365 

Pro Pro Ser Thr 



Arg Pro Glu Asn 
400 

Pro Val Asp Val 
415 

Ser Pro Ala Leu 
430 

Tyr Val Arg Gly 
445 

Leu Arg He Asp 



Ala Ser Gly Arg 
480 

Ala Leu Ala Glu 
495 

Val Ala Val Thr 
510 

Val Met Trp Gin 
525 

Lys Leu Leu Gly 



Gin Thr Gly Asp 
560 

Gly Val Leu Asp 
575 

Glu Asp Asn Asp 
590 

Gly Ser He Trp 
605 

Pro Val Val Asp 



Gly Ser Asp Leu 
640 

Gly Gin Thr Leu 
655 

Val Asp Leu Ser 
670 



Gin He His Pro Ser Leu Phe Thr Ser Leu Phe Ala Glu Ser Ala Ser 
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675 680 685 

Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu Lys Arg Ala 
690 695 700 

Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr Asn Asp Ser 
705 710 715 720 

Ala Val He Ala Val Lys Gly Ala Asp Val Glu Phe Thr Val Ser Val 
725 730 735 

Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu Ala Phe Gly 
740 . 745 750 

His Ala Val Gly Ala Asn Ala Val Val Ala 
755 760 



<210> 913 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (54) . . (638) 
<223> FRXA02805 

<400> 913 

tgtgatggat cagctgcgtt tcgggtgcac tggacaaccc agacacccag cgtgtg ttt 5 9 

Val Phe 
1 

cct ggc gtt gtt gac ggc att tec cat tac ggc aac tgc etc ggc ctg 107 
Pro Gly Val Val Asp Gly He Ser His Tyr Gly Asn Cys Leu Gly Leu 
5 10 15 

cca aac ate ggt ggc gaa acc gtc ttc gac gat tec tac gca ggt aac 155 
Pro Asn He Gly Gly Glu Thr Val Phe Asp Asp Ser Tyr Ala Gly Asn 
20 25 30 

cca ctg gtc aac gca ctg tgc gtg ggt acc etc aag gtg gaa gac etc 2 03 
Pro Leu Val Asn Ala Leu Cys Val Gly Thr Leu Lys Val Glu Asp Leu 
35 40 45 50 

aag ctt gca ttc gca tec ggc acc ggc aac aag gtg ate ctg ttc ggt 251 
Lys Leu Ala Phe Ala Ser Gly Thr Gly Asn Lys Val He Leu Phe Gly 
55 60 65 

tec cgc acc ggc ctt gat ggc ate ggt ggc gtg tec gtc ctg ggt tec 299 
Ser Arg Thr Gly Leu Asp Gly He Gly Gly Val Ser Val Leu Gly Ser 
70 75 80 

gca tec ttc gaa gaa ggc gaa gag cgc aag etc cca get gtt cag gtt 347 
Ala Ser Phe Glu Glu Gly Glu Glu Arg Lys Leu Pro Ala Val Gin Val 
85 90 95 



ggc gat cct ttc gca gag aag gta etc ate gag tgc tgc etc gag ctg 3 95 
Gly Asp Pro Phe Ala Glu Lys Val Leu He Glu Cys Cys Leu Glu Leu 
100 105 110 
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tac aag get ggc gtc gtg gtc ggt att cag gac etc ggt ggc ggc gga 443 
Tyr Lys Ala Gly Val Val Val Gly lie Gin Asp Leu Gly Gly Gly Gly 
115 120 125 130 

ctt gcg tgt gca acc tct gag ctg gca gec gca ggc gac ggc ggc atg 491 
Leu Ala Cys Ala Thr Ser Glu Leu Ala Ala Ala Gly Asp Gly Gly Met 
135 140 145 

cgc gtc aac eta gac aac gtc cca ctg cgc gca gag aac atg tct gca 539 
Arg Val Asn Leu Asp Asn Val Pro Leu Arg Ala Glu Asn Met Ser Ala 
150 155 160 

get gaa ate ctg get tec gag tec cag gag cgc atg tgt get gtt gtc 587 
Ala Glu lie Leu Ala Ser Glu Ser Gin Glu Arg Met Cys Ala Val Val 
165 170 175 

acc cct gaa aac gtt gag cgt ttc etc gag ate tgt gca aag tgg gat 63 5 
Thr Pro Glu Asn Val Glu Arg Phe Leu Glu lie Cys Ala Lys Trp Asp 
180 185 190 

gtc 638 

Val 

195 



<210> 914 
<211> 195 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 914 

Val Phe Pro Gly Val Val Asp Gly lie Ser His Tyr Gly Asn Cys Leu 
15 10 15 

Gly Leu Pro Asn lie Gly Gly Glu Thr Val Phe Asp Asp Ser Tyr Ala 
20 25 30 

Gly Asn Pro Leu Val Asn Ala Leu Cys Val Gly Thr Leu Lys Val Glu 
35 40 45 

Asp Leu Lys Leu Ala Phe Ala Ser Gly Thr Gly Asn Lys Val lie Leu 
50 55 60 

Phe Gly Ser Arg Thr Gly Leu Asp Gly lie Gly Gly Val Ser Val Leu 
65 70 75 80 

Gly Ser Ala Ser Phe Glu Glu Gly Glu Glu Arg Lys Leu Pro Ala Val 
85 90 95 

Gin Val Gly Asp Pro Phe Ala Glu Lys Val Leu lie Glu Cys Cys Leu 
100 105 110 

Glu Leu Tyr Lys Ala Gly Val Val Val Gly lie Gin Asp Leu Gly Gly 
115 120 125 

Gly Gly Leu Ala Cys Ala Thr Ser Glu Leu Ala Ala Ala Gly Asp Gly 
130 135 140 

Gly Met Arg Val Asn Leu Asp Asn Val Pro Leu Arg Ala Glu Asn Met 
145 150 155 160 
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Ser Ala Ala Glu lie Leu Ala Ser Glu Ser Gin Glu Arg Met Cys Ala 
165 170 175 

Val Val Thr Pro Glu Asn Val Glu Arg Phe Leu Glu lie Cys Ala Lys 
180 185 190 



Trp Asp Val 
195 



<210> 915 
<211> 697 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (23) . . (697) 
<223> FRXA00537 

<400> 915 

caacagcact tgcatcccgc gcgtg tat cac cga gca gta ctg aac get acg 52 

Val Tyr His Arg Ala Val Leu Asn Ala Thr 
15 10 

tec gcg gca aca ccg ttc aag caa aag aac gec aat get ggc gtc ttg 100 
Ser Ala Ala Thr Pro Phe Lys Gin Lys Asn Ala Asn Ala Gly Val Leu 
15 20 25 

cgt ate gac gaa gag acc anc cgt ggc gtt gcg ate tec gee gac gca 148 
Arg lie Asp Glu Glu Thr Xaa Arg Gly Val Ala lie Ser Ala Asp Ala 
30 35 40 

tec ggc cgt tac acc aag etc gag cca aac act ggc gcg cag ctt gca 196 
Ser Gly Arg Tyr Thr Lys Leu Glu Pro Asn Thr Gly Ala Gin Leu Ala 
45 50 55 

ctg get gag get tac cgc aac gtg gtc tec acc ggt gca cgc cca gtg 244 
Leu Ala Glu Ala Tyr Arg Asn Val Val Ser Thr Gly Ala Arg Pro Val 
60 65 70 

get gtc acc aac tgc ctg aac ttc ggt tec cca gaa aac get ggt gtt 292 
Ala Val Thr Asn Cys Leu Asn Phe Gly Ser Pro Glu Asn Ala Gly Val 
75 80 85 90 

atg tgg cag ttc aag gaa gca gtc cac ggt ctg gca gac gga tec aag 340 
Met Trp Gin Phe Lys Glu Ala Val His Gly Leu Ala Asp Gly Ser Lys 
95 100 105 

ctt ttg ggc att cca gtg tec ggc ggt aac gtc tec ttc tac aac cag 388 
Leu Leu Gly lie Pro Val Ser Gly Gly Asn Val Ser Phe Tyr Asn Gin 
110 115 120 

act ggt gac gag ccc ate ctg cca acc cca gtc gtg ggt gtt ttg gga 436 
Thr Gly Asp Glu Pro lie Leu Pro Thr Pro Val Val Gly Val Leu Gly 
125 130 135 



gtc ttg gac aac gtc gag cag age ate ggc aac gtc etc cca tec gag 484 
Val Leu Asp Asn Val Glu Gin Ser lie Gly Asn Val Leu Pro Ser Glu 
140 145 150 
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gac aac gat etc tac etc ctg ggt gag acc ttc gat gag ttc ggt ggc 532 
Asp Asn Asp Leu Tyr Leu Leu Gly Glu Thr Phe Asp Glu Phe Gly Gly 
155 160 165 170 

tec ate tgg cag cag gtt tct ggc get ggc etc aac ggt ctg cca cca 580 
Ser lie Trp Gin Gin Val Ser Gly Ala Gly Leu Asn Gly Leu Pro Pro 
175 180 185 

gta gtt gac ctg etc aac gag cag cgt ctt gca gac ctg ttc gtc ggt 628 
Val Val Asp Leu Leu Asn Glu Gin Arg Leu Ala Asp Leu Phe Val Gly 
190 195 200 

tct gat ctg ttt get gca tec cac gat ctg tct gag ggc ggc ctt ggc 67 6 
Ser Asp Leu Phe Ala Ala Ser His Asp Leu Ser Glu Gly Gly Leu Gly 
205 210 215 

cag acc etc gca gag ctt gcg 697 
Gin Thr Leu Ala Glu Leu Ala 
220 225 



<210> 916 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 916 

Val Tyr His Arg Ala Val Leu Asn Ala Thr Ser Ala Ala Thr Pro Phe 
15 10 15 

Lys Gin Lys Asn Ala Asn Ala Gly Val Leu Arg lie Asp Glu Glu Thr 
20 25 30 

Xaa Arg Gly Val Ala lie Ser Ala Asp Ala Ser Gly Arg Tyr Thr Lys 
35 40 45 

Leu Glu Pro Asn Thr Gly Ala Gin Leu Ala Leu Ala Glu Ala Tyr Arg 
50 55 60 

Asn Val Val Ser Thr Gly Ala Arg Pro Val Ala Val Thr Asn Cys Leu 
65 70 75 80 

Asn Phe Gly Ser Pro Glu Asn Ala Gly Val Met Trp Gin Phe Lys Glu 
85 90 95 

Ala Val His Gly Leu Ala Asp Gly Ser Lys Leu Leu Gly lie Pro Val 
100 105 110 

Ser Gly Gly Asn Val Ser Phe Tyr Asn Gin Thr Gly Asp Glu Pro lie 
115 120 125 

Leu Pro Thr Pro Val Val Gly Val Leu Gly Val Leu Asp Asn Val Glu 
130 135 140 

Gin Ser lie Gly Asn Val Leu Pro Ser Glu Asp Asn Asp Leu Tyr Leu 
145 150 155 160 

Leu Gly Glu Thr Phe Asp Glu Phe Gly Gly Ser lie Trp Gin Gin Val 
165 170 175 

Ser Gly Ala Gly Leu Asn Gly Leu Pro Pro Val Val Asp Leu Leu Asn 
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180 185 190 

Glu Gin Arg Leu Ala Asp Leu Phe Val Gly Ser Asp Leu Phe Ala Ala 
195 200 205 

Ser His Asp Leu Ser Glu Gly Gly Leu Gly Gin Thr Leu Ala Glu Leu 
210 215 220 

Ala 
225 



<210> 917 
<211> 302 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (279) 
<223> FRXA00561 

<400> 917 

etc ttc cca gat cca ccc ate cct gtt cac etc act tgt ttg ctg agt 48 
Leu Phe Pro Asp Pro Pro lie Pro Val His Leu Thr Cys Leu Leu Ser 
15 10 15 

ccc get tec cgc ate gtg gtt gca acc aac cgc ggc gaa gag ttg gaa 96 
Pro Ala Ser Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu 
20 25 30 

aag cgc gca gca gag ctg ggt gtt cca gtg ttc aag ctg ggc tgc acc 144 
Lys Arg Ala Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr 
35 40 45 

aac gat tea gee gtc ate get gtc aag ggc gca gac gtt gag ttc act 192 
Asn Asp Ser Ala Val lie Ala Val Lys Gly Ala Asp Val Glu Phe Thr 
50 55 60 

gtt tec gtg gag gaa etc cgc gaa gca tgg acc aac act ttg cct gag 240 
Val Ser Val Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu 
65 70 75 80 

gec ttc ggt cac gca gtt gga get aac gca gta gtt gca taattttctg 289 
Ala Phe Gly His Ala Val Gly Ala Asn Ala Val Val Ala 
85 90 

ctgtgaagcc ggg 3 02 



<210> 918 
<211> 93 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 918 

Leu Phe Pro Asp Pro Pro lie Pro Val His Leu Thr Cys Leu Leu Ser 
15 10 15 

Pro Ala Ser Arg lie Val Val Ala Thr Asn Arg Gly Glu Glu Leu Glu 
20 25 30 
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Lys Arg Ala Ala Glu Leu Gly Val Pro Val Phe Lys Leu Gly Cys Thr 
35 40 45 

Asn Asp Ser Ala Val lie Ala Val Lys Gly Ala Asp Val Glu Phe Thr 
50 55 60 

Val Ser Val Glu Glu Leu Arg Glu Ala Trp Thr Asn Thr Leu Pro Glu 
65 70 75 80 

Ala Phe Gly His Ala Val Gly Ala Asn Ala Val Val Ala 
85 90 



<210> 919 
<211> 792 
<212> DNA 

<213> Corynebacteriurn glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXA00541 

<400> 919 

atgattccgt caccgaagct gacctaaaga aaattgctga aaccctcctc gcaaacaccg 60 

tcatcgaaga cttcgatgtg gtgggagttg aggtcgcgaa gtg age gec aaa ate 115 

Val Ser Ala Lys lie 
1 5 

ggt gtc att acc ttc cca ggc acc ctt gac gat gta gat gca gca cgc 163 
Gly Val lie Thr Phe Pro Gly Thr Leu Asp Asp Val Asp Ala Ala Arg 
10 15 20 

get get cgc ate gca ggt gca gaa gta ate age ctg tgg cac get gac 211 
Ala Ala Arg lie Ala Gly Ala Glu Val He Ser Leu Trp His Ala Asp 
25 30 35 

gag gat etc aag ggc gtc gac gca gtt gtc gtt ccc ggt gga ttc tec 259 
Glu Asp Leu Lys Gly Val Asp Ala Val Val Val Pro Gly Gly Phe Ser 
40 45 50 

tac ggc gat tac ctg cgc acc ggt gca ate tct gca ctg gcg cca gta 3 07 
Tyr Gly Asp Tyr Leu Arg Thr Gly Ala He Ser Ala Leu Ala Pro Val 
55 60 65 

atg cag tec gtg att gag cag gec ggt aag ggt atg cca gtc ttg ggc 3 55 
Met Gin Ser Val He Glu Gin Ala Gly Lys Gly Met Pro Val Leu Gly 
70 75 80 85 

att tgc aac ggc ttc cag ate etc acc gaa gca cgc ctg ctt cca ggc 403 
He Cys Asn Gly Phe Gin He Leu Thr Glu Ala Arg Leu Leu Pro Gly 
90 95 100 

gcg ctg acc cgc aac aag ggt ctg cac ttt cac tgt gta gac gca cac 451 
Ala Leu Thr Arg Asn Lys Gly Leu His Phe His Cys Val Asp Ala His 
105 110 115 



etc gtt gta gag aac aac acc act gca tgg acc aac act ttg gaa aag 
Leu Val Val Glu Asn Asn Thr Thr Ala Trp Thr Asn Thr Leu Glu Lys 



499 
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120 125 130 

ggt cag cag ate ctt att cct gca aag cac ggt gaa ggt cgc ttc cag 547 
Gly Gin Gin lie Leu lie Pro Ala Lys His Gly Glu Gly Arg Phe Gin 
135 140 145 

gca gac gca gag acc ate gec cag ctt gag ggt gaa ggc cgc gtg gtg 595 
Ala Asp Ala Glu Thr lie Ala Gin Leu Glu Gly Glu Gly Arg Val Val 
150 155 160 165 

ttc cgt tac acc gat aac ttc aac ggt tec gtc aac gat ate gee ggt 643 
Phe Arg Tyr Thr Asp Asn Phe Asn Gly Ser Val Asn Asp lie Ala Gly 
170 175 180 

ate act aat gaa act ggt cgc ate gtc ggt etc atg ccg cac ccg gaa 691 
lie Thr Asn Glu Thr Gly Arg lie Val Gly Leu Met Pro His Pro Glu 
185 190 195 

cat gec gtc gaa aag eta acc ggc cca tct att gat ggc ctg gag ctg 739 
His Ala Val Glu Lys Leu Thr Gly Pro Ser lie Asp Gly Leu Glu Leu 
200 205 210 

ttc ctg tec gee gtt ggc acc ate gcg get taagaggagt aaatatgagc 789 
Phe Leu Ser Ala Val Gly Thr lie Ala Ala 
215 220 

act 792 



<210> 920 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 920 

Val Ser Ala Lys lie Gly Val lie Thr Phe Pro Gly Thr Leu Asp Asp 
15 10 15 

Val Asp Ala Ala Arg Ala Ala Arg lie Ala Gly Ala Glu Val lie Ser 
20 25 30 

Leu Trp His Ala Asp Glu Asp Leu Lys Gly Val Asp Ala Val Val Val 
35 40 45 

Pro Gly Gly Phe Ser Tyr Gly Asp Tyr Leu Arg Thr Gly Ala lie Ser 
50 55 60 

Ala Leu Ala Pro Val Met Gin Ser Val He Glu Gin Ala Gly Lys Gly 
65 70 75 80 

Met Pro Val Leu Gly He Cys Asn Gly Phe Gin He Leu Thr Glu Ala 
85 90 95 

Arg Leu Leu Pro Gly Ala Leu Thr Arg Asn Lys Gly Leu His Phe His 
100 105 110 

Cys Val Asp Ala His Leu Val Val Glu Asn Asn Thr Thr Ala Trp Thr 
115 120 125 



Asn Thr Leu Glu Lys Gly Gin Gin He Leu He Pro Ala Lys His Gly 
130 135 140 
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Glu Gly Arg Phe Gin Ala Asp Ala Glu Thr lie Ala Gin Leu Glu Gly 
145 150 155 160 

Glu Gly Arg Val Val Phe Arg Tyr Thr Asp Asn Phe Asn Gly Ser Val 
165 170 175 

Asn Asp He Ala Gly He Thr Asn Glu Thr Gly Arg He Val Gly Leu 
180 185 190 

Met Pro His Pro Glu His Ala Val Glu Lys Leu Thr Gly Pro Ser He 
195 200 205 

Asp Gly Leu Glu Leu Phe Leu Ser Ala Val Gly Thr He Ala Ala 
210 215 220 



<210> 921 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> RXA00620 

<400> 921 

ggtgatccat gtcaggaagc cagcggtgaa accggcagtg aaaccagcgg tgaatgctaa 60 

aattttccga acacacccga ggggtctaga cttgcctaac atg cgt cct gaa etc 115 

Met Arg Pro Glu Leu 
1 5 

tec cag tac aag cac ctg teg gca ggc aag gtc cgt gag ate tac gag 163 
Ser Gin Tyr Lys His Leu Ser Ala Gly Lys Val Arg Glu He Tyr Glu 
10 15 20 

ate gac gac aag cac ate etc atg gtg get tec gat cgt ate tct gca 211 
He Asp Asp Lys His He Leu Met Val Ala Ser Asp Arg He Ser Ala 
25 30 35 

tac gat ttc ate etc gat acc gaa att cca gac aag ggt cga gtg etc 259 
Tyr Asp Phe He Leu Asp Thr Glu He Pro Asp Lys Gly Arg Val Leu 
40 45 50 

act gcg atg age cag ttc ttc ttc gac acc ate gat ttt cct aat cac 307 
Thr Ala Met Ser Gin Phe Phe Phe Asp Thr He Asp Phe Pro Asn His 
55 60 65 

ctt gca ggt ccc get gat gat cca cgt ate cca gaa gaa gtt ttg gga 355 
Leu Ala Gly Pro Ala Asp Asp Pro Arg He Pro Glu Glu Val Leu Gly 
70 75 80 85 

cga gca atg gtg tgc aag aag etc aac atg ctt cct ttt gaa tgc gtg 403 
Arg Ala Met Val Cys Lys Lys Leu Asn Met Leu Pro Phe Glu Cys Val 
90 95 100 

gtt cgt gga tac etc act ggc tct gga ctt gtt gaa tac aag cag acc 451 
Val Arg Gly Tyr Leu Thr Gly Ser Gly Leu Val Glu Tyr Lys Gin Thr 
105 110 115 
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agc tec gtg tgt gga gtt gag etc cca gaa ggc etc gtt gaa tct tct 499 
Ser Ser Val Cys Gly Val Glu Leu Pro Glu Gly Leu Val Glu Ser Ser 
120 125 130 

cag ctg cct gag cca ate ttt ace cca gec ace aag get gac ate ggc 547 
Gin Leu Pro Glu Pro lie Phe Thr Pro Ala Thr Lys Ala Asp lie Gly 
135 140 145 

gac cac gac ate aat gtc tec ttt gac gtt gtt gaa gaa cgt etc ggc 595 
Asp His Asp lie Asn Val Ser Phe Asp Val Val Glu Glu Arg Leu Gly 
150 155 160 165 

gaa get cgt gcg aac cag ttg cgc gat gee tct att get att tac aag 643 
Glu Ala Arg Ala Asn Gin Leu Arg Asp Ala Ser lie Ala lie Tyr Lys 
170 175 180 

get get get gag ate gec cgt gac cgt ggc gtc ate ctt gec gac acc 691 
Ala Ala Ala Glu lie Ala Arg Asp Arg Gly Val lie Leu Ala Asp Thr 
185 190 195 

aaa ttt gag ttc ggc ate gat gaa gat ggc acc etc gtg ctt ggt gat 739 
Lys Phe Glu Phe Gly lie Asp Glu Asp Gly Thr Leu Val Leu Gly Asp 
200 205 210 

gaa gtc ctt acc cca gat tec tec cgc tac tgg cct ttg gaa ggc tat 7 87 
Glu Val Leu Thr Pro Asp Ser Ser Arg Tyr Trp Pro Leu Glu Gly Tyr 
215 220 225 

gaa gca gga tct gtg caa cca age ttt gat aag caa ttc gtg cgc aac 835 
Glu Ala Gly Ser Val Gin Pro Ser Phe Asp Lys Gin Phe Val Arg Asn 
230 235 240 245 

tgg etc acc ggc cct aaa tct ggc tgg gac aag gat tec ggc ttg gag 883 
Trp Leu Thr Gly Pro Lys Ser Gly Trp Asp Lys Asp Ser Gly Leu Glu 
250 255 260 

cca cca get ctg cca ggt tec gtt gtt gag gca acc cgc gag cgc tac 931 
Pro Pro Ala Leu Pro Gly Ser Val Val Glu Ala Thr Arg Glu Arg Tyr 
265 270 275 

ate gag gec tac gag ctg att tct ggt cag aag ttc tgc cag tgg att 97 9 
lie Glu Ala Tyr Glu Leu lie Ser Gly Gin Lys Phe Cys Gin Trp lie 
280 285 290 

ggt tct tgc gtc taagctgett gattttccct aaa 1014 
Gly Ser Cys Val 
295 



<210> 922 
<211> 297 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 922 

Met Arg Pro Glu Leu Ser Gin Tyr Lys His Leu Ser Ala Gly Lys Val 
15 10 15 

Arg Glu lie Tyr Glu lie Asp Asp Lys His lie Leu Met Val Ala Ser 
20 25 30 
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Asp Arg He Ser Ala Tyr Asp Phe He Leu Asp Thr Glu He Pro Asp 
35 40 45 

Lys Gly Arg Val Leu Thr Ala Met Ser Gin Phe Phe Phe Asp Thr He 
50 55 60 

Asp Phe Pro Asn His Leu Ala Gly Pro Ala Asp Asp Pro Arg He Pro 
65 70 75 80 

Glu Glu Val Leu Gly Arg Ala Met Val Cys Lys Lys Leu Asn Met Leu 
85 90 95 

Pro Phe Glu Cys Val Val Arg Gly Tyr Leu Thr Gly Ser Gly Leu Val 
100 105 110 

Glu Tyr Lys Gin Thr Ser Ser Val Cys Gly Val Glu Leu Pro Glu Gly 
115 120 125 

Leu Val Glu Ser Ser Gin Leu Pro Glu Pro He Phe Thr Pro Ala Thr 
130 135 140 

Lys Ala Asp He Gly Asp His Asp He Asn Val Ser Phe Asp Val Val 
145 150 155 160 

Glu Glu Arg Leu Gly Glu Ala Arg Ala Asn Gin Leu Arg Asp Ala Ser 
165 170 175 

He Ala He Tyr Lys Ala Ala Ala Glu He Ala Arg Asp Arg Gly Val 
180 185 190 

He Leu Ala Asp Thr Lys Phe Glu Phe Gly He Asp Glu Asp Gly Thr 
195 200 205 

Leu Val Leu Gly Asp Glu Val Leu Thr Pro Asp Ser Ser Arg Tyr Trp 
210 215 220 

Pro Leu Glu Gly Tyr Glu Ala Gly Ser Val Gin Pro Ser Phe Asp Lys 
225 230 235 240 

Gin Phe Val Arg Asn Trp Leu Thr Gly Pro Lys Ser Gly Trp Asp Lys 
245 250 255 

Asp Ser Gly Leu Glu Pro Pro Ala Leu Pro Gly Ser Val Val Glu Ala 
260 265 270 

Thr Arg Glu Arg Tyr He Glu Ala Tyr Glu Leu He Ser Gly Gin Lys 
275 280 285 

Phe Cys Gin Trp He Gly Ser Cys Val 
290 295 



<210> 923 
<211> 1293 
<212> DNA 

<213> Corynebacterium glutairiicum 

<220> 
<221> CDS 

<222> (101) . . (1270) 
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<223> RXN00770 
<400> 923 

ccatgggtct gccacaggga aacagcaacg cagacctagt ccgcaagatg caagcaaccg 60 



cctcaagtta agatcggtag gcgatagggg ttgagcattt ttg etc tec ccg tat 

Leu Leu Ser Pro Tyr 
1 5 



115 



gcg tgg ggg ttg tec cgc gca ctt tta gac agt tat gtt cct aat aag 
Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser Tyr Val Pro Asn Lys 
10 15 20 



163 



ttc caa acc cca gca gga gaa gcg aag tac acg atg agt gat cac cag 
Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr Met Ser Asp His Gin 
25 30 35 



211 



gac acc acc gec gaa ggc gtt tea tac gca gca gca gga gtc gac ate 
Asp Thr Thr Ala Glu Gly Val Ser Tyr Ala Ala Ala Gly Val Asp lie 
40 45 50 



259 



gaa gec ggc gat cgt gee gtc gaa etc ttt gca cca atg gec aag cgc 
Glu Ala Gly Asp Arg Ala Val Glu Leu Phe Ala Pro Met Ala Lys Arg 
55 60 65 



307 



gec acc cgc cca gag gtt ctt ggc aac etc gga ggc ttc gca gga etc 
Ala Thr Arg Pro Glu Val Leu Gly Asn Leu Gly Gly Phe Ala Gly Leu 
70 75 80 85 



355 



ttt gag etc gga aaa tac aag aag cca ate etc gca gca gga tct gac 
Phe Glu Leu Gly Lys Tyr Lys Lys Pro lie Leu Ala Ala Gly Ser Asp 
90 95 100 



403 



gga gtc ggc acc aag ctt gtc ate gec cag atg atg gac aag cac gac 
Gly Val Gly Thr Lys Leu Val lie Ala Gin Met Met Asp Lys His Asp 
105 110 115 



451 



acc ate ggc ate gac ctt gtt gca atg tgt gtg gat gac etc gtt gtc 
Thr He Gly He Asp Leu Val Ala Met Cys Val Asp Asp Leu Val Val 
120 125 130 



499 



acc ggc gca gag cca ctg ttc etc cag gac tac ate gec ate ggc aag 
Thr Gly Ala Glu Pro Leu Phe Leu Gin Asp Tyr He Ala He Gly Lys 
135 140 145 



547 



gtt gtc cca gag cac gtt get gag ate gtc tec ggt ate gca gaa ggc 
Val Val Pro Glu His Val Ala Glu He Val Ser Gly He Ala Glu Gly 
150 155 160 165 



595 



tgt gtc cag gca ggc tgt get ctg etc ggt ggc gaa acc gca gaa cac 
Cys Val Gin Ala Gly Cys Ala Leu Leu Gly Gly Glu Thr Ala Glu His 
170 175 180 



643 



cca ggt gtt atg gaa cca gac cac tac gat gtc tec gca act gca gtc 
Pro Gly Val Met Glu Pro Asp His Tyr Asp Val Ser Ala Thr Ala Val 
185 190 195 



691 



ggc gtt gtc gaa gca gat gaa ctg eta gga cca gac cgc gtc cgc gca 
Gly Val Val Glu Ala Asp Glu Leu Leu Gly Pro Asp Arg Val Arg Ala 
200 205 210 



739 
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ggc gac gtc etc ate ggc atg get tec tec ggt ctg cac tec aac ggt 
Gly Asp Val Leu He Gly Met Ala Ser Ser Gly Leu His Ser Asn Gly 
215 220 225 

tac tec ctg get cgc cac gtc etc ctg gaa aag gca ggc ctg gcg ctt 
Tyr Ser Leu Ala Arg His Val Leu Leu Glu Lys Ala Gly Leu Ala Leu 
230 235 240 245 

gac gga cac ate gaa gaa etc gga cgc ace etc ggt gaa gaa ctt etc 
Asp Gly His He Glu Glu Leu Gly Arg Thr Leu Gly Glu Glu Leu Leu 
250 255 260 



etc ace gca cgt cac att gac tgc tgg gaa ate gga ace gta cgc aac 
Leu Thr Ala Arg His He Asp Cys Trp Glu He Gly Thr Val Arg Asn 
360 365 370 



787 



835 



883 



gag cca ace cgc ate tac gee aag gac tgc ctg gca ctg ate gca gag 931 
Glu Pro Thr Arg He Tyr Ala Lys Asp Cys Leu Ala Leu He Ala Glu 
265 270 275 

tgc gaa gtt cac acc ttc tgc cac gtc acc ggc ggc ggc etc gca ggc 979 
Cys Glu Val His Thr Phe Cys His Val Thr Gly Gly Gly Leu Ala Gly 
280 285 290 

aac etc gag egg gtt gtc cca gaa ggg etc gtc gca gaa atg tec cga 1027 
Asn Leu Glu Arg Val Val Pro Glu Gly Leu Val Ala Glu Met Ser Arg 
295 300 305 

gca act tgg acc cca ggc caa ate ttc cgc acc ate tec tct gtg ggc 
Ala Thr Trp Thr Pro Gly Gin He Phe Arg Thr He Ser Ser Val Gly 
310 315 320 325 

aag gtt tec cgc gaa gaa atg gaa aag acc ttc aac atg ggt gtc ggc 1123 
Lys Val Ser Arg Glu Glu Met Glu Lys Thr Phe Asn Met Gly Val Gly 
330 335 340 

atg gtt gca gtc gtt get gaa aag gac cgc gac cgc gee ctg gca atg 1171 
Met Val Ala Val Val Ala Glu Lys Asp Arg Asp Arg Ala Leu Ala Met 
345 350 355 



1075 



1219 



ggt gaa gag gga gag cct cgc gtg ate etc aac ggc gag cac cct ggc 12 67 
Gly Glu Glu Gly Glu Pro Arg Val He Leu Asn Gly Glu His Pro Gly 
375 380 385 

tac taagcccaac tgtctgetet aag 1293 

Tyr 

390 



<210> 924 
<211> 390 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 924 

Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser 
15 10 15 

Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr 
20 25 30 
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Met Ser Asp His 
35 

Ala Gly Val Asp 
50 

Pro Met Ala Lys 
65 

Gly Phe Ala Gly 



Ala Ala Gly Ser 
100 

Met Asp Lys His 
115 

Asp Asp Leu Val 
130 

lie Ala He Gly 
145 

Gly He Ala Glu 



Glu Thr Ala Glu 
180 

Ser Ala Thr Ala 
195 

Asp Arg Val Arg 
210 

Leu His Ser Asn 
225 

Ala Gly Leu Ala 



Gly Glu Glu Leu 
260 

Ala Leu He Ala 
275 

Gly Gly Leu Ala 
290 

Ala Glu Met Ser 
305 

He Ser Ser Val 



Asn Met Gly Val 
340 

Arg Ala Leu Ala 



Gin Asp Thr Thr 
40 

He Glu Ala Gly 
55 

Arg Ala Thr Arg 
70 

Leu Phe Glu Leu 
85 

Asp Gly Val Gly 



Asp Thr He Gly 
120 

Val Thr Gly Ala 
135 

Lys Val Val Pro 
150 

Gly Cys Val Gin 
165 

His Pro Gly Val 



Val Gly Val Val 
200 

Ala Gly Asp Val 
215 

Gly Tyr Ser Leu 
230 

Leu Asp Gly His 
245 

Leu Glu Pro Thr 



Glu Cys Glu Val 
280 

Gly Asn Leu Glu 
295 

Arg Ala Thr Trp 
310 

Gly Lys Val Ser 
325 

Gly Met Val Ala 



Met Leu Thr Ala 



Ala Glu Gly Val 



Asp Arg Ala Val 
60 

Pro Glu Val Leu 
75 

Gly Lys Tyr Lys 
90 

Thr Lys Leu Val 
105 

He Asp Leu Val 



Glu Pro Leu Phe 
140 

Glu His Val Ala 
155 

Ala Gly Cys Ala 
170 

Met Glu Pro Asp 
185 

Glu Ala Asp Glu 



Leu He Gly Met 
220 

Ala Arg His Val 
235 

He Glu Glu Leu 
250 

Arg He Tyr Ala 
265 

His Thr Phe Cys 



Arg Val Val Pro 
300 

Thr Pro Gly Gin 
315 

Arg Glu Glu Met 
330 

Val Val Ala Glu 
345 

Arg His He Asp 



Ser Tyr Ala Ala 
45 

Glu Leu Phe Ala 



Gly Asn Leu Gly 
80 

Lys Pro He Leu 
95 

He Ala Gin Met 
110 

Ala Met Cys Val 
125 

Leu Gin Asp Tyr 



Glu He Val Ser 
160 

Leu Leu Gly Gly 
175 

His Tyr Asp Val 
190 

Leu Leu Gly Pro 
205 

Ala Ser Ser Gly 



Leu Leu Glu Lys 
240 

Gly Arg Thr Leu 
255 

Lys Asp Cys Leu 
270 

His Val Thr Gly 
285 

Glu Gly Leu Val 



He Phe Arg Thr 
320 

Glu Lys Thr Phe 
335 

Lys Asp Arg Asp 
350 

Cys Trp Glu He 
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355 360 365 

Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val lie Leu Asn 
370 375 380 

Gly Glu His Pro Gly Tyr 
385 390 



<210> 925 
<211> 818 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (15) . . (818) 

<223> FRXA00557 

<400> 925 

tgggttgagc atttttg etc tec ccg tat gcg tgg ggg ttg tec cgc gca 
Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala 
15 10 

ctt tta gac agt tat gtt cct aat aag ttc caa acc cca gca gga gaa 
Leu Leu Asp Ser Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu 
15 20 25 



50 



98 



gcg aag tac acg atg agt gat cac cag gac acc acc gec gaa ggc gtt 146 
Ala Lys Tyr Thr Met Ser Asp His Gin Asp Thr Thr Ala Glu Gly Val 
30 35 40 

tea tac gca gca gca gga gtc gac ate gaa gec ggc gat cgt gee gtc 194 
Ser Tyr Ala Ala Ala Gly Val Asp lie Glu Ala Gly Asp Arg Ala Val 
45 50 55 60 

gaa etc ttt gca cca atg gec aag cgc gec acc cgc cca gag gtt ctt 
Glu Leu Phe Ala Pro Met Ala Lys Arg Ala Thr Arg Pro Glu Val Leu 
65 70 75 

ggc aac etc gga ggc ttc gca gga etc ttt gag etc gga aaa tac aag 
Gly Asn Leu Gly Gly Phe Ala Gly Leu Phe Glu Leu Gly Lys Tyr Lys 
80 85 90 

aag cca ate etc gca gca gga tct gac gga gtc ggc acc aag ctt gtc 
Lys Pro He Leu Ala Ala Gly Ser Asp Gly Val Gly Thr Lys Leu Val 
95 100 105 

ate gec cag atg atg gac aag cac gac acc ate ggc ate gac ctt gtt 
He Ala Gin Met Met Asp Lys His Asp Thr He Gly He Asp Leu Val 
110 115 120 

gca atg tgt gtg gat gac etc gtt gtc acc ggc gca gag cca ctg ttc 
Ala Met Cys Val Asp Asp Leu Val Val Thr Gly Ala Glu Pro Leu Phe 
125 130 135 140 

etc cag gac tac ate gec ate ggc aag gtt gtc cca gag cac gtt get 
Leu Gin Asp Tyr He Ala He Gly Lys Val Val Pro Glu His Val Ala 
145 150 155 



gag 



ate gtc tec ggt ate gca gaa ggc tgt gtc cag gca ggc tgt get 



242 



290 



338 



386 



434 



482 



530 
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Glu He val Ser Gly He Ala Glu Gly Cys Val Gin Ala Gly Cys Ala 
160 165 170 

ctg etc ggt ggc gaa acc gca gaa cac cca ggt gtt atg gaa cca gac 
Leu Leu Gly Gly Glu Thr Ala Glu His Pro Gly Val Met Glu Pro Asp 
175 180 185 

cac tac gat gtc tec gca act gca gtc ggc gtt gtc gaa gca gat gaa 
His Tyr Asp Val Ser Ala Thr Ala Val Gly Val Val Glu Ala Asp Glu 
190 195 200 

ctg eta gga cca gac cgc gtc cgc gca ggc gac gtc etc ate ggc atg 
Leu Leu Gly Pro Asp Arg Val Arg Ala Gly Asp Val Leu He Gly Met 
205 210 215 220 

get tec tec ggt ctg cac tec aac ggt tac tec ctg get cgc cac gtc 
Ala Ser Ser Gly Leu His Ser Asn Gly Tyr Ser Leu Ala Arg His Val 
225 230 235 

etc ctg gaa aag gca ggc ctg gcg ctt gac gga cac ate gaa gaa etc 
Leu Leu Glu Lys Ala Gly Leu Ala Leu Asp Gly His He Glu Glu Leu 
240 245 250 

gga cgc acc ccc ggt gaa gaa ctt etc gag cca acc cgc atg tac gec 
Gly Arg Thr Pro Gly Glu Glu Leu Leu Glu Pro Thr Arg Met Tyr Ala 
255 260 265 



578 



626 



674 



722 



770 



818 



<210> 926 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 926 

Leu Leu Ser Pro Tyr Ala Trp Gly Leu Ser Arg Ala Leu Leu Asp Ser 
15 10 15 

Tyr Val Pro Asn Lys Phe Gin Thr Pro Ala Gly Glu Ala Lys Tyr Thr 
20 25 30 

Met Ser Asp His Gin Asp Thr Thr Ala Glu Gly Val Ser Tyr Ala Ala 
35 40 45 

Ala Gly Val Asp He Glu Ala Gly Asp Arg Ala Val Glu Leu Phe Ala 
50 55 60 

Pro Met Ala Lys Arg Ala Thr Arg Pro Glu Val Leu Gly Asn Leu Gly 
65 70 75 80 

Gly Phe Ala Gly Leu Phe Glu Leu Gly Lys Tyr Lys Lys Pro He Leu 
85 90 95 

Ala Ala Gly Ser Asp Gly Val Gly Thr Lys Leu Val He Ala Gin Met 
100 105 HO 

Met Asp Lys His Asp Thr He Gly He Asp Leu Val Ala Met Cys Val 
115 120 125 

Asp Asp Leu Val Val Thr Gly Ala Glu Pro Leu Phe Leu Gin Asp Tyr 
130 135 140 
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Ile Ala lie Gly 
145 

Gly He Ala Glu 



Glu Thr Ala Glu 
180 



Ser Ala Thr Ala 
195 

Asp Arg Val Arg 
210 

Leu His Ser Asn 
225 

Ala Gly Leu Ala 



Gly Glu Glu Leu 
260 



Lys Val Val Pro 
150 

Gly Cys Val Gin 
165 

His Pro Gly Val 



Val Gly Val Val 
200 

Ala Gly Asp Val 
215 

Gly Tyr Ser Leu 
230 

Leu Asp Gly His 
245 

Leu Glu Pro Thr 



Glu His Val Ala 
155 

Ala Gly Cys Ala 
170 

Met Glu Pro Asp 
185 

Glu Ala Asp Glu 



Leu He Gly Met 
220 

Ala Arg His Val 
235 

He Glu Glu Leu 
250 

Arg Met Tyr Ala 
265 



Glu He Val Ser 
160 

Leu Leu Gly Gly 
175 

His Tyr Asp Val 
190 

Leu Leu Gly Pro 
205 

Ala Ser Ser Gly 



Leu Leu Glu Lys 
240 

Gly Arg Thr Pro 
255 



<210> 927 
<211> 338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (315) 
<223> FRXA00770 

<400> 927 

gtc acc ggc ggc ggc etc gca ggc aac etc gag egg gtt gtc cca gaa 

Val Thr Gly Gly Gly Leu Ala Gly Asn Leu Glu Arg Val Val Pro Glu 
15 10 15 

ggg etc gtc gca gaa atg tec cga gca act tgg acc cca ggc caa ate 
Gly Leu Val Ala Glu Met Ser Arg Ala Thr Trp Thr Pro Gly Gin He 
20 25 30 

ttc cgc acc ate tec tct gtg ggc aag gtt tec cgc gaa gaa atg gaa 
Phe Arg Thr He Ser Ser Val Gly Lys Val Ser Arg Glu Glu Met Glu 
35 40 45 

aag acc ttc aac atg ggt gtc ggc atg gtt gca gtc gtt get gaa aag 
Lys Thr Phe Asn Met Gly Val Gly Met Val Ala Val Val Ala Glu Lys 
50 55 60 

gac cgc gac cgc gec ctg gca atg etc acc gca cgt cac att gac tgc 
Asp Arg Asp Arg Ala Leu Ala Met Leu Thr Ala Arg His He Asp Cys 
65 70 75 80 

tgg gaa ate gga acc gta cgc aac ggt gaa gag gga gag cct cgc gtg 
Trp Glu He Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val 
85 90 95 



48 



96 



144 



192 



240 



288 



ate etc aac ggc gag cac cct ggc tac taagcccaac tgtctgetet 



335 
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Ile Leu Asn Gly Glu His Pro Gly Tyr 
100 105 



338 

aag 



<210> 928 
<211> 105 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 928 

Val Thr Gly Gly Gly Leu Ala Gly Asn Leu Glu Arg Val Val Pro Glu 
15 10 15 

Gly Leu Val Ala Glu Met Ser Arg Ala Thr Trp Thr Pro Gly Gin He 
20 25 30 

Phe Arg Thr He Ser Ser Val Gly Lys Val Ser Arg Glu Glu Met Glu 
35 40 45 

Lys Thr Phe Asn Met Gly Val Gly Met Val Ala Val Val Ala Glu Lys 
50 55 60 

Asp Arg Asp Arg Ala Leu Ala Met Leu Thr Ala Arg His He Asp Cys 
65 70 75 80 

Trp Glu He Gly Thr Val Arg Asn Gly Glu Glu Gly Glu Pro Arg Val 
85 90 95 

He Leu Asn Gly Glu His Pro Gly Tyr 
100 105 



<210> 929 
<211> 1320 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1297) 
<223> RXN02345 



<400> 929 

accaccgacc ctatgtaatc aaccaggttc ccaaggctcg aaaagtggaa gcgctgctca 

aagatcttac attttggtga aggcgttata gttaggactt gtg act tct aca gga 

Val Thr Ser Thr Gly 
1 5 



aac caa gcc cac 
Asn Gin Ala His 



ggc caa tta gcc 
Gly Gin Leu Ala 
25 

tea ctg cga gtt 
Ser Leu Arg Val 



get cca gga atg 
Ala Pro Gly Met 
10 

cgc atg atg cag 
Arg Met Met Gin 



eta get gga gcg 
Leu Ala Gly Ala 



ccc ate gtc gca gta 
Pro He Val Ala Val 
15 

ace tec gcc ate gaa 
Thr Ser Ala He Glu 
30 

ccg gat tec tec gca 
Pro Asp Ser Ser Ala 



att ggt gac 163 
He Gly Asp 
20 

etc gga caa 211 
Leu Gly Gin 
35 

get caa gta 259 
Ala Gin Val 
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40 45 50 

get get gat gtt gtt etc ggc gat tac acc aac att gat gat ctg cgc 3 07 
Ala Ala Asp Val Val Leu Gly Asp Tyr Thr Asn He Asp Asp Leu Arg 
55 60 65 

gtc gee ate gaa ggc gee gat gtg atg acc ttc gac cac gag cac gtc 355 
Val Ala He Glu Gly Ala Asp Val Met Thr Phe Asp His Glu His Val 
70 75 80 85 

ccc aac gaa cac ctg cac caa etc ate gca gaa ggc gtc aac gtt cag 403 
Pro Asn Glu His Leu His Gin Leu He Ala Glu Gly Val Asn Val Gin 
90 95 100 

cca cgc cca gaa gcg ctg gtc aac gca caa gac aaa ctt gtc atg cgc 
Pro Arg Pro Glu Ala Leu Val Asn Ala Gin Asp Lys Leu Val Met Arg 
105 HO H5 

aag cgt eta cgt gaa etc ggc gca cca gtc cca cca ttt get gee att 
Lys Arg Leu Arg Glu Leu Gly Ala Pro Val Pro Pro Phe Ala Ala He 
120 125 130 

gaa tea gtc gaa gat gca gtg gga ttc ttc gaa gca gtt gat ggc caa 
Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala Val Asp Gly Gin 
135 140 145 

gtt tgc etc aaa gca cgc cgt ggc gga tac gac ggc aag ggc gta tgg 595 
Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly Lys Gly Val Trp 
150 155 160 165 

ttc cca gee gat gta gca gag ctt cag teg ctt gtg gca gag ctt etc 643 
Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val Ala Glu Leu Leu 
170 175 180 

gac ggc ggc acc cca etc atg gca gaa aag aaa gtt gee etc aac agg 691 
Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val Ala Leu Asn Arg 
185 190 195 

gaa ctg tec gee atg gtt gee cgc acc cca agt gga gaa acc aaa gcg 73 9 
Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly Glu Thr Lys Ala 
200 205 210 

tgg cca gtc gta gaa tea gtg cag aag aac ggt gtg tgt gca gaa gca 7 87 
Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val Cys Ala Glu Ala 
215 220 225 



ate get ccc gca cct gaa eta tec gca gaa ctg cag gaa tec acc aga 
He Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu Gin Glu Ser Thr Arg 
230 235 240 245 

gga ttg gec cag aag ate gee acg gaa etc ggc gtc act ggt gtc ttg 
Gly Leu Ala Gin Lys He Ala Thr Glu Leu Gly Val Thr Gly Val Leu 
250 255 260 

gca gtg gag ctt ttt gaa acc etc gac caa aac ggg cag cca gag ate 
Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly Gin Pro Glu He 
265 270 275 

ttt gtc aac gag etc gec atg cgt tea cac aac acc ggc cac tgg act 
Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr Gly His Trp Thr 
280 285 290 



451 



499 



547 



835 



883 



931 



979 
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caa gat ggc tgc gtg acc age caa ttc gag cag cac etc cgc gca gtc 1027 
Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His Leu Arg Ala Val 
295 300 305 

etc gac tac cca ctg ggt get acc gac act ttg get gat tac acc gtg 107 5 
Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala Asp Tyr Thr Val 
310 315 320 325 

atg gec aac gtg etc ggt gec gac acc gac cca gag atg ccc atg gca 1123 
Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu Met Pro Met Ala 
330 335 340 

acc cgc atg gtg gaa gtg ggg cgc aag tac cca gat gec aag att cac 1171 
Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp Ala Lys lie His 
345 350 355 

etc tac ggc aag gga cat cgc ccg gga cga aag att ggc cac gtc aac 1219 
Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys lie Gly His Val Asn 
360 365 370 

atg gtg gga tec gac ctt gaa aag acc cga gec gaa gec ctg gee tgc 12 67 
Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu Ala Leu Ala Cys 
375 380 385 

gca tac ttc ctt gtc aac get cgc tgg gat taggtctttt ctgagegcta 1317 
Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
390 395 

gca 1320 



<210> 930 
<211> 399 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 930 

Val Thr Ser Thr Gly Asn Gin Ala His Ala Pro Gly Met Pro He Val 
15 10 15 

Ala Val He Gly Asp Gly Gin Leu Ala Arg Met Met Gin Thr Ser Ala 
20 25 30 

He Glu Leu Gly Gin Ser Leu Arg Val Leu Ala Gly Ala Pro Asp Ser 
35 40 45 

Ser Ala Ala Gin Val Ala Ala Asp Val Val Leu Gly Asp Tyr Thr Asn 
50 55 60 

He Asp Asp Leu Arg Val Ala He Glu Gly Ala Asp Val Met Thr Phe 
65 70 75 80 

Asp His Glu His Val Pro Asn Glu His Leu His Gin Leu He Ala Glu 
85 90 95 

Gly Val Asn Val Gin Pro Arg Pro Glu Ala Leu Val Asn Ala Gin Asp 
100 105 110 



Lys Leu Val Met Arg Lys Arg Leu Arg Glu Leu Gly Ala Pro Val Pro 
115 120 125 
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Pro Phe Ala Ala lie Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu 
130 135 140 

Ala Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp 
145 150 155 160 

Gly Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu 
165 170 175 

Val Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys 
180 185 190 

Val Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser 
195 200 205 

Gly Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly 
210 215 220 

Val Cys Ala Glu Ala lie Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu 
225 230 235 240 

Gin Glu Ser Thr Arg Gly Leu Ala Gin Lys He Ala Thr Glu Leu Gly 
245 250 255 

Val Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn 
260 265 270 

Gly Gin Pro Glu He Phe Val Asn Glu Leu Ala Met Arg Ser His Asn 
275 280 285 

Thr Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin 
290 295 300 

His Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu 
305 310 315 320 

Ala Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro 
325 330 335 

Glu Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro 
340 345 350 

Asp Ala Lys He His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys 
355 360 365 

He Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala 
370 375 380 

Glu Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
385 390 395 



<210> 931 
<211> 833 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (810) 
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<223> FRXA02345 
<400> 931 

ttt get gec att gaa tea gtc gaa gat gca gtg gga ttc ttc gaa gca 48 
Phe Ala Ala He Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala 
15 10 15 

gtt gat ggc caa gtt tgc etc aaa gca cgc cgt ggc gga tac gac ggc 96 
Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly 
20 25 30 

a.ag ggc gta tgg ttc cca gec gat gta gca gag ctt cag teg ctt gtg 144 
Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val 
35 40 45 

gca gag ctt etc gac ggc ggc acc cca etc atg gca gaa aag aaa gtt 192 
Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val 
50 55 60 

gee etc aac agg gaa ctg tec gec atg gtt gee cgc acc cca agt gga 240 
Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly 
65 70 75 80 

gaa acc aaa gcg tgg cca gtc gta gaa tea gtg cag aag aac ggt gtg 288 
Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val 
85 90 95 

tgt gca gaa gca ate get ccc gca cct gaa eta tec gca gaa ctg cag 33 6 
Cys Ala Glu Ala He Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu Gin 
100 105 110 

gaa tec acc aga gga ttg gee cag aag ate gee acg gaa etc ggc gtc 384 
Glu Ser Thr Arg Gly Leu Ala Gin Lys He Ala Thr Glu Leu Gly Val 
115 120 125 

act ggt gtc ttg gca gtg gag ctt ttt gaa acc etc gac caa aac ggg 432 
Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly 
130 135 140 

cag cca gag ate ttt gtc aac gag etc gec atg cgt tea cac aac acc 480 
Gin Pro Glu He Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr 
145 150 155 160 

ggc cac tgg act caa gat ggc tgc gtg acc age caa ttc gag cag cac 528 
Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His 
165 170 175 

etc cgc gca gtc etc gac tac cca ctg ggt get acc gac act ttg get 576 
Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala 
180 185 190 

gat tac acc gtg atg gec aac gtg etc ggt gec gac acc gac cca gag 624 
Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu 
195 200 205 

atg ccc atg gca acc cgc atg gtg gaa gtg ggg cgc aag tac cca gat 672 
Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp 
210 215 220 



gee aag att cac etc tac ggc aag gga cat cgc ccg gga cga aag att 
Ala Lys He His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys He 



720 
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225 230 235 240 

ggc cac gtc aac atg gtg gga tec gac ctt gaa aag ace cga gec gaa 768 
Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu 
245 250 255 

gec ctg gec tgc gca tac ttc ctt gtc aac get cgc tgg gat 810 
Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
260 265 270 

taggtctttt ctgagegcta gca 83 3 



<210> 932 
<211> 270 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 932 

Phe Ala Ala He Glu Ser Val Glu Asp Ala Val Gly Phe Phe Glu Ala 
15 10 15 

Val Asp Gly Gin Val Cys Leu Lys Ala Arg Arg Gly Gly Tyr Asp Gly 
20 25 30 

Lys Gly Val Trp Phe Pro Ala Asp Val Ala Glu Leu Gin Ser Leu Val 
35 40 45 

Ala Glu Leu Leu Asp Gly Gly Thr Pro Leu Met Ala Glu Lys Lys Val 
50 55 60 

Ala Leu Asn Arg Glu Leu Ser Ala Met Val Ala Arg Thr Pro Ser Gly 
65 70 75 80 

Glu Thr Lys Ala Trp Pro Val Val Glu Ser Val Gin Lys Asn Gly Val 
85 90 95 

Cys Ala Glu Ala He Ala Pro Ala Pro Glu Leu Ser Ala Glu Leu Gin 
100 105 110 

Glu Ser Thr Arg Gly Leu Ala Gin Lys He Ala Thr Glu Leu Gly Val 
115 120 125 

Thr Gly Val Leu Ala Val Glu Leu Phe Glu Thr Leu Asp Gin Asn Gly 
130 135 140 

Gin Pro Glu He Phe Val Asn Glu Leu Ala Met Arg Ser His Asn Thr 
145 150 155 160 

Gly His Trp Thr Gin Asp Gly Cys Val Thr Ser Gin Phe Glu Gin His 
165 170 175 

Leu Arg Ala Val Leu Asp Tyr Pro Leu Gly Ala Thr Asp Thr Leu Ala 
180 185 190 

Asp Tyr Thr Val Met Ala Asn Val Leu Gly Ala Asp Thr Asp Pro Glu 
195 200 205 

Met Pro Met Ala Thr Arg Met Val Glu Val Gly Arg Lys Tyr Pro Asp 
210 215 220 
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Ala Lys lie His Leu Tyr Gly Lys Gly His Arg Pro Gly Arg Lys lie 
225 230 235 240 

Gly His Val Asn Met Val Gly Ser Asp Leu Glu Lys Thr Arg Ala Glu 
245 250 255 

Ala Leu Ala Cys Ala Tyr Phe Leu Val Asn Ala Arg Trp Asp 
260 265 270 



<210> 933 
<211> 618 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN02350 

<400> 933 

aagcatttct ccaacacttt tgatggacag attaacgctt aaaaggcctg ttatagactg 60 

ataaaccgat acgtactttt cgcgcttaag gagaatttca gtg ggt cct eta gtt 115 

Val Gly Pro Leu Val 
1 5 

ggt ttg ate atg ggt teg gat teg gat tgg gac act gta gcg cca get 163 
Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp Thr Val Ala Pro Ala 
10 15 20 

gca gag gta etc get gag ttt ggc att cct ttt gaa gtc gga gtt gtc 211 
Ala Glu Val Leu Ala Glu Phe Gly lie Pro Phe Glu Val Gly Val Val 
25 30 35 

tct gca cac cgc acc cca gag aag atg etc aac tac gca aag act gca 259 
Ser Ala His Arg Thr Pro Glu Lys Met Leu Asn Tyr Ala Lys Thr Ala 
40 45 50 

cat gag cgc ggc ate aag acg ate ate gcg tgt get ggc ggc get gca 3 07 
His Glu Arg Gly lie Lys Thr lie lie Ala Cys Ala Gly Gly Ala Ala 
55 60 65 

cac ctg cca ggc atg gtg get gca gca act cca ctt cca gtc ate ggt 355 
His Leu Pro Gly Met Val Ala Ala Ala Thr Pro Leu Pro Val lie Gly 
70 75 80 85 

gtt cca cgc gca ttg aag gat etc gac ggt ttg gat tec ttg ctg tec 403 
Val Pro Arg Ala Leu Lys Asp Leu Asp Gly Leu Asp Ser Leu Leu Ser 
90 95 100 

ate gtc cag atg cca ggc ggc gtt cca gtc gee act gtc tec ate ggt 451 
lie Val Gin Met Pro Gly Gly Val Pro Val Ala Thr Val Ser lie Gly 
105 110 115 

ggc gcg aag aat gca ggc eta ctt gee gtt cgt att etc ggt get ggt 499 
Gly Ala Lys Asn Ala Gly Leu Leu Ala Val Arg lie Leu Gly Ala Gly 
120 125 130 



gat cct tct ttg gtc acg aag atg gee gat tac caa gag aat atg gcg 
Asp Pro Ser Leu Val Thr Lys Met Ala Asp Tyr Gin Glu Asn Met Ala 



547 
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135 140 145 

aag gaa gtt gaa gcc aag gac gaa gca ctg aag aag cgc ttg etc ggc 595 
Lys Glu Val Glu Ala Lys Asp Glu Ala Leu Lys Lys Arg Leu Leu Gly 
150 155 160 165 

taatgaatcc gatcgtggtg ctg 618 



<210> 934 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 934 

Val Gly Pro Leu Val Gly 
1 5 

Thr Val Ala Pro Ala Ala 
20 

Glu Val Gly Val Val Ser 
35 

Tyr Ala Lys Thr Ala His 
50 

Ala Gly Gly Ala Ala His 
65 70 

Leu Pro Val lie Gly Val 
85 

Asp Ser Leu Leu Ser lie 
100 

Thr Val Ser lie Gly Gly 
115 

lie Leu Gly Ala Gly Asp 
130 

Gin Glu Asn Met Ala Lys 
145 150 

Lys Arg Leu Leu Gly 
165 



<210> 935 
<211> 223 
<212> DNA 
<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (223) 

<223> FRXA02346 

<400> 935 

aagcatttct ccaacacttt tgatggacag attaacgett aaaaggcctg ttatagactg 60 



Leu lie Met Gly Ser 
10 

Glu Val Leu Ala Glu 
25 

Ala His Arg Thr Pro 
40 

Glu Arg Gly lie Lys 
55 

Leu Pro Gly Met Val 
75 

Pro Arg Ala Leu Lys 
90 

Val Gin Met Pro Gly 
105 

Ala Lys Asn Ala Gly 
120 

Pro Ser Leu Val Thr 
135 

Glu Val Glu Ala Lys 
155 



Asp Ser Asp Trp Asp 
15 

Phe Gly lie Pro Phe 
30 

Glu Lys Met Leu Asn 

45 

Thr lie lie Ala Cys 
60 

Ala Ala Ala Thr Pro 
80 

Asp Leu Asp Gly Leu 
95 

Gly Val Pro Val Ala 
110 

Leu Leu Ala Val Arg 
125 

Lys Met Ala Asp Tyr 
140 

Asp Glu Ala Leu Lys 
160 
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ataaaccgat acgtaacttt cgcgcttaag gagaatttca gtg ggt cct eta gtt 115 

Val Gly Pro Leu Val 
1 5 

ggt ttg ate atg ggt teg gat teg gat tgg gac act gta gcg cca get 163 
Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp Thr Val Ala Pro Ala 
10 15 20 

gca gag gta etc get gag ttt ggc att cct ttt gaa gtc gga gtt gtc 211 
Ala Glu Val Leu Ala Glu Phe Gly lie Pro Phe Glu Val Gly Val Val 
25 30 35 

tct gca cac cgc 223 
Ser Ala His Arg 
40 



<210> 936 
<211> 41 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 936 

Val Gly Pro Leu Val Gly Leu lie Met Gly Ser Asp Ser Asp Trp Asp 
15 10 15 

Thr Val Ala Pro Ala Ala Glu Val Leu Ala Glu Phe Gly He Pro Phe 
20 25 30 

Glu Val Gly Val Val Ser Ala His Arg 
35 40 



<210> 937 
<211> 252 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (20) . . (229) 

<223> FRXA02350 

<400> 937 

atactaggat ctcgacggtttg gat tec ttg ctg tec ate gtc cag atg cca 52 

Leu Asp Ser Leu Leu Ser He Val Gin Met Pro 
15 10 

ggc ggc gtt cca gtc gee act gtc tec ate ggt ggc gcg aag aat gca 100 
Gly Gly Val Pro Val Ala Thr Val Ser He Gly Gly Ala Lys Asn Ala 
15 20 25 

ggc eta ctt gec gtt cgt att etc ggt get ggt gat cct tct ttg gtc 148 
Gly Leu Leu Ala Val Arg He Leu Gly Ala Gly Asp Pro Ser Leu Val 
30 35 40 



acg aag atg gee gat tac caa gag aat atg gcg aag gaa gtt gaa gee 19 6 
Thr Lys Met Ala Asp Tyr Gin Glu Asn Met Ala Lys Glu Val Glu Ala 
45 50 55 
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aag gac gaa gca ctg aag aag cgc ttg etc ggc taatgaatcc gatcgtggtg 249 
Lys Asp Glu Ala Leu Lys Lys Arg Leu Leu Gly 
60 65 70 

ctg 252 



<210> 938 
<211> 70 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 938 

Leu Asp Ser Leu Leu Ser lie Val Gin Met Pro Gly Gly Val Pro Val 
15 10 15 

Ala Thr Val Ser lie Gly Gly Ala Lys Asn Ala Gly Leu Leu Ala Val 
20 25 30 

Arg lie Leu Gly Ala Gly Asp Pro Ser Leu Val Thr Lys Met Ala Asp 
35 40 45 

Tyr Gin Glu Asn Met Ala Lys Glu Val Glu Ala Lys Asp Glu Ala Leu 
50 55 60 

Lys Lys Arg Leu Leu Gly 
65 70 



<210> 939 
<211> 999 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (976) 

<223> RXA01087 

<400> 939 

ggccttggca gagaactegg ccccgaaggt cttgcttcct accaagaaac ccaaaccatt 60 

tatctctaat ccaaactgca cctatatata aggagtaaaa atg caa acc ctt get 115 

Met Gin Thr Leu Ala 
1 5 

get att gtt cgt gec acg aag caa cct ttt gag ate acc acc att gat 163 
Ala lie Val Arg Ala Thr Lys Gin Pro Phe Glu lie Thr Thr lie Asp 
10 15 20 

ctg gat gca cca cga cca gat gaa gtt caa ate cgt gtt att get gec 211 
Leu Asp Ala Pro Arg Pro Asp Glu Val Gin lie Arg Val lie Ala Ala 
25 30 35 

gga gtg cgc cac act gac gca att gtt cgt gat cag att tac cca act 259 
Gly Val Arg His Thr Asp Ala lie Val Arg Asp Gin lie Tyr Pro Thr 
40 45 50 

ttt ctt ccc gca gtt ttc ggc cac gaa ggc gec gga gta gtt gtc gec 3 07 
Phe Leu Pro Ala Val Phe Gly His Glu Gly Ala Gly Val Val Val Ala 
55 60 65 
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gtg ggt tct gca gtc acc teg gtg aaa cca gat gac aag gta gtg ctg 355 
Val Gly Ser Ala Val Thr Ser Val Lys Pro Asp Asp Lys Val Val Leu 
70 75 80 85 

gga ttc aac tct tgt ggc cag tgc ttg aag tgt ttg ggc ggt aag cct 403 
Gly Phe Asn Ser Cys Gly Gin Cys Leu Lys Cys Leu Gly Gly Lys Pro 
90 95 100 

gcg tac tgt gag aaa ttc tat gac cgc aac ttc gca tgc acc cgc gat 451 
Ala Tyr Cys Glu Lys Phe Tyr Asp Arg Asn Phe Ala Cys Thr Arg Asp 
105 110 115 

gec ggg cac act act ttg ttt acc cgt gca aca aaa gag cag gca gag 499 
Ala Gly His Thr Thr Leu Phe Thr Arg Ala Thr Lys Glu Gin Ala Glu 
120 125 130 

gec ate ate gac acc ctt gat gat gtt ttc tac gat gcg gat gcg ggt 547 
Ala lie lie Asp Thr Leu Asp Asp Val Phe Tyr Asp Ala Asp Ala Gly 
135 140 145 

ttc ctg gca tac cca gca act ccc cca gag get teg gga gta age gtg 595 
Phe Leu Ala Tyr Pro Ala Thr Pro Pro Glu Ala Ser Gly Val Ser Val 
150 155 160 165 

ttg gtt gtc gcg get ggt acc tct gat etc ccc caa gca aag gaa gca 643 
Leu Val Val Ala Ala Gly Thr Ser Asp Leu Pro Gin Ala Lys Glu Ala 
170 175 180 

eta cac act gec tec tac ttg ggg cgc tec acc tea ctg att gtt gat 691 
Leu His Thr Ala Ser Tyr Leu Gly Arg Ser Thr Ser Leu lie Val Asp 
185 190 195 

ttt gga gtg get ggc ate cac cgc ctg ctt tea tac gaa gaa gaa etc 73 9 
Phe Gly Val Ala Gly lie His Arg Leu Leu Ser Tyr Glu Glu Glu Leu 
200 205 210 

cgc get gcg ggc gtg etc ate gtt gec get gga atg gat ggt gcg eta 787 
Arg Ala Ala Gly Val Leu lie Val Ala Ala Gly Met Asp Gly Ala Leu 
215 220 225 

ccc gga gtt gtc gca ggc tta gtg tec gca cct gtc gtc gca ctg cca 835 
Pro Gly Val Val Ala Gly Leu Val Ser Ala Pro Val Val Ala Leu Pro 
230 235 240 245 

acc tec gtg gga tac ggc gca ggt get gga gga ate gca cca ctt ctg 883 
Thr Ser Val Gly Tyr Gly Ala Gly Ala Gly Gly lie Ala Pro Leu Leu 
250 255 260 

acc atg ctt aac gec tgc gcg ccg gga gtt gga gtg gtc aac att gat 931 
Thr Met Leu Asn Ala Cys Ala Pro Gly Val Gly Val Val Asn lie Asp 
265 270 275 

aac ggc tat gga gca gga cac ctg get gcg cag att gcg gcg agg 97 6 

Asn Gly Tyr Gly Ala Gly His Leu Ala Ala Gin lie Ala Ala Arg 
280 285 290 

taagggtttc gcaggagacg aac 999 



<210> 940 
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<211> 292 
<212> PRT 

<213> Corynebacterium glutamicuia 



<400> 940 

Met Gin Thr Leu Ala Ala lie Val Arg Ala Thr Lys Gin Pro Phe Glu 
15 10 15 

lie Thr Thr lie Asp Leu Asp Ala Pro Arg Pro Asp Glu Val Gin lie 
20 25 30 

Arg Val lie Ala Ala Gly Val Arg His Thr Asp Ala He Val Arg Asp 
35 40 45 

Gin He Tyr Pro Thr Phe Leu Pro Ala Val Phe Gly His Glu Gly Ala 
50 55 60 

Gly Val Val Val Ala Val Gly Ser Ala Val Thr Ser Val Lys Pro Asp 
65 70 75 80 

Asp Lys Val Val Leu Gly Phe Asn Ser Cys Gly Gin Cys Leu Lys Cys 
85 90 95 

Leu Gly Gly Lys Pro Ala Tyr Cys Glu Lys Phe Tyr Asp Arg Asn Phe 
100 105 HO 

Ala Cys Thr Arg Asp Ala Gly His Thr Thr Leu Phe Thr Arg Ala Thr 
115 120 125 

Lys Glu Gin Ala Glu Ala He He Asp Thr Leu Asp Asp Val Phe Tyr 
130 135 140 

Asp Ala Asp Ala Gly Phe Leu Ala Tyr Pro Ala Thr Pro Pro Glu Ala 
145 150 155 160 

Ser Gly Val Ser Val Leu Val Val Ala Ala Gly Thr Ser Asp Leu Pro 
165 170 175 

Gin Ala Lys Glu Ala Leu His Thr Ala Ser Tyr Leu Gly Arg Ser Thr 
180 185 190 

Ser Leu He Val Asp Phe Gly Val Ala Gly He His Arg Leu Leu Ser 
195 200 205 

Tyr Glu Glu Glu Leu Arg Ala Ala Gly Val Leu He Val Ala Ala Gly 
210 215 220 

Met Asp Gly Ala Leu Pro Gly Val Val Ala Gly Leu Val Ser Ala Pro 
225 230 235 240 

Val Val Ala Leu Pro Thr Ser Val Gly Tyr Gly Ala Gly Ala Gly Gly 
245 250 255 

He Ala Pro Leu Leu Thr Met Leu Asn Ala Cys Ala Pro Gly Val Gly 
260 265 270 

Val Val Asn He Asp Asn Gly Tyr Gly Ala Gly His Leu Ala Ala Gin 
275 280 285 



He Ala Ala Arg 
290 
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<210> 941 
<211> 1551 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXA00619 



<400> 941 

tcaaaggaag acaccattga aggtgtgcgc aaaatcggag aattcatcaa aaaatagcag 

cgactaggtt agtttcggtt cgtggggaat aataatttgc gtg get gat aaa aag 

Val Ala Asp Lys Lys 



aag ate gca aac gtc ctg teg aac cgt tac gec tec gcg gaa ctt tct 
Lys He Ala Asn Val Leu Ser Asn Arg Tyr Ala Ser Ala Glu Leu Ser 
10 15 20 



163 



aac ctg tgg agt gee gaa gag aag ate ate atg gag cgc cag etc tgg 211 
Asn Leu Trp Ser Ala Glu Glu Lys He He Met Glu Arg Gin Leu Trp 
25 30 35 



ate gec gtg atg aaa gec cag aaa gat ttg gga gtt gag ate cct gee 
He Ala Val Met Lys Ala Gin Lys Asp Leu Gly Val Glu He Pro Ala 
40 45 50 

gag gca att gaa tec tat gaa gca gtg ate gac cag gtt gat ttg gca 
Glu Ala He Glu Ser Tyr Glu Ala Val He Asp Gin Val Asp Leu Ala 
55 60 65 

age ate gee gat cgt gag cgc gtc acc cgc cac gat gtg aag gee cgc 
Ser He Ala Asp Arg Glu Arg Val Thr Arg His Asp Val Lys Ala Arg 
70 75 80 85 



cgc tec ctt gag ctg gtc cgc aac aag ggc att gca gtt gtt gca get 
Arg Ser Leu Glu Leu Val Arg Asn Lys Gly He Ala Val Val Ala Ala 
120 125 130 



259 



307 



355 



403 



ate gaa gaa ttc aat gca ctg get ggc cat gag cac ate cac aag ggc 
He Glu Glu Phe Asn Ala Leu Ala Gly His Glu His He His Lys Gly 
90 95 100 

atg acc tec cgc gac etc acc gaa aat gtt gaa cag ctg cag ate cac 451 
Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu Gin Leu Gin He His 
105 HO H5 



499 



ate gga tec cgc gca gcg cag tac caa age ctg gtc atg get ggc cgt 547 
He Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu Val Met Ala Gly Arg 
135 140 145 

tec cac aac gtg gca gcg cag gca act acc ttg ggc aag cgt ttc gca 595 
Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu Gly Lys Arg Phe Ala 
150 155 160 165 



acc gca get gat gaa atg etc gtg gca ctt gag cgc gtc acc gaa ctg 
Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu Arg Val Thr Glu Leu 



643 
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170 175 180 

etc aac cgc tac cca ctt cgc gga ate aag ggc cca atg gga acc gec 691 
Leu Asn Arg Tyr Pro Leu Arg Gly lie Lys Gly Pro Met Gly Thr Ala 
185 190 195 

caa gac atg ctt gac etc atg gaa ggc gac gag get cgt etc tec gat 739 
Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu Ala Arg Leu Ser Asp 
200 205 210 

ctg gaa acc cgc ate gca gca cac etc ggc ttt gat cgc gtc ttc gac 787 
Leu Glu Thr Arg lie Ala Ala His Leu Gly Phe Asp Arg Val Phe Asp 
215 220 225 

tec gtc ggc cag gtc tac cca cgt tec ctt gac ttc gat gca gta tct 83 5 
Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp Phe Asp Ala Val Ser 
230 235 240 245 

get ctg gtt cag ctt ggc tec ggc cca tea teg ctg tec cac acc att 883 
Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser Leu Ser His Thr lie 
250 255 260 

cgt etc atg gec ggc acc gaa act gtt acc gaa ggt ttt aag gaa ggc 931 
Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu Gly Phe Lys Glu Gly 
265 270 275 

cag gtc ggt tec tct gca atg cct cac aag atg aac get cgc tec tgt 979 
Gin Val Gly Ser Ser Ala Met Pro His Lys Met Asn Ala Arg Ser Cys 
280 285 290 

gag cgc gtg ggc ggc ctg cag gtt att ctt cgc gga tac etc acc atg 1027 
Glu Arg Val Gly Gly Leu Gin Val lie Leu Arg Gly Tyr Leu Thr Met 
295 300 305 

gtt get gat ctt tec ggc cag cag tgg aac gaa ggc gat gtc ttc tgc 1075 
Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu Gly Asp Val Phe Cys 
310 315 320 325 

tec gtg ate cgc cgc gtt gca ctg cca gac gca ttc ttc gcg att gac 1123 
Ser Val lie Arg Arg Val Ala Leu Pro Asp Ala Phe Phe Ala lie Asp 
330 335 340 

gga atg ttt gaa act ttc ctg aca gtc ctg gat gaa ttc ggt gca ttc 1171 
Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp Glu Phe Gly Ala Phe 
345 350 355 

cct gec atg ate gag cgc gaa ctt gag cgt tac ctg cca ttc ctg gca 1219 
Pro Ala Met lie Glu Arg Glu Leu Glu Arg Tyr Leu Pro Phe Leu Ala 
360 365 370 

act acc cgt ate etc atg gec get gtc cgc gca ggc gtt ggc cgc gaa 12 67 
Thr Thr Arg lie Leu Met Ala Ala Val Arg Ala Gly Val Gly Arg Glu 
375 380 385 

acc gca cac gaa gta ate aag gaa aac get gtc gcg gtt gee etc aac 1315 
Thr Ala His Glu Val lie Lys Glu Asn Ala Val Ala Val Ala Leu Asn 
390 395 400 405 

atg cgc gaa aat ggc ggt gac cag gac ctt ate cag cgc etc get get 13 63 
Met Arg Glu Asn Gly Gly Asp Gin Asp Leu lie Gin Arg Leu Ala Ala 
410 415 420 
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gat gag cgc etc cca atg age gaa get gac ctt gag gca gcg ctg get 1411 
Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu Glu Ala Ala Leu Ala 
425 430 435 

gac cgc cac gee ttc ate ggt gee get gag tec cag gtc tec cgt gtg 1459 
Asp Arg His Ala Phe lie Gly Ala Ala Glu Ser Gin Val Ser Arg Val 
440 445 450 

etc gac cgc att cag gtg ctt gtc gac gec cac ccc ggc gec gca gac 1507 
Leu Asp Arg lie Gin Val Leu Val Asp Ala His Pro Gly Ala Ala Asp 
455 460 465 

tac cga cca ggt gag att ctt taaaggtttt taacggcgtt cac 1551 
Tyr Arg Pro Gly Glu He Leu 
470 475 



<210> 942 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 942 

Val Ala Asp Lys Lys Lys He Ala Asn Val Leu Ser Asn Arg Tyr Ala 
15 10 15 

Ser Ala Glu Leu Ser Asn Leu Trp Ser Ala Glu Glu Lys He He Met 
20 25 30 

Glu Arg Gin Leu Trp He Ala Val Met Lys Ala Gin Lys Asp Leu Gly 
35 40 45 

Val Glu He Pro Ala Glu Ala He Glu Ser Tyr Glu Ala Val He Asp 
50 55 60 

Gin Val Asp Leu Ala Ser He Ala Asp Arg Glu Arg Val Thr Arg His 
65 70 75 80 

Asp Val Lys Ala Arg He Glu Glu Phe Asn Ala Leu Ala Gly His Glu 
85 90 95 

His He His Lys Gly Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu 
100 105 110 

Gin Leu Gin He His Arg Ser Leu Glu Leu Val Arg Asn Lys Gly He 
115 120 125 - 

Ala Val Val Ala Ala He Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu 
130 135 140 

Val Met Ala Gly Arg Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu 
145 150 155 160 

Gly Lys Arg Phe Ala Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu 
165 170 175 

Arg Val Thr Glu Leu Leu Asn Arg Tyr Pro Leu Arg Gly He Lys Gly 
180 185 190 



Pro Met Gly Thr Ala Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu 
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195 



200 205 



Ala Arg Leu Ser Asp Leu Glu Thr Arg He Ala Ala His Leu Gly Phe 
210 215 220 

Asp Arg Val Phe Asp Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp 
225 230 235 240 

Phe Asp Ala Val Ser Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser 
245 250 255 

Leu Ser His Thr He Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu 
260 265 270 

Gly Phe Lys Glu Gly Gin Val Gly Ser Ser Ala Met Pro His Lys Met 
275 280 285 

Asn Ala Arg Ser Cys Glu Arg Val Gly Gly Leu Gin Val He Leu Arg 
290 295 300 

Gly Tyr Leu Thr Met Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu 
305 310 315 320 

Glv Asp Val Phe Cys Ser Val He Arg Arg Val Ala Leu Pro Asp Ala 
325 330 335 

Phe Phe Ala He Asp Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp 
340 345 350 

Glu Phe Gly Ala Phe Pro Ala Met He Glu Arg Glu Leu Glu Arg Tyr 
355 360 365 

Leu Pro Phe Leu Ala Thr Thr Arg He Leu Met Ala Ala Val Arg Ala 
370 375 380 

Gly Val Gly Arg Glu Thr Ala His Glu Val He Lys Glu Asn Ala Val 
385 390 395 400 

Ala Val Ala Leu Asn Met Arg Glu Asn Gly Gly Asp Gin Asp Leu He 
405 410 415 

Gin Arg Leu Ala Ala Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu 
420 425 430 

Glu Ala Ala Leu Ala Asp Arg His Ala Phe He Gly Ala Ala Glu Ser 
435 440 445 

Gin Val Ser Arg Val Leu Asp Arg He Gin Val Leu Val Asp Ala His 
450 455 460 

Pro Gly Ala Ala Asp Tyr Arg Pro Gly Glu He Leu 
465 470 475 



<210> 943 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1660) 
<223> RXA02622 

<400> 943 

atcaagcagg ttgagcgtaa actcattgta gaagtcctga acagcgtgga attttcgcgt 6 0 

cagggtggcg tacaactcaa ctggagaggc taaatccttc atg age gat gat cgt 115 

Met Ser Asp Asp Arg 
1 5 

aag gca att aaa cgc gca eta att age gtg tat gac aag act ggc ctg 163 
Lys Ala lie Lys Arg Ala Leu lie Ser Val Tyr Asp Lys Thr Gly Leu 
10 15 20 

gag gat eta gee cag gca ctt cac cgc gag aac gtg gaa att gtt tec 211 
Glu Asp Leu Ala Gin Ala Leu His Arg Glu Asn Val Glu lie Val Ser 
25 30 35 

acc gga tec act gcg gcg aag att get gag ctt ggt att cct gtt acc 259 
Thr Gly Ser Thr Ala Ala Lys He Ala Glu Leu Gly He Pro Val Thr 
40 45 50 

ccg gtt gag gag etc acc ggt ttc cct gag tgc ctt gag ggc cgt gtg 307 
Pro Val Glu Glu Leu Thr Gly Phe Pro Glu Cys Leu Glu Gly Arg Val 
55 60 65 

aag aca ctg cac cct aag gtt cac get ggc ate ttg gcg gac acc cgc 355 
Lys Thr Leu His Pro Lys Val His Ala Gly He Leu Ala Asp Thr Arg 
70 75 80 85 

aag gaa gac cac ctg cgt cag etc aag gaa ctt gag gtc gee cca ttc 403 
Lys Glu Asp His Leu Arg Gin Leu Lys Glu Leu Glu Val Ala Pro Phe 
90 95 100 

cag ctt gtc gtg gtg aac ctg tac cca ttt get gag acc gtt gcg tec 451 
Gin Leu Val Val Val Asn Leu Tyr Pro Phe Ala Glu Thr Val Ala Ser 
105 110 115 

ggc gee gat ttc gat get tgc gtt gag cag ate gac ate gga ggc cca 499 
Gly Ala Asp Phe Asp Ala Cys Val Glu Gin He Asp He Gly Gly Pro 
120 125 130 

tec atg gtt cgt get gcg gca aag aac cac cca tct gtc get gtg gtt 547 
Ser Met Val Arg Ala Ala Ala Lys Asn His Pro Ser Val Ala Val Val 
135 140 145 

gtt tea ccg aac cgc tac gag gat gtc cag gaa get ttg aag acc ggt 595 
Val Ser Pro Asn Arg Tyr Glu Asp Val Gin Glu Ala Leu Lys Thr Gly 
150 155 160 165 

gga ttc tec cgc gcg gag cgc acc aag ttg get get gag get ttc cgc 643 
Gly Phe Ser Arg Ala Glu Arg Thr Lys Leu Ala Ala Glu Ala Phe Arg 
170 175 180 

cac acc gca acc tac gat gtc acc gtt gca acc tgg atg age gag cag 691 
His Thr Ala Thr Tyr Asp Val Thr Val Ala Thr Trp Met Ser Glu Gin 
185 190 195 

ctg get gee gaa gat tct gag act gag ttc cca ggt tgg ate ggc acc 739 
Leu Ala Ala Glu Asp Ser Glu Thr Glu Phe Pro Gly Trp He Gly Thr 
200 205 210 
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acc aac acc ttg tec cgc age ttg cgt tac ggt gag aac cct cac cag 
Thr Asn Thr Leu Ser Arg Ser Leu Arg Tyr Gly Glu Asn Pro His Gin 
215 220 225 

tct gca get ttg tac gtg ggc aac acc cgc gga ctt gca cag get aag 
Ser Ala Ala Leu Tyr Val Gly Asn Thr Arg Gly Leu Ala Gin Ala Lys 
230 235 240 245 

cag ttc cac ggc aag gaa atg age tac aac aac tac acc gat tct gat 
Gin Phe His Gly Lys Glu Met Ser Tyr Asn Asn Tyr Thr Asp Ser Asp 
250 255 260 



787 



835 



883 



get gca tgg cgt gca gcg tgg gat cac gag cgt cct tgt gta get ate 931 
Ala Ala Trp Arg Ala Ala Trp Asp His Glu Arg Pro Cys Val Ala lie 
265 270 275 



979 



1027 



1075 



1123 



ate aag cat gca aac cct tgt ggc att get gtt tct gat gag tec ate 
He Lys His Ala Asn Pro Cys Gly He Ala Val Ser Asp Glu Ser He 
280 285 290 

gca gcg gca cac cgc gag gca cac gca tgt gac tct gtg tec gca ttc 
Ala Ala Ala His Arg Glu Ala His Ala Cys Asp Ser Val Ser Ala Phe 
295 300 305 

ggt ggc gtc ate gcg tec aac cgt gaa gtc age gtt gag atg get aac 
Glv Gly Val He Ala Ser Asn Arg Glu Val Ser Val Glu Met Ala Asn 
310 315 320 325 

cag gtt gca gag ate ttc act gag gtc ate ate get cct tec tat gaa 
Gin Val Ala Glu He Phe Thr Glu Val He He Ala Pro Ser Tyr Glu 
330 335 340 

gag ggc get gtg gag ate ctg age cag aag aag aac ate cgt att ctt 1171 
Glu Gly Ala Val Glu He Leu Ser Gin Lys Lys Asn lie Arg He Leu 
345 350 355 

cag get gaa gca cct gtg cgt aag ggc ttt gag tec cgt gag ate tec 1219 
Gin Ala Glu Ala Pro Val Arg Lys Gly Phe Glu Ser Arg Glu He Ser 
360 365 370 

ggc ggt ctg ctt gtt cag gaa cgc gac ttg ate cac get gag ggc gac 12 67 
Gly Gly Leu Leu Val Gin Glu Arg Asp Leu He His Ala Glu Gly Asp 
375 380 385 

aac tec gca aac tgg act ctt get gee ggc tct get gtt tct cct gag 1315 
Asn Ser Ala Asn Trp Thr Leu Ala Ala Gly Ser Ala Val Ser Pro Glu 
390 395 400 405 

gtt ctg aag gac ctg gag ttc gcg tgg act gca gtt cgt tec gtg aag 1363 
Val Leu Lys Asp Leu Glu Phe Ala Trp Thr Ala Val Arg Ser Val Lys 
410 415 420 

tec aac gca att ctg ttg get aag aac ggc get acc gtt ggc gtt ggc 1411 
Ser Asn Ala He Leu Leu Ala Lys Asn Gly Ala Thr Val Gly Val Gly 
425 430 435 

atg gga cag gtc aac cgc gtt gac tct get cgc ttg get gtc gac cgt 1459 
Met Gly Gin Val Asn Arg Val Asp Ser Ala Arg Leu Ala Val Asp Arg 
440 445 450 
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gca ggt gca gag cgc get acc ggt tec gtt get get tec gat gcg ttc 1507 

Ala Gly Ala Glu Arg Ala Thr Gly Ser Val Ala Ala Ser Asp Ala Phe 
455 460 465 

ttc cca ttc get gat ggc ttt gag gtt etc get gag get ggc ate act 1555 

Phe Pro Phe Ala Asp Gly Phe Glu Val Leu Ala Glu Ala Gly He Thr 

470 475 480 485 



get gtt gtg cag cct ggt gga tec att cgc gac aac gag gtc att gag 
Ala Val Val Gin Pro Gly Gly Ser He Arg Asp Asn Glu Val He Glu 
490 495 500 



ttc get cac taaagttttt aaagatttcg ctt 
Phe Ala His 
520 



1603 



gca gee aac aag get ggc gtg acc atg tac ctg act ggt gcg cga cac 1651 
Ala Ala Asn Lys Ala Gly Val Thr Met Tyr Leu Thr Gly Ala Arg His 
505 510 515 



1683 



<210> 944 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 944 

Met Ser Asp Asp Arg Lys Ala He Lys Arg Ala Leu He Ser Val Tyr 
15 10 15 

Asp Lys Thr Gly Leu Glu Asp Leu Ala Gin Ala Leu His Arg Glu Asn 
20 25 30 

Val Glu He Val Ser Thr Gly Ser Thr Ala Ala Lys He Ala Glu Leu 
35 40 45 

Gly He Pro Val Thr Pro Val Glu Glu Leu Thr Gly Phe Pro Glu Cys 
50 55 60 

Leu Glu Gly Arg Val Lys Thr Leu His Pro Lys Val His Ala Gly He 
65 70 75 80 

Leu Ala Asp Thr Arg Lys Glu Asp His Leu Arg Gin Leu Lys Glu Leu 
85 90 95 

Glu Val Ala Pro Phe Gin Leu Val Val Val Asn Leu Tyr Pro Phe Ala 
100 105 HO 

Glu Thr Val Ala Ser Gly Ala Asp Phe Asp Ala Cys Val Glu Gin He 
115 120 125 

Asp He Gly Gly Pro Ser Met Val Arg Ala Ala Ala Lys Asn His Pro 
130 135 140 

Ser Val Ala Val Val Val Ser Pro Asn Arg Tyr Glu Asp Val Gin Glu 
145 150 155 160 

Ala Leu Lys Thr Gly Gly Phe Ser Arg Ala Glu Arg Thr Lys Leu Ala 
165 170 175 

Ala Glu Ala Phe Arg His Thr Ala Thr Tyr Asp Val Thr Val Ala Thr 
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180 185 190 

Trp Met Ser Glu Gin Leu Ala Ala Glu Asp Ser Glu Thr Glu Phe Pro 
195 200 205 

Gly Trp lie Gly Thr Thr Asn Thr Leu Ser Arg Ser Leu Arg Tyr Gly 
210 215 220 

Glu Asn Pro His Gin Ser Ala Ala Leu Tyr Val Gly Asn Thr Arg Gly 
225 230 235 240 

Leu Ala Gin Ala Lys Gin Phe His Gly Lys Glu Met Ser Tyr Asn Asn 
245 250 255 

Tyr Thr Asp Ser Asp Ala Ala Trp Arg Ala Ala Trp Asp His Glu Arg 
260 265 270 

Pro Cys Val Ala He He Lys His Ala Asn Pro Cys Gly He Ala Val 
275 280 285 

Ser Asp Glu Ser He Ala Ala Ala His Arg Glu Ala His Ala Cys Asp 
290 295 300 

Ser Val Ser Ala Phe Gly Gly Val He Ala Ser Asn Arg Glu Val Ser 
305 310 315 320 

Val Glu Met Ala Asn Gin Val Ala Glu He Phe Thr Glu Val He He 
325 330 335 

Ala Pro Ser Tyr Glu Glu Gly Ala Val Glu He Leu Ser Gin Lys Lys 
340 345 350 

Asn He Arg He Leu Gin Ala Glu Ala Pro Val Arg Lys Gly Phe Glu 
355 360 365 

Ser Arg Glu He Ser Gly Gly Leu Leu Val Gin Glu Arg Asp Leu He 
370 375 380 

His Ala Glu Gly Asp Asn Ser Ala Asn Trp Thr Leu Ala Ala Gly Ser 
385 390 395 400 

Ala Val Ser Pro Glu Val Leu Lys Asp Leu Glu Phe Ala Trp Thr Ala 
405 410 415 

Val Arg Ser Val Lys Ser Asn Ala He Leu Leu Ala Lys Asn Gly Ala 
420 425 430 

Thr Val Gly Val Gly Met Gly Gin Val Asn Arg Val Asp Ser Ala Arg 
435 440 445 

Leu Ala Val Asp Arg Ala Gly Ala Glu Arg Ala Thr Gly Ser Val Ala 
450 455 460 

Ala Ser Asp Ala Phe Phe Pro Phe Ala Asp Gly Phe Glu Val Leu Ala 
465 470 475 480 

Glu Ala Gly He Thr Ala Val Val Gin Pro Gly Gly Ser He Arg Asp 
485 490 495 

Asn Glu Val He Glu Ala Ala Asn Lys Ala Gly Val Thr Met Tyr Leu 
500 505 510 
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Thr Gly Ala Arg His Phe Ala His 
515 520 



<210> 945 
<211> 1641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1618) 
<223> RXN00488 



<400> 945 

gttgtggaat agcgtgtgag ctgcagcggt tatccgattt aaggacaagc tactaaagtt 6 0 

tagataattg tggacacact atgaggagga actgtcgcac atg aca acc cag age 115 

Met Thr Thr Gin Ser 
1 5 



cga gtt tct acc gga gga gac aac cca aac aag gtt gec ctt gtt gga 
Ara Val Ser Thr Gly Gly Asp Asn Pro Asn Lys Val Ala Leu Val Gly 
10 15 20 

tta acc ttt gat gac gta ctt ttg ctt cca gat gcg teg gac gtt gtt 
Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp Ala Ser Asp Val Val 
25 30 35 

cct tea gag gta gat acc teg acg cag tta aca cgt aat att cgc ctt 
Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr Arg Asn He Arg Leu 
40 45 50 

aac acc cct att ctt tct gec gca atg gat act gtc acc gag get cgc 
Asn Thr Pro He Leu Ser Ala Ala Met Asp Thr Val Thr Glu Ala Arg 
55 60 65 



70 



cgc gat atg cgt ttt gaa age gac atg aac cgt cgt gtc get gaa gtt 
Arg Asp Met Arg Phe Glu Ser Asp Met Asn Arg Arg Val Ala Glu Val 
150 155 160 165 



163 



211 



259 



307 



atg get ate ggc atg gca cgc cat ggc ggc att ggt gtt ttg cac cgc 355 
Met Ala He Gly Met Ala Arg His Gly Gly He Gly Val Leu His Arg 

75 80 85 



403 



aac ctg tct att caa gag cag gca gaa aac gtt gag ctg gtg aag cgt 
Asn Leu Ser He Gin Glu Gin Ala Glu Asn Val Glu Leu Val Lys Arg 
90 95 100 

tct gag tct gga atg gtc act gat cct gtt acc tgt act cct gac atg 
Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr Cys Thr Pro Asp Met 
105 HO H5 

age ate caa gaa gtg gat gat ctg tgt gca cgc ttc cgc att tec ggt 
Ser He Gin Glu Val Asp Asp Leu Cys Ala Arg Phe Arg He Ser Gly 
120 125 130 

ctg cct gtt gtt gat gag gec gga aag ttg gtt ggt att tgc acc aac 547 
Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val Gly He Cys Thr Asn 
135 140 145 



451 



499 



595 
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atg acc cca atg cct ttg gtt gtt get gaa gag ggc gtc acc aag gag 643 
Met Thr Pro Met Pro Leu Val Val Ala Glu Glu Gly Val Thr Lys Glu 
170 175 180 

cag get ctt get ttg ctg tct gca aac aag gtg gag aag ctt cct ate 691 
Gin Ala Leu Ala Leu Leu Ser Ala Asn Lys Val Glu Lys Leu Pro He 
185 190 195 

ate gca aag gac ggc aag ctt gtc ggt ctg ate acg gtg aag gac ttc 739 
He Ala Lys Asp Gly Lys Leu Val Gly Leu He Thr Val Lys Asp Phe 
200 205 210 

gtt aag act gag cag cac ccg aac gca tec aag gat gca tea ggt cgt 787 
Val Lys Thr Glu Gin His Pro Asn Ala Ser Lys Asp Ala Ser Gly Arg 
215 220 225 

ctg ctg gtt gcg get ggc ate ggc acg ggc gag gag tea ttc cag cga 835 
Leu Leu Val Ala Ala Gly He Gly Thr Gly Glu Glu Ser Phe Gin Arg 
230 235 240 245 

get ggt gcg ctt gee gac gee ggc gtc gac att ttg gtc gta gac tct 
Ala Gly Ala Leu Ala Asp Ala Gly Val Asp He Leu Val Val Asp Ser 
250 255 260 



883 



gca cac gee cat age cgt gga gtt ttg gac atg gtg tec cgc gtg aag 931 
Ala His Ala His Ser Arg Gly Val Leu Asp Met Val Ser Arg Val Lys 
265 270 275 



aag teg ttc ccc aag gtc gat ate gtt ggc ggc aac ttg gcg acc cgc 979 
Lys Ser Phe Pro Lys Val Asp He Val Gly Gly Asn Leu Ala Thr Arg 
280 285 290 

gag get gcg cag gee atg att gaa get ggc gca gac get ate aag gtg 1027 
Glu Ala Ala Gin Ala Met He Glu Ala Gly Ala Asp Ala He Lys Val 
295 300 305 

ggt att ggc cca ggt tct att tgc acc act cgc gtt gtc gca ggt gtc 1075 
Gly He Gly Pro Gly Ser He Cys Thr Thr Arg Val Val Ala Gly Val 
310 315 320 325 

ggt gca cct cag ate act gcg ate atg gag gca get gtt cca get cac 1123 
Gly Ala Pro Gin He Thr Ala He Met Glu Ala Ala Val Pro Ala His 
330 335 340 

aag get ggc gtt cct ate ate gee gat ggc ggc atg cag ttc tct ggt 1171 
Lys Ala Gly Val Pro He He Ala Asp Gly Gly Met Gin Phe Ser Gly 
345 350 355 

gat ate get aag get ttg get get ggc get aac tec gtg atg ctg ggc 1219 
Asp He Ala Lys Ala Leu Ala Ala Gly Ala Asn Ser Val Met Leu Gly 
360 365 370 

tec atg ctg get ggt acc get gag get cct ggt gag acc ate acc ate 1267 
Ser Met Leu Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr He Thr He 
375 380 385 

aac ggc aag cag tac aag cgt tac cgc ggc atg ggc tec atg ggc get 1315 
Asn Gly Lys Gin Tyr Lys Arg Tyr Arg Gly Met Gly Ser Met Gly Ala 
390 395 400 405 
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atg cag ggc cgt gga ctt agt ggt gag aag cgt tec tac tec aag gac 13 63 
Met Gin Gly Arg Gly Leu Ser Gly Glu Lys Arg Ser Tyr Ser Lys Asp 
410 415 420 

cgt tac ttc cag tct gac gtt aag age gaa gac aag etc gtt cca gaa 1411 
Arg Tyr Phe Gin Ser Asp Val Lys Ser Glu Asp Lys Leu Val Pro Glu 
425 430 435 

ggc ate gaa ggt cgc gtg cct ttc cgc ggt ccc ate gga gac ate att 1459 
Gly He Glu Gly Arg Val Pro Phe Arg Gly Pro He Gly Asp He He 
440 445 450 

cac cag cag gtc ggt gga ctt cgt gca gca atg ggc tac acc ggt tec 1507 
His Gin Gin Val Gly Gly Leu Arg Ala Ala Met Gly Tyr Thr Gly Ser 
455 460 465 

tec acc att gaa gag ctg cac aac get cgt ttc gtg cag ate acc age 1555 
Ser Thr He Glu Glu Leu His Asn Ala Arg Phe Val Gin He Thr Ser 
470 475 480 485 

gcg ggt ctg aag gaa tec cac ccg cac cac ate cag cag act gtg gaa 1603 
Ala Gly Leu Lys Glu Ser His Pro His His He Gin Gin Thr Val Glu 
490 495 500 

get cct aac tac cac tagattttgc tcacttaaac age 1641 
Ala Pro Asn Tyr His 
505 



<210> 946 
<211> 506 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 946 

Met Thr Thr Gin Ser Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys 
15 10 15 

Val Ala Leu Val Gly Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp 
20 25 30 

Ala Ser Asp Val Val Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr 
35 40 45 

Arg Asn He Arg Leu Asn Thr Pro He Leu Ser Ala Ala Met Asp Thr 
50 55 60 

Val Thr Glu Ala Arg Met Ala He Gly Met Ala Arg His Gly Gly He 
65 70 75 80 

Gly Val Leu His Arg Asn Leu Ser He Gin Glu Gin Ala Glu Asn Val 
85 90 95 

Glu Leu Val Lys Arg Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr 
100 105 110 

Cys Thr Pro Asp Met Ser He Gin Glu Val Asp Asp Leu Cys Ala Arg 
115 120 125 

Phe Arg He Ser Gly Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val 
130 135 140 
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Gly He Cys Thr Asn Arg Asp Met Arg Phe Glu Ser Asp Met Asn Arg 
145 150 155 160 

Arg Val Ala Glu Val Met Thr Pro Met Pro Leu Val Val Ala Glu Glu 
165 170 175 

Gly Val Thr Lys Glu Gin Ala Leu Ala Leu Leu Ser Ala Asn Lys Val 
180 185 190 

Glu Lys Leu Pro He He Ala Lys Asp Gly Lys Leu Val Gly Leu He 
195 200 205 

Thr Val Lys Asp Phe Val Lys Thr Glu Gin His Pro Asn Ala Ser Lys 
210 215 220 

Asp Ala Ser Gly Arg Leu Leu Val Ala Ala Gly He Gly Thr Gly Glu 
225 230 235 240 

Glu Ser Phe Gin Arg Ala Gly Ala Leu Ala Asp Ala Gly Val Asp He 
245 250 255 

Leu Val Val Asp Ser Ala His Ala His Ser Arg Gly Val Leu Asp Met 
260 265 270 

Val Ser Arg Val Lys Lys Ser Phe Pro Lys Val Asp He Val Gly Gly 
275 280 285 

Asn Leu Ala Thr Arg Glu Ala Ala Gin Ala Met He Glu Ala Gly Ala 
290 295 300 

Asp Ala He Lys Val Gly He Gly Pro Gly Ser He Cys Thr Thr Arg 
305 310 315 320 

Val Val Ala Gly Val Gly Ala Pro Gin He Thr Ala He Met Glu Ala 
325 330 335 

Ala Val Pro Ala His Lys Ala Gly Val Pro He He Ala Asp Gly Gly 
340 345 350 

Met Gin Phe Ser Gly Asp He Ala Lys Ala Leu Ala Ala Gly Ala Asn 
355 360 365 

Ser Val Met Leu Gly Ser Met Leu Ala Gly Thr Ala Glu Ala Pro Gly 
370 375 380 

Glu Thr He Thr He Asn Gly Lys Gin Tyr Lys Arg Tyr Arg Gly Met 
385 390 395 400 

Gly Ser Met Gly Ala Met Gin Gly Arg Gly Leu Ser Gly Glu Lys Arg 
405 410 415 

Ser Tyr Ser Lys Asp Arg Tyr Phe Gin Ser Asp Val Lys Ser Glu Asp 
420 425 430 

Lys Leu Val Pro Glu Gly He Glu Gly Arg Val Pro Phe Arg Gly Pro 
435 440 445 



He Gly Asp He He His Gin Gin Val Gly Gly Leu Arg Ala Ala Met 
450 455 460 
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Gly Tyr Thr Gly Ser Ser Thr lie 
465 470 

Val Gin He Thr Ser Ala Gly Leu 
485 

Gin Gin Thr Val Glu Ala Pro Asn 
500 



Glu Glu Leu His Asn Ala Arg Phe 
475 480 

Lys Glu Ser His Pro His His He 
490 495 

Tyr His 
505 



<210> 947 
<211> 574 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> FRXA00492 

<400> 947 

gttgtggaat agcgtgtgag ctgcagcggt tatccgattt aaggacaagc tactaaagtt 60 

tagataattg tggacacact atgaggagga actgtcgcac atg aca acc cag age 115 

Met Thr Thr Gin Ser 
1 5 

cga gtt tct acc gga gga gac aac cca aac aag gtt gec ctt gtt gga 163 
Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys Val Ala Leu Val Gly 
10 15 20 

tta acc ttt gat gac gta ctt ttg ctt cca gat gcg teg gac gtt gtt 211 
Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp Ala Ser Asp Val Val 
25 30 35 

cct tea gag gta gat acc teg acg cag tta aca cgt aat att cgc ctt 259 
Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr Arg Asn He Arg Leu 
40 45 50 

aac acc cct att ctt tct gec gca atg gat act gtc acc gag get cgc 307 
Asn Thr Pro He Leu Ser Ala Ala Met Asp Thr Val Thr Glu Ala Arg 
55 60 65 

atg get ate ggc atg gca cgc cat ggc ggc att ggt gtt ttg cac cgc 355 
Met Ala He Gly Met Ala Arg His Gly Gly He Gly Val Leu His Arg 
70 75 80 85 

aac ctg tct att caa gag cag gca gaa aac gtt gag ctg gtg aag cgt 403 
Asn Leu Ser He Gin Glu Gin Ala Glu Asn Val Glu Leu Val Lys Arg 
90 95 100 



tct gag tct gga atg gtc act gat cct gtt acc tgt act cct gac atg 
Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr Cys Thr Pro Asp Met 
105 110 115 



451 



age ate caa gaa gtg gat gat ctg tgt gca cgc ttc cgc att tec ggt 499 
Ser He Gin Glu Val Asp Asp Leu Cys Ala Arg Phe Arg He Ser Gly 
120 125 130 



ctg cct gtt gtt gat gag gee gga aag ttg gtt ggt att tgc acc aac 
Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val Gly He Cys Thr Asn 



547 
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135 140 145 

cgc gat atg cgt ttt gaa age gac atg 574 
Arg Asp Met Arg Phe Glu Ser Asp Met 
150 155 



<210> 948 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 948 

Met Thr Thr Gin Ser Arg Val Ser Thr Gly Gly Asp Asn Pro Asn Lys 
15 10 15 

Val Ala Leu Val Gly Leu Thr Phe Asp Asp Val Leu Leu Leu Pro Asp 
20 25 30 

Ala Ser Asp Val Val Pro Ser Glu Val Asp Thr Ser Thr Gin Leu Thr 
35 40 45 

Arg Asn lie Arg Leu Asn Thr Pro lie Leu Ser Ala Ala Met Asp Thr 
50 55 60 

Val Thr Glu Ala Arg Met Ala lie Gly Met Ala Arg His Gly Gly lie 
65 70 75 80 

Gly Val Leu His Arg Asn Leu Ser lie Gin Glu Gin Ala Glu Asn Val 
85 90 95 

Glu Leu Val Lys Arg Ser Glu Ser Gly Met Val Thr Asp Pro Val Thr 
100 105 110 

Cys Thr Pro Asp Met Ser lie Gin Glu Val Asp Asp Leu Cys Ala Arg 
115 120 125 

Phe Arg lie Ser Gly Leu Pro Val Val Asp Glu Ala Gly Lys Leu Val 
130 135 140 

Gly lie Cys Thr Asn Arg Asp Met Arg Phe Glu Ser Asp Met 
145 150 155 



<210> 949 
<211> 557 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (534) 
<223> FRXA00488 

<400> 949 

cag ate act gcg ate atg gag gca get gtt cca get cac aag get ggc 48 
Gin lie Thr Ala lie Met Glu Ala Ala Val Pro Ala His Lys Ala Gly 
15 10 15 

gtt cct ate ate gee gat ggc ggc atg cag ttc tct ggt gat ate get 96 
Val Pro lie lie Ala Asp Gly Gly Met Gin Phe Ser Gly Asp lie Ala 
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20 25 30 

aag get ttg get get ggc get aac tec gtg atg ctg ggc tec atg ctg 144 
Lys Ala Leu Ala Ala Gly Ala Asn Ser Val Met Leu Gly Ser Met Leu 
35 40 45 

get ggt acc get gag get cct ggt gag acc ate ace ate aac ggc aag 192 
Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr lie Thr lie Asn Gly Lys 
50 55 60 

cag tac aag cgt tac cgc ggc atg ggc tec atg ggc get atg cag ggc 240 
Gin Tyr Lys Arg Tyr Arg Gly Met Gly Ser Met Gly Ala Met Gin Gly 
65 70 75 80 

cgt gga ctt agt ggt gag aag cgt tec tac tec aag gac cgt tac ttc 288 
Arg Gly Leu Ser Gly Glu Lys Arg Ser Tyr Ser Lys Asp Arg Tyr Phe 
85 90 95 

cag tct gac gtt aag age gaa gac aag etc gtt cca gaa ggc ate gaa 336 
Gin Ser Asp Val Lys Ser Glu Asp Lys Leu Val Pro Glu Gly lie Glu 
100 105 110 

ggt cgc gtg cct ttc cgc ggt ccc ate gga gac ate att cac cag cag 384 
Gly Arg Val Pro Phe Arg Gly Pro lie Gly Asp lie lie His Gin Gin 
115 120 125 

gtc ggt gga ctt cgt gca gca atg ggc tac acc ggt tec tec acc att 432 
Val Gly Gly Leu Arg Ala Ala Met Gly Tyr Thr Gly Ser Ser Thr lie 
130 135 140 

gaa gag ctg cac aac get cgt ttc gtg cag ate acc age gcg ggt ctg 480 
Glu Glu Leu His Asn Ala Arg Phe Val Gin lie Thr Ser Ala Gly Leu 
145 150 155 160 

aag gaa tec cac ccg cac cac ate cag cag act gtg gaa get cct aac 528 
Lys Glu Ser His Pro His His lie Gin Gin Thr Val Glu Ala Pro Asn 
165 170 175 

tac cac tagattttgc tcacttaaac age 557 
Tyr His 



<210> 950 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 950 

Gin lie Thr Ala lie Met Glu Ala Ala Val Pro Ala His Lys Ala Gly 
15 10 15 

Val Pro lie lie Ala Asp Gly Gly Met Gin Phe Ser Gly Asp lie Ala 
20 25 30 

Lys Ala Leu Ala Ala Gly Ala Asn Ser Val Met Leu Gly Ser Met Leu 
35 40 45 



Ala Gly Thr Ala Glu Ala Pro Gly Glu Thr lie Thr lie Asn Gly Lys 
50 55 60 
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Gln Tyr Lys Arg Tyr Arg Gly Met Gly Ser Met Gly Ala Met Gin Gly 
65 70 75 80 

Arg Gly Leu Ser Gly Glu Lys Arg Ser Tyr Ser Lys Asp Arg Tyr Phe 
85 90 95 

Gin Ser Asp Val Lys Ser Glu Asp Lys Leu Val Pro Glu Gly lie Glu 
100 105 110 

Gly Arg Val Pro Phe Arg Gly Pro lie Gly Asp lie lie His Gin Gin 
115 120 125 

Val Gly Gly Leu Arg Ala Ala Met Gly Tyr Thr Gly Ser Ser Thr lie 
130 135 140 

Glu Glu Leu His Asn Ala Arg Phe Val Gin lie Thr Ser Ala Gly Leu 
145 150 155 160 

Lys Glu Ser His Pro His His lie Gin Gin Thr Val Glu Ala Pro Asn 
165 170 175 



Tyr His 



<210> 951 
<211> 1554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXA02469 

<400> 951 

cgtcgaaaag cagtagtaaa gcagcaggaa ggtggtggaa agagcaattg aggtaccctt 60 

gccgtgttca gggataactg attaatcaac taggagaccc atg cgt ttt ctt aac 115 

Met Arg Phe Leu Asn 
1 5 

aat tec aat ccg ccc tat gag ctg aca tat tec gat gtg ttt atg gtg 163 
Asn Ser Asn Pro Pro Tyr Glu Leu Thr Tyr Ser Asp Val Phe Met Val 
10 15 20 

cct teg cgt tct gac gta ggc tec cgc atg tec gtg gat ctg cgc acc 211 
Pro Ser Arg Ser Asp Val Gly Ser Arg Met Ser Val Asp Leu Arg Thr 
25 30 35 

aat gac gga act gga aca acc ate ccg etc gtt gtg gca aac atg act 259 
Asn Asp Gly Thr Gly Thr Thr lie Pro Leu Val Val Ala Asn Met Thr 
40 45 50 

get gtt get ggc cga cgc atg get gag acc att gcg cgc cgc ggt ggc 3 07 
Ala Val Ala Gly Arg Arg Met Ala Glu Thr lie Ala Arg Arg Gly Gly 
55 60 65 



atg gcg att ctt ccg cag gat gtg ccc gec gat att get gca gag act 
Met Ala lie Leu Pro Gin Asp Val Pro Ala Asp lie Ala Ala Glu Thr 
70 75 80 85 



355 
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atc gcg aat gtg aag aaa gcg gac ctg gtt ttt gat acc cca att acc 403 
lie Ala Asn Val Lys Lys Ala Asp Leu Val Phe Asp Thr Pro lie Thr 
90 95 100 

gta aaa ccg cac cac acc gtg ggt tat gca cgc aac ttg ate cac aag 451 
Val Lys Pro His His Thr Val Gly Tyr Ala Arg Asn Leu lie His Lys 
105 110 115 



cgt gcg cac ggt gca gec att gtt ttg gag ggc gat cag ccg gtc ggc 
Arg Ala His Gly Ala Ala lie Val Leu Glu Gly Asp Gin Pro Val Gly 
120 125 130 



499 



ate gtc acc gac aag gac etc gaa ggc gca gac aac ttc act cag gtg 547 
lie Val Thr Asp Lys Asp Leu Glu Gly Ala Asp Asn Phe Thr Gin Val 
135 140 145 

ggc acc etc atg tec acc tec eta ttg acg ctg cct gag gat att tec 595 
Gly Thr Leu Met Ser Thr Ser Leu Leu Thr Leu Pro Glu Asp lie Ser 
150 155 160 165 

ccc gaa gac gee ttc gga ate etc cac gaa cac age cgc aaa etc gee 643 
Pro Glu Asp Ala Phe Gly lie Leu His Glu His Ser Arg Lys Leu Ala 
170 175 180 

ccc gtc gtc gcg get gac ggc tea etc cgc ggc ate etc acc cgc acc 691 
Pro Val Val Ala Ala Asp Gly Ser Leu Arg Gly lie Leu Thr Arg Thr 
185 190 195 

ggc gee ctg cgc gee acc atg tac aag ccg get ate gac gee aac ggc 73 9 
Gly Ala Leu Arg Ala Thr Met Tyr Lys Pro Ala lie Asp Ala Asn Gly 
200 205 210 

cgc ctg cga gtc ggc gee gee ate ggc ate aac ggc gac ate gaa gga 787 
Arg Leu Arg Val Gly Ala Ala lie Gly lie Asn Gly Asp lie Glu Gly 
215 220 225 

cgc acc aaa acg ctt etc gac gee ggc gee gac gtt eta gtc gtc gac 83 5 
Arg Thr Lys Thr Leu Leu Asp Ala Gly Ala Asp Val Leu Val Val Asp 
230 235 240 245 

aca gca cac ggc cac caa tec acc atg ate age gee etc aaa cgc ate 883 
Thr Ala His Gly His Gin Ser Thr Met lie Ser Ala Leu Lys Arg lie 
250 255 260 

cgc gca etc gac gtc aac gtc ccc ate gtt get ggc aac gtg gtc acc 931 
Arg Ala Leu Asp Val Asn Val Pro lie Val Ala Gly Asn Val Val Thr 
265 270 275 

gec gat ggt gtc cgc gac eta gtt gaa gca ggc gca aac ate ate aag 97 9 
Ala Asp Gly Val Arg Asp Leu Val Glu Ala Gly Ala Asn lie lie Lys 
280 285 290 

gta ggc gtt gga cca ggc gca atg tgc acc acc cgc atg caa acc ggc 1027 
Val Gly Val Gly Pro Gly Ala Met Cys Thr Thr Arg Met Gin Thr Gly 
295 300 305 

gtt ggc cga cca cag ttc tec gca gtg ctg gaa tgc gca gee gaa gee 1075 
Val Gly Arg Pro Gin Phe Ser Ala Val Leu Glu Cys Ala Ala Glu Ala 
310 315 320 325 
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cgc aaa etc ggc gca cac gta tgg gca gac ggc gga gtc cgc gac ccc 1123 
Arg Lys Leu Gly Ala His Val Trp Ala Asp Gly Gly Val Arg Asp Pro 
330 335 340 

cgc gac gtc gec ctg gca etc gca get ggc gee tec aac gtg atg gtc 1171 
Arg Asp Val Ala Leu Ala Leu Ala Ala Gly Ala Ser Asn Val Met Val 
345 350 355 

gga tec tgg ttc tec gga acc tac gaa tec ccc ggc gac etc cgc ttc 1219 
Gly Ser Trp Phe Ser Gly Thr Tyr Glu Ser Pro Gly Asp Leu Arg Phe 
360 365 370 

gaa tec gac gga cgc atg tac aaa gaa tec ttc ggt atg gca tec egg 1267 
Glu Ser Asp Gly Arg Met Tyr Lys Glu Ser Phe Gly Met Ala Ser Arg 
375 380 385 

cgc gec gtg gaa age cga aac caa aag gtc gaa get ttc gaa aaa gca 1315 
Arg Ala Val Glu Ser Arg Asn Gin Lys Val Glu Ala Phe Glu Lys Ala 
390 395 400 405 

cgc cgc gca atg ttc gaa gaa ggc ate tec act gec cgc ate tac att 13 63 
Arg Arg Ala Met Phe Glu Glu Gly lie Ser Thr Ala Arg lie Tyr lie 
410 415 420 

gac aaa cgc cac ggc gga gtc gag gac ctg gta gat caa ate ate tec 1411 
Asp Lys Arg His Gly Gly Val Glu Asp Leu Val Asp Gin lie lie Ser 
425 430 435 

ggt gtc cgc tec tea ttc acc tac gca ggc gec gat teg att gaa acc 1459 
Gly Val Arg Ser Ser Phe Thr Tyr Ala Gly Ala Asp Ser lie Glu Thr 
440 445 450 

ttc ttc gaa cgc gec acc gtc gga gtt caa tec acc gaa ggc tac gca 1507 
Phe Phe Glu Arg Ala Thr Val Gly Val Gin Ser Thr Glu Gly Tyr Ala 
455 460 465 

gaa gga aag cca cgc get teg cgt taagtgttgt tgtgcctttg aga 1554 
Glu Gly Lys Pro Arg Ala Ser Arg 
470 475 



<210> 952 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 952 

Met Arg Phe Leu Asn Asn Ser Asn Pro Pro Tyr Glu Leu Thr Tyr Ser 
15 10 15 

Asp Val Phe Met Val Pro Ser Arg Ser Asp Val Gly Ser Arg Met Ser 
20 25 30 

Val Asp Leu Arg Thr Asn Asp Gly Thr Gly Thr Thr lie Pro Leu Val 
35 40 45 

Val Ala Asn Met Thr Ala Val Ala Gly Arg Arg Met Ala Glu Thr lie 
50 55 60 



Ala Arg Arg Gly Gly Met Ala lie Leu Pro Gin Asp Val Pro Ala Asp 
65 70 75 80 
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Ile Ala Ala Glu Thr lie Ala Asn Val Lys Lys Ala Asp Leu Val Phe 
85 90 95 

Asp Thr Pro lie Thr Val Lys Pro His His Thr Val Gly Tyr Ala Arg 
100 105 110 

Asn Leu lie His Lys Arg Ala His Gly Ala Ala lie Val Leu Glu Gly 
115 120 125 

Asp Gin Pro Val Gly lie Val Thr Asp Lys Asp Leu Glu Gly Ala Asp 
130 135 140 

Asn Phe Thr Gin Val Gly Thr Leu Met Ser Thr Ser Leu Leu Thr Leu 
145 150 155 160 

Pro Glu Asp lie Ser Pro Glu Asp Ala Phe Gly lie Leu His Glu His 
165 170 175 

Ser Arg Lys Leu Ala Pro Val Val Ala Ala Asp Gly Ser Leu Arg Gly 
180 185 190 

lie Leu Thr Arg Thr Gly Ala Leu Arg Ala Thr Met Tyr Lys Pro Ala 
195 200 205 

lie Asp Ala Asn Gly Arg Leu Arg Val Gly Ala Ala lie Gly lie Asn 
210 215 220 

Gly Asp lie Glu Gly Arg Thr Lys Thr Leu Leu Asp Ala Gly Ala Asp 
225 230 235 240 

Val Leu Val Val Asp Thr Ala His Gly His Gin Ser Thr Met lie Ser 
245 250 255 

Ala Leu Lys Arg lie Arg Ala Leu Asp Val Asn Val Pro lie Val Ala 
260 265 270 

Gly Asn Val Val Thr Ala Asp Gly Val Arg Asp Leu Val Glu Ala Gly 
275 280 285 

Ala Asn lie lie Lys Val Gly Val Gly Pro Gly Ala Met Cys Thr Thr 
290 295 300 

Arg Met Gin Thr Gly Val Gly Arg Pro Gin Phe Ser Ala Val Leu Glu 
305 310 315 320 

Cys Ala Ala Glu Ala Arg Lys Leu Gly Ala His Val Trp Ala Asp Gly 
325 330 335 

Gly Val Arg Asp Pro Arg Asp Val Ala Leu Ala Leu Ala Ala Gly Ala 
340 345 350 

Ser Asn Val Met Val Gly Ser Trp Phe Ser Gly Thr Tyr Glu Ser Pro 
355 360 365 

Gly Asp Leu Arg Phe Glu Ser Asp Gly Arg Met Tyr Lys Glu Ser Phe 
370 375 380 



Gly Met Ala Ser Arg Arg Ala Val Glu Ser Arg Asn Gin Lys Val Glu 
385 390 395 400 
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Ala Phe Glu Lys Ala Arg Arg Ala Met Phe Glu Glu Gly lie Ser 
405 410 415 



Ala Arg lie Tyr lie Asp Lys Arg 
420 

Asp Gin lie He Ser Gly Val Arg 
435 440 



His Gly Gly Val Glu Asp 
425 430 

Ser Ser Phe Thr Tyr Ala Gly Ala 
445 

Val Gin Ser 



Asp Ser He Glu Thr Phe Phe Glu Arg Ala Thr Val Gly 
450 455 460 

Thr Glu Gly Tyr Ala Glu Gly Lys Pro Arg Ala Ser Arg 
465 470 475 



Thr 
Leu Val 



<210> 953 
<211> 1692 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1669) 
<223> RXN00487 

<400> 953 

agggcgccag gggcatccag ccattaaagc ttttcgacga gccctcgccc atgtggccaa 60 

agaatcttat ttggaggctc gtctagtaga gtgagttctt gtg age ctt cag aca 115 

Val Ser Leu Gin Thr 
1 5 

aat cat cgc cca gta etc gtc gtt gac ttc ggc gca cag tac gcg cag 163 
Asn His Arg Pro Val Leu Val Val Asp Phe Gly Ala Gin Tyr Ala Gin 
10 15 20 

ctg ate gca cgt cgt gtg cgt gag gec ggc ate tac tec gaa gtc ate 211 
Leu He Ala Arg Arg Val Arg Glu Ala Gly He Tyr Ser Glu Val He 
25 30 35 

ccg cac acc gee acc gca gac gat gtg cgc get aaa aat gca gca gee 259 
Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala Lys Asn Ala Ala Ala 
40 45 50 

etc gtc ctt tec ggt ggc cca tec tec gtg tat gee gag gga gca cca 307 
Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr Ala Glu Gly Ala Pro 
55 60 65 

tec ctt gac get gag att ctt gat etc gga ttg cca gta ttt ggc att 355 
Ser Leu Asp Ala Glu He Leu Asp Leu Gly Leu Pro Val Phe Gly He 
70 75 80 85 

tgc tac ggc ttc caa gec atg acc cac gcg ctt ggt ggc acc gtt gec 403 
Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu Gly Gly Thr Val Ala 
90 95 100 

aac acc ggt aag cgc gaa tac gga cgc acc gac ate aac gtt gec ggt 451 
Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp He Asn Val Ala Gly 
105 110 115 
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ggc gtc etc cac gaa ggc etc gaa gec tgc cac aag gtg tgg atg age 499 
Gly Val Leu His Glu Gly Leu Glu Ala Cys His Lys Val Trp Met Ser 
120 125 130 

cac ggc gac gec gtc tct gaa gee cca gaa ggt ttc gta gtc acc gcg 547 
His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly Phe Val Val Thr Ala 
135 140 145 

tec tec gaa ggt gcg cct gtc gca get ttc gaa aac aag gaa cgc aaa 595 
Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu Asn Lys Glu Arg Lys 
150 155 160 165 

atg get ggc gtg cag tac cac cca gag gta ttg cac tea cca cac ggc 643 
Met Ala Gly Val Gin Tyr His Pro Glu Val Leu His Ser Pro His Gly 
170 175 180 

cag gca gtt ctg acc cgc ttc etc act gag ate gca ggt eta gag cag 691 
Gin Ala Val Leu Thr Arg Phe Leu Thr Glu lie Ala Gly Leu Glu Gin 
185 190 195 

aac tgg acc gca gca aac ate get gaa gaa etc ate gaa aag gtc cgc 73 9 
Asn Trp Thr Ala Ala Asn lie Ala Glu Glu Leu lie Glu Lys Val Arg 
200 205 210 

gag cag ate ggc gaa gat ggc cgc get att tgt ggc eta tec ggt ggt 7 87 
Glu Gin lie Gly Glu Asp Gly Arg Ala lie Cys Gly Leu Ser Gly Gly 
215 220 225 

gtg gac tec get gtt gee ggt get ttg gtg cag cgc gec att ggt gac 83 5 
Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin Arg Ala lie Gly Asp 
230 235 240 245 

cgt ttg acc tgt gtc ttt gtt gac cac ggt ctg ctg cgt gec ggt gag 883 
Arg Leu Thr Cys Val Phe Val Asp His Gly Leu Leu Arg Ala Gly Glu 
250 255 260 

cgc gag cag gtg gaa aaa gac ttc gtc gca gca acc ggc gee aag ctg 931 
Arg Glu Gin Val Glu Lys Asp Phe Val Ala Ala Thr Gly Ala Lys Leu 
265 270 275 

gtt acc gtt gat gag cgc cag gca ttc eta tec aag ctg gec gga gtt 979 
Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser Lys Leu Ala Gly Val 
280 285 290 

acc gaa cca gaa gca aag cgc aag get ate ggc get gag ttc ate cgc 102 7 
Thr Glu Pro Glu Ala Lys Arg Lys Ala He Gly Ala Glu Phe He Arg 
295 300 305 

tec ttc gag cgc gca gtt gec ggt gtg ctg gaa gaa get cca gaa ggt 1075 
Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu Glu Ala Pro Glu Gly 
310 315 320 325 

tec acc gtg gac ttc ctg gtt cag ggc acc ctg tac cca gac gtc gtg 1123 
Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu Tyr Pro Asp Val Val 
330 335 340 

gaa tec ggt ggt gga tct ggt acc gca aac ate aag age cac cac aac 1171 
Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn He Lys Ser His His Asn 
345 350 355 

gtc ggt gga ctg cca gac gat gtg gaa ttc aag ctt gtt gag cca ctg 1219 
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Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys Leu Val Glu Pro Leu 
360 365 370 

cgt gac etc ttc aaa gac gaa gtc cgt gec gtt ggc cgt gaa ctt ggc 1267 

Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val Gly Arg Glu Leu Gly 
375 380 385 

ctg cct gag gaa ate gtt ggc cgc cag cca ttc cca gga cca gga ctt 1315 

Leu Pro Glu Glu lie Val Gly Arg Gin Pro Phe Pro Gly Pro Gly Leu 
390 395 400 405 



ggt ate cgc ate ate ggt gaa gtc acc gaa gat cgc eta gaa ace etc 
Gly lie Arg lie lie Gly Glu Val Thr Glu Asp Arg Leu Glu Thr Leu 
410 415 420 



gac ggc gtg ate tgg cag tgc cca gta gtc etc ctg gca gat gtc cgc 
Asp Gly Val lie Trp Gin Cys Pro Val Val Leu Leu Ala Asp Val Arg 
440 445 450 



ctg cca tac gag gtt ctg gag aag ate tec acc cgc ate acc aac gaa 
Leu Pro Tyr Glu Val Leu Glu Lys lie Ser Thr Arg lie Thr Asn Glu 
490 495 500 



1363 



cgc cac get gac ctg ate gee cgc acc gag etc acc gaa gee gga ctt 1411 
Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu Thr Glu Ala Gly Leu 
425 430 435 



1459 



tct gtt ggt gtt caa ggc gat ggc cgc acc tac gga cac cca ate gtg 1507 
Ser Val Gly Val Gin Gly Asp Gly Arg Thr Tyr Gly His Pro lie Val 
455 460 465 

ctg cgc cca gtg tct tec gaa gac gca atg acc gee gac tgg acc cgc 1555 
Leu Arg Pro Val Ser Ser Glu Asp Ala Met Thr Ala Asp Trp Thr Arg 
470 475 480 485 



1603 



gtt cca gat gtg aac cgc gtg gtg ctg gac gta acc tec aag cca cca 1651 
Val Pro Asp Val Asn Arg Val Val Leu Asp Val Thr Ser Lys Pro Pro 
505 510 515 

gga acc ate gaa tgg gag taggecttaa atgagectte gtt 1692 
Gly Thr lie Glu Trp Glu 
520 



<210> 954 
<211> 523 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 954 

Val Ser Leu Gin Thr Asn His Arg Pro Val Leu Val Val Asp Phe Gly 
15 10 15 

Ala Gin Tyr Ala Gin Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie 
20 25 30 

Tyr Ser Glu Val lie Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala 
35 40 45 



Lys Asn Ala Ala Ala Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr 
50 55 60 
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Ala Glu Gly Ala Pro Ser Leu Asp Ala Glu lie Leu Asp Leu Gly Leu 
65 70 75 80 

Pro Val Phe Gly lie Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu 
85 90 95 

Gly Gly Thr Val Ala Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp 
100 105 110 

lie Asn Val Ala Gly Gly Val Leu His Glu Gly Leu Glu Ala Cys His 
115 120 125 

Lys Val Trp Met Ser His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly 
130 135 140 

Phe Val Val Thr Ala Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu 
145 150 155 160 

Asn Lys Glu Arg Lys Met Ala Gly Val Gin Tyr His Pro Glu Val Leu 
165 170 175 

His Ser Pro His Gly Gin Ala Val Leu Thr Arg Phe Leu Thr Glu lie 
180 185 190 

Ala Gly Leu Glu Gin Asn Trp Thr Ala Ala Asn lie Ala Glu Glu Leu 
195 200 205 

lie Glu Lys Val Arg Glu Gin lie Gly Glu Asp Gly Arg Ala lie Cys 
210 215 220 

Gly Leu Ser Gly Gly Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin 
225 230 235 240 

Arg Ala lie Gly Asp Arg Leu Thr Cys Val Phe Val Asp His Gly Leu 
245 250 255 

Leu Arg Ala Gly Glu Arg Glu Gin Val Glu Lys Asp Phe Val Ala Ala 
260 265 270 

Thr Gly Ala Lys Leu Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser 
275 280 285 

Lys Leu Ala Gly Val Thr Glu Pro Glu Ala Lys Arg Lys Ala lie Gly 
290 295 300 

Ala Glu Phe He Arg Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu 
305 310 315 320 

Glu Ala Pro Glu Gly Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu 
325 330 335 

Tyr Pro Asp Val Val Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn He 
340 345 350 

Lys Ser His His Asn Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys 
355 360 365 

Leu Val Glu Pro Leu Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val 
370 375 380 
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Gly Arg Glu Leu Gly Leu Pro Glu Glu He Val Gly Arg Gin Pro Phe 
385 390 395 400 

Pro Gly Pro Gly Leu Gly He Arg He He Gly Glu Val Thr Glu Asp 
405 410 415 

Arg Leu Glu Thr Leu Arg His Ala Asp Leu He Ala Arg Thr Glu Leu 
420 425 430 

Thr Glu Ala Gly Leu Asp Gly Val He Trp Gin Cys Pro Val Val Leu 
435 440 445 

Leu Ala Asp Val Arg Ser Val Gly Val Gin Gly Asp Gly Arg Thr Tyr 
450 455 460 

Gly His Pro He Val Leu Arg Pro Val Ser Ser Glu Asp Ala Met Thr 
465 470 475 480 

Ala Asp Trp Thr Arg Leu Pro Tyr Glu Val Leu Glu Lys He Ser Thr 
485 490 495 

Arg He Thr Asn Glu Val Pro Asp Val Asn Arg Val Val Leu Asp Val 
500 505 510 

Thr Ser Lys Pro Pro Gly Thr He Glu Trp Glu 
515 520 



<210> 955 
<211> 1486 
<212> DNA 

<213> Corynebacterium glutainicum 

<220> 
<221> CDS 

<222> (101) . . (1486) 
<223> FRXA00487 

<400> 955 

agggcgccag gggcatccag ccattaaagc ttttcgacga gccctcgccc atgtggccaa 60 

agaatcttat ttggaggctc gtctagtaga gtgagttctt gtg age ctt cag aca 115 

Val Ser Leu Gin Thr 
1 5 

aat cat cgc cca gta etc gtc gtt gac ttc ggc gca cag tac gcg cag 163 
Asn His Arg Pro Val Leu Val Val Asp Phe Gly Ala Gin Tyr Ala Gin 
10 15 20 

ctg ate gca cgt cgt gtg cgt gag gec ggc ate tac tec gaa gtc ate 211 
Leu He Ala Arg Arg Val Arg Glu Ala Gly He Tyr Ser Glu Val He 
25 30 35 

ccg cac ace gec acc gca gac gat gtg cgc get aaa aat gca gca gee 259 
Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala Lys Asn Ala Ala Ala 
40 45 50 



etc gtc ctt tec ggt ggc cca tec tec gtg tat gec gag gga gca cca 
Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr Ala Glu Gly Ala Pro 
55 60 65 



307 
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tcc ctt gac get gag att ctt gat etc gga ttg cca gta ttt ggc att 355 
Ser Leu Asp Ala Glu lie Leu Asp Leu Gly Leu Pro Val Phe Gly lie 
70 75 80 85 

tgc tac ggc ttc caa gec atg acc cac gcg ctt ggt ggc acc gtt gec 403 
Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu Gly Gly Thr Val Ala 
90 95 100 

aac acc ggt aag cgc gaa tac gga cgc acc gac ate aac gtt gec ggt 451 
Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp lie Asn Val Ala Gly 
105 110 115 

gge gtc etc cac gaa ggc etc gaa gec tgc cac aag gtg tgg atg age 499 
Gly Val Leu His Glu Gly Leu Glu Ala Cys His Lys Val Trp Met Ser 
120 125 130 

cac ggc gac gee gtc tct gaa gec cca gaa ggt ttc gta gtc acc gcg 547 
His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly Phe Val Val Thr Ala 
135 140 145 

tec tec gaa ggt gcg cct gtc gca get ttc gaa aac aag gaa cgc aaa 595 
Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu Asn Lys Glu Arg Lys 
150 155 160 165 

atg get ggc gtg cag tac cac cca gag gta ttg cac tea cca cac ggc 643 
Met Ala Gly Val Gin Tyr His Pro Glu Val Leu His Ser Pro His Gly 
170 175 180 

cag gca gtt ctg acc cgc ttc etc act gag ate gca ggt eta gag cag 691 
Gin Ala Val Leu Thr Arg Phe Leu Thr Glu He Ala Gly Leu Glu Gin 
185 190 195 

aac tgg acc gca gca aac ate get gaa gaa etc ate gaa aag gtc cgc 739 
Asn Trp Thr Ala Ala Asn He Ala Glu Glu Leu He Glu Lys Val Arg 
200 205 210 

gag cag ate ggc gaa gat ggc cgc get att tgt ggc eta tec ggt ggt 787 
Glu Gin He Gly Glu Asp Gly Arg Ala He Cys Gly Leu Ser Gly Gly 
215 220 225 

gtg gac tec get gtt gee ggt get ttg gtg cag cgc gee att ggt gac 835 
Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin Arg Ala He Gly Asp 
230 235 240 245 

cgt ttg acc tgt gtc ttt gtt gac cac ggt ctg ctg cgt gec ggt gag 883 
Arg Leu Thr Cys Val Phe Val Asp His Gly Leu Leu Arg Ala Gly Glu 
250 255 260 

cgc gag cag gtg gaa aaa gac ttc gtc gca gca acc ggc gee aag ctg 931 
Arg Glu Gin Val Glu Lys Asp Phe Val Ala Ala Thr Gly Ala Lys Leu 
265 270 275 

gtt acc gtt gat gag cgc cag gca ttc eta tec aag ctg gee gga gtt 979 
Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser Lys Leu Ala Gly Val 
280 285 290 

acc gaa cca gaa gca aag cgc aag get ate ggc get gag ttc ate cgc 1027 
Thr Glu Pro Glu Ala Lys Arg Lys Ala He Gly Ala Glu Phe He Arg 
295 300 305 

tec ttc gag cgc gca gtt gec ggt gtg ctg gaa gaa get cca gaa ggt 1075 
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Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu Glu Ala Pro Glu Gly 
310 315 320 325 

tec acc gtg gac ttc ctg gtt cag ggc acc ctg tac cca gac gtc gtg 1123 
Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu Tyr Pro Asp Val Val 
330 335 340 

gaa tec ggt ggt gga tct ggt acc gca aac ate aag age cac cac aac 1171 
Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn lie Lys Ser His His Asn 
345 350 355 

gtc ggt gga ctg cca gac gat gtg gaa ttc aag ctt gtt gag cca ctg 1219 
Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys Leu Val Glu Pro Leu 
360 365 370 

cgt gac etc ttc aaa gac gaa gtc cgt gec gtt ggc cgt gaa ctt ggc 1267 
Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val Gly Arg Glu Leu Gly 
375 380 385 

ctg cct gag gaa ate gtt ggc cgc cag cca ttc cca gga cca gga ctt 1315 
Leu Pro Glu Glu lie Val Gly Arg Gin Pro Phe Pro Gly Pro Gly Leu 
390 395 400 405 

ggt ate cgc ate ate ggt gaa gtc acc gaa gat cgc eta gaa acc etc 1363 
Gly lie Arg lie lie Gly Glu Val Thr Glu Asp Arg Leu Glu Thr Leu 
410 415 420 

cgc cac get gac ctg ate gec cgc acc gag etc acc gaa gee gga ctt 1411 
Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu Thr Glu Ala Gly Leu 
425 430 435 

gac ggc gtg ate tgg cag tgc cca gta gtc etc ctg gca gat gtc cgc 1459 
Asp Gly Val lie Trp Gin Cys Pro Val Val Leu Leu Ala Asp Val Arg 
440 445 450 

tct gtt ggt gtt caa ggc gat ggc cgc 1486 
Ser Val Gly Val Gin Gly Asp Gly Arg 
455 460 



<210> 956 
<211> 462 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 956 

Val Ser Leu Gin Thr Asn His Arg Pro Val Leu Val Val Asp Phe Gly 
15 10 15 

Ala Gin Tyr Ala Gin Leu lie Ala Arg Arg Val Arg Glu Ala Gly lie 
20 25 30 

Tyr Ser Glu Val lie Pro His Thr Ala Thr Ala Asp Asp Val Arg Ala 
35 40 45 

Lys Asn Ala Ala Ala Leu Val Leu Ser Gly Gly Pro Ser Ser Val Tyr 
50 55 60 



Ala Glu Gly Ala Pro Ser Leu Asp Ala Glu He Leu Asp Leu Gly Leu 
65 70 75 80 
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Pro Val Phe Gly lie Cys Tyr Gly Phe Gin Ala Met Thr His Ala Leu 
85 90 95 

Gly Gly Thr Val Ala Asn Thr Gly Lys Arg Glu Tyr Gly Arg Thr Asp 
100 105 110 

lie Asn Val Ala Gly Gly Val Leu His Glu Gly Leu Glu Ala Cys His 
115 120 125 

Lys Val Trp Met Ser His Gly Asp Ala Val Ser Glu Ala Pro Glu Gly 
130 135 140 

Phe Val Val Thr Ala Ser Ser Glu Gly Ala Pro Val Ala Ala Phe Glu 
145 150 155 160 

Asn Lys Glu Arg Lys Met Ala Gly Val Gin Tyr His Pro Glu Val Leu 
165 170 175 

His Ser Pro His Gly Gin Ala Val Leu Thr Arg Phe Leu Thr Glu lie 
180 185 190 

Ala Gly Leu Glu Gin Asn Trp Thr Ala Ala Asn lie Ala Glu Glu Leu 
195 200 205 

lie Glu Lys Val Arg Glu Gin lie Gly Glu Asp Gly Arg Ala lie Cys 
210 215 220 

Gly Leu Ser Gly Gly Val Asp Ser Ala Val Ala Gly Ala Leu Val Gin 
225 230 235 240 

Arg Ala lie Gly Asp Arg Leu Thr Cys Val Phe Val Asp His Gly Leu 
245 250 255 

Leu Arg Ala Gly Glu Arg Glu Gin Val Glu Lys Asp Phe Val Ala Ala 
260 265 270 

Thr Gly Ala Lys Leu Val Thr Val Asp Glu Arg Gin Ala Phe Leu Ser 
275 280 285 

Lys Leu Ala Gly Val Thr Glu Pro Glu Ala Lys Arg Lys Ala lie Gly 
290 295 300 

Ala Glu Phe lie Arg Ser Phe Glu Arg Ala Val Ala Gly Val Leu Glu 
305 310 315 320 

Glu Ala Pro Glu Gly Ser Thr Val Asp Phe Leu Val Gin Gly Thr Leu 
325 330 335 

Tyr Pro Asp Val Val Glu Ser Gly Gly Gly Ser Gly Thr Ala Asn lie 
340 345 350 

Lys Ser His His Asn Val Gly Gly Leu Pro Asp Asp Val Glu Phe Lys 
355 360 365 

Leu Val Glu Pro Leu Arg Asp Leu Phe Lys Asp Glu Val Arg Ala Val 
370 375 380 

Gly Arg Glu Leu Gly Leu Pro Glu Glu lie Val Gly Arg Gin Pro Phe 
385 390 395 400 



Pro Gly Pro Gly Leu Gly lie Arg lie lie Gly Glu Val Thr Glu Asp 
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405 410 415 

Arg Leu Glu Thr Leu Arg His Ala Asp Leu lie Ala Arg Thr Glu Leu 
420 425 430 

Thr Glu Ala Gly Leu Asp Gly Val lie Trp Gin Cys Pro Val Val Leu 
435 440 445 

Leu Ala Asp Val Arg Ser Val Gly Val Gin Gly Asp Gly Arg 
450 455 460 



<210> 957 
<211> 693 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (670) 

<223> RXA02237 

<400> 957 

gacgagctgg gcattgctca gacccgtcgt cttcgtggac tgggtgaccg tcagcgtcgc 60 

gcacttctcg agcgtttcgg cttcgaggat taattcttca gtg teg ggc gat aac 115 

Val Ser Gly Asp Asn 
1 5 

caa eta gga egg etc gta att ctt gcg ggc ccc tea gcg gtc ggt aaa 163 
Gin Leu Gly Arg Leu Val lie Leu Ala Gly Pro Ser Ala Val Gly Lys 
10 15 20 

teg act gtg gtt gat cgc etc cgc aat gac gtt cca aac ctg tat ttc 211 
Ser Thr Val Val Asp Arg Leu Arg Asn Asp Val Pro Asn Leu Tyr Phe 
25 30 35 

agt gtg teg atg acc act agg gca cct cgt cct ggt gaa gtc gat gga 259 
Ser Val Ser Met Thr Thr Arg Ala Pro Arg Pro Gly Glu Val Asp Gly 
40 45 50 

cgt gac tac ttc tat gtc act gca cag gaa ttt cag gac aaa ate gac 3 07 
Arg Asp Tyr Phe Tyr Val Thr Ala Gin Glu Phe Gin Asp Lys lie Asp 
55 60 65 

tgt gga gag atg ctt gaa tgg gca gat ate cac ggc ggt ttg cag cgt 3 55 
Cys Gly Glu Met Leu Glu Trp Ala Asp lie His Gly Gly Leu Gin Arg 
70 75 80 85 

tea ggc act cca gca ggt ccc gtc aat gag get cgc caa aat ggt egg 403 
Ser Gly Thr Pro Ala Gly Pro Val Asn Glu Ala Arg Gin Asn Gly Arg 
90 95 100 

cca gta ttg gtt gag gtt gat ctt gca gga gee cga aac ate get age 451 
Pro Val Leu Val Glu Val Asp Leu Ala Gly Ala Arg Asn lie Ala Ser 
105 110 115 

tta att cca gat gca gaa acc ate ttc ctt get cca cct tea tgg gaa 499 
Leu lie Pro Asp Ala Glu Thr He Phe Leu Ala Pro Pro Ser Trp Glu 
120 125 130 
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gtt ttg gtt gaa cgc etc act gga cgt ggc acc gaa age gaa gac gtt 547 
Val Leu Val Glu Arg Leu Thr Gly Arg Gly Thr Glu Ser Glu Asp Val 
135 140 145 

att get cgc agg etc gag acc gca cgc gaa gaa ttg get get cag age 595 
lie Ala Arg Arg Leu Glu Thr Ala Arg Glu Glu Leu Ala Ala Gin Ser 
150 155 160 165 

gaa ttt aag cac gtc att ate aat gat gat gtg gat aca gee gtc aag 643 
Glu Phe Lys His Val lie lie Asn Asp Asp Val Asp Thr Ala Val Lys 
170 175 180 

get att gag gat gtt etc etc ggc get tagecaaaac atagageggt 690 
Ala He Glu Asp Val Leu Leu Gly Ala 
185 190 

agg 693 



<210> 958 
<211> 190 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 958 

Val Ser Gly Asp Asn Gin Leu Gly Arg Leu Val He Leu Ala Gly Pro 
15 10 15 

Ser Ala Val Gly Lys Ser Thr Val Val Asp Arg Leu Arg Asn Asp Val 
20 25 30 

Pro Asn Leu Tyr Phe Ser Val Ser Met Thr Thr Arg Ala Pro Arg Pro 
35 40 45 

Gly Glu Val Asp Gly Arg Asp Tyr Phe Tyr Val Thr Ala Gin Glu Phe 
50 55 60 

Gin Asp Lys He Asp Cys Gly Glu Met Leu Glu Trp Ala Asp He His 
65 70 75 80 

Gly Gly Leu Gin Arg Ser Gly Thr Pro Ala Gly Pro Val Asn Glu Ala 
85 90 95 

Arg Gin Asn Gly Arg Pro Val Leu Val Glu Val Asp Leu Ala Gly Ala 
100 105 110 

Arg Asn He Ala Ser Leu He Pro Asp Ala Glu Thr He Phe Leu Ala 
115 120 125 

Pro Pro Ser Trp Glu Val Leu Val Glu Arg Leu Thr Gly Arg Gly Thr 
130 135 140 

Glu Ser Glu Asp Val He Ala Arg Arg Leu Glu Thr Ala Arg Glu Glu 
145 150 155 160 

Leu Ala Ala Gin Ser Glu Phe Lys His Val He He Asn Asp Asp Val 
165 170 175 



Asp Thr Ala Val Lys Ala He Glu Asp Val Leu Leu Gly Ala 
180 185 190 
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<210> 959 
<211> 1413 
<212> DNA 

<213> Corynebacterium 



glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1390) 
<223> RXA01446 



<400> 959 

gatgattaaa aacctcacat gggatagtaa gatgaaataa cgtctgtgtg cgcacacgcg 60 

tgcatactcc aacttcatgg atcggatgtg acgtaaacca atg get gca ate gtt 11 

Met Ala Ala He Val 
1 5 



att gtc ggc get caa tgg ggc gat gaa ggc aaa ggt aag gec acg gat 163 
He Val Gly Ala Gin Trp Gly Asp Glu Gly Lys Gly Lys Ala Thr Asp 
10 15 20 



att etc ggc gga etc gtc gat tac gtg gtt aag ccc aat ggc ggt aac 211 
He Leu Gly Gly Leu Val Asp Tyr Val Val Lys Pro Asn Gly Gly Asn 
25 30 35 



aac get gga cac act gtt gtg gtc ggc ggc gag aag tac gag eta aag 2 59 
Asn Ala Gly His Thr Val Val Val Gly Gly Glu Lys Tyr Glu Leu Lys 
40 45 50 

etc ctt cct gec ggc gtc etc tec gaa acg gec ace cca att ttg ggc 3 07 
Leu Leu Pro Ala Gly Val Leu Ser Glu Thr Ala Thr Pro He Leu Gly 
55 60 65 

aac ggc gtt gtg ate aac ctt gag gca ctg ttc gaa gaa ate gac ggc 3 55 
Asn Gly Val Val He Asn Leu Glu Ala Leu Phe Glu Glu He Asp Gly 
70 75 80 85 



ctt gag get cgc ggt gcg gat gca tec cgc ctg cgc ate tct gca aac 
Leu Glu Ala Arg Gly Ala Asp Ala Ser Arg Leu Arg He Ser Ala Asn 



90 95 100 



cgc ttc ctg ggc aag cgc gca ate ggc ace acc ggc cgt ggc ate ggc 

Arg Phe Leu Gly Lys Arg Ala He Gly Thr Thr Gly Arg Gly He Gly 

120 125 130 

cca acc tac gcg gac aaa gta tec cgc gtg gga ate cgt gtt caa gac 

Pro Thr Tyr Ala Asp Lys Val Ser Arg Val Gly He Arg Val Gin Asp 

135 140 145 

att ttc gac gaa tec ate ctt cgt caa aaa gtc gaa tec gee ctg gat 

He Phe Asp Glu Ser He Leu Arg Gin Lys Val Glu Ser Ala Leu Asp 

150 155 160 165 

tac aaa aac cag gtg ctg gtg aag atg tac aac cgc aag gee ate gtc 

Tyr Lys Asn Gin Val Leu Val Lys Met Tyr Asn Arg Lys Ala He Val 

170 175 180 



403 



get cac ctg gtt get cca tac cac cag gtg atg gac cgt gtt cag gaa 451 
Ala His Leu Val Ala Pro Tyr His Gin Val Met Asp Arg Val Gin Glu 
105 HO H5 



499 



547 



595 



643 
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gct gag gaa ate gtg cag tac ttc etc tec tac get gat cgt ctg cgc 691 
Ala Glu Glu lie Val Gin Tyr Phe Leu Ser Tyr Ala Asp Arg Leu Arg 
185 190 195 

ccc atg gtc ate gat gec acc ttg gtg etc aac gag gca ctt gat cag 73 9 
Pro Met Val lie Asp Ala Thr Leu Val Leu Asn Glu Ala Leu Asp Gin 
200 205 210 

ggc aag cac gtt ctt atg gaa ggt ggc cag gca acc atg etc gac gtg 787 
Gly Lys His Val Leu Met Glu Gly Gly Gin Ala Thr Met Leu Asp Val 
215 220 225 



gac cac ggc acc tac cca ttc gtc acc tec tec aac cca acc gee ggt 
Asp His Gly Thr Tyr Pro Phe Val Thr Ser Ser Asn Pro Thr Ala Gly 
230 235 240 245 

ggc gca agt gtt ggt tea ggt ate ggc cca acc aag ate acc age tec 
Gly Ala Ser Val Gly Ser Gly He Gly Pro Thr Lys He Thr Ser Ser 
250 255 260 

ttg ggt ate ate aag gee tac acc act cgt gtt ggt gee ggc cca ttc 

Leu Gly He lie Lys Ala Tyr Thr Thr Arg Val Gly Ala Gly Pro Phe 

265 270 275 

cca act gag ctg ttt gat aag tgg ggc gag tac ctg cag acc gtc ggt 
Pro Thr Glu Leu Phe Asp Lys Trp Gly Glu Tyr Leu Gin Thr Val Gly 
280 285 290 



835 



883 



931 



979 



ggc gag gtc ggc gtg aac acc ggc cgt aag cgt cgc tgt ggc tgg tac 1027 
Gly Glu Val Gly Val Asn Thr Gly Arg Lys Arg Arg Cys Gly Trp Tyr 
295 300 305 

gac tec gtg att get cgt tac gca tec cgc gtc aac gga ttc acc gac 107 5 
Asp Ser Val He Ala Arg Tyr Ala Ser Arg Val Asn Gly Phe Thr Asp 
310 315 320 325 

tac ttc ctg acc aag eta gac gtg etc acc ggc ate ggt gaa ate cca 
Tyr Phe Leu Thr Lys Leu Asp Val Leu Thr Gly He Gly Glu He Pro 
330 335 340 



1123 



ate tgc gta get tac gac gtt gat ggt gtt cgc cac gat gaa atg cca 1171 
He Cys Val Ala Tyr Asp Val Asp Gly Val Arg His Asp Glu Met Pro 
345 350 355 

ctg acc cag tea gag ttc cac cac gca acc cca ate ttt gaa acc atg 1219 
Leu Thr Gin Ser Glu Phe His His Ala Thr Pro He Phe Glu Thr Met 
360 365 370 

cct gca tgg gac gaa gac ate acc gac tgc aag acc ttc gag gat ctt 12 67 
Pro Ala Trp Asp Glu Asp He Thr Asp Cys Lys Thr Phe Glu Asp Leu 
375 380 385 

cca caa aag gee cag gac tac gtc cga cgt ctg gaa gaa etc tct ggt 1315 
Pro Gin Lys Ala Gin Asp Tyr Val Arg Arg Leu Glu Glu Leu Ser Gly 
390 395 400 405 

get cgc ttc tec tac ate ggt gtt gga cct ggt cgc gat cag acc ate 1363 
Ala Arg Phe Ser Tyr He Gly Val Gly Pro Gly Arg Asp Gin Thr He 
410 415 420 
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gtc ctg cat gac gta eta get gac aac tagtactgat aaacatcagt 
Val Leu His Asp Val Leu Ala Asp Asn 
425 430 



gag 



<210> 960 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 960 

Met Ala Ala lie Val lie Val Gly Ala Gin Trp Gly Asp Glu Gly Lys 
15 10 15 

Gly Lys Ala Thr Asp He Leu Gly Gly Leu Val Asp Tyr Val Val Lys 
20 25 30 

Pro Asn Gly Gly Asn Asn Ala Gly His Thr Val Val Val Gly Gly Glu 
35 40 45 

Lys Tyr Glu Leu Lys Leu Leu Pro Ala Gly Val Leu Ser Glu Thr Ala 
50 55 60 

Thr Pro He Leu Gly Asn Gly Val Val He Asn Leu Glu Ala Leu Phe 
65 70 75 80 

Glu Glu He Asp Gly Leu Glu Ala Arg Gly Ala Asp Ala Ser Arg Leu 
85 90 95 

Arg He Ser Ala Asn Ala His Leu Val Ala Pro Tyr His Gin Val Met 
100 105 HO 

Asp Arg Val Gin Glu Arg Phe Leu Gly Lys Arg Ala He Gly Thr Thr 
115 120 125 

Gly Arg Gly He Gly Pro Thr Tyr Ala Asp Lys Val Ser Arg Val Gly 
130 135 140 

He Arg Val Gin Asp He Phe Asp Glu Ser He Leu Arg Gin Lys Val 
145 150 155 160 

Glu Ser Ala Leu Asp Tyr Lys Asn Gin Val Leu Val Lys Met Tyr Asn 
165 170 175 

Arg Lys Ala He Val Ala Glu Glu He Val Gin Tyr Phe Leu Ser Tyr 
180 185 190 

Ala Asp Arg Leu Arg Pro Met Val He Asp Ala Thr Leu Val Leu Asn 
195 200 205 

Glu Ala Leu Asp Gin Gly Lys His Val Leu Met Glu Gly Gly Gin Ala 
210 215 220 

Thr Met Leu Asp Val Asp His Gly Thr Tyr Pro Phe Val Thr Ser Ser 
225 230 235 240 

Asn Pro Thr Ala Gly Gly Ala Ser Val Gly Ser Gly He Gly Pro Thr 
245 250 255 



1410 



1413 
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Lys He Thr Ser Ser Leu Gly He He Lys Ala Tyr Thr Thr Arg Val 
260 265 270 

Gly Ala Gly Pro Phe Pro Thr Glu Leu Phe Asp Lys Trp Gly Glu Tyr 
275 280 285 

Leu Gin Thr Val Gly Gly Glu Val Gly Val Asn Thr Gly Arg Lys Arg 
290 295 300 

Arg Cys Gly Trp Tyr Asp Ser Val He Ala Arg Tyr Ala Ser Arg Val 
305 310 315 320 

Asn Gly Phe Thr Asp Tyr Phe Leu Thr Lys Leu Asp Val Leu Thr Gly 
325 330 335 

He Gly Glu He Pro He Cys Val Ala Tyr Asp Val Asp Gly Val Arg 
340 345 350 

His Asp Glu Met Pro Leu Thr Gin Ser Glu Phe His His Ala Thr Pro 
355 360 365 

He Phe Glu Thr Met Pro Ala Trp Asp Glu Asp He Thr Asp Cys Lys 
370 375 380 

Thr Phe Glu Asp Leu Pro Gin Lys Ala Gin Asp Tyr Val Arg Arg Leu 
385 390 395 400 

Glu Glu Leu Ser Gly Ala Arg Phe Ser Tyr He Gly Val Gly Pro Gly 
405 410 415 

Arg Asp Gin Thr He Val Leu His Asp Val Leu Ala Asp Asn 
420 425 430 



<210> 961 
<211> 1551 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXA00619 



<400> 961 

tcaaaggaag acaccattga aggtgtgcgc aaaatcggag aattcatcaa aaaatagcag 6 

cgactaggtt agtttcggtt cgtggggaat aataatttgc gtg get gat aaa aag 1 

Val Ala Asp Lys Lys 
1 5 



aag ate gca aac 
Lys He Ala Asn 



aac ctg tgg agt 
Asn Leu Trp Ser 
25 

ate gec gtg atg 
He Ala Val Met 



gtc ctg teg aac cgt 
Val Leu Ser Asn Arg 
10 

gec gaa gag aag ate 
Ala Glu Glu Lys He 
30 

aaa gec cag aaa gat 
Lys Ala Gin Lys Asp 



tac gec tec gcg 
Tyr Ala Ser Ala 
15 

ate atg gag cgc 
He Met Glu Arg 



ttg gga gtt gag 
Leu Gly Val Glu 



gaa ctt tct 163 
Glu Leu Ser 
20 

cag etc tgg 211 
Gin Leu Trp 
35 

ate cct gee 259 
He Pro Ala 
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40 45 50 

gag gca att gaa tec tat gaa gca gtg ate gac cag gtt gat ttg gca 
Glu Ala lie Glu Ser Tyr Glu Ala Val lie Asp Gin Val Asp Leu Ala 
55 60 65 

age ate gee gat cgt gag cgc gtc ace cgc cac gat gtg aag gee cgc 
Ser lie Ala Asp Arg Glu Arg Val Thr Arg His Asp Val Lys Ala Arg 
70 75 80 85 



etc aac cgc tac cca ctt cgc gga ate aag ggc cca atg gga ace gee 
Leu Asn Arg Tyr Pro Leu Arg Gly lie Lys Gly Pro Met Gly Thr Ala 
185 190 195 

caa gac atg ctt gac etc atg gaa ggc gac gag get cgt etc tec gat 
Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu Ala Arg Leu Ser Asp 
200 205 210 

ctg gaa ace cgc ate gca gca cac etc ggc ttt gat cgc gtc ttc gac 
Leu Glu Thr Arg He Ala Ala His Leu Gly Phe Asp Arg Val Phe Asp 
215 220 225 

tec gtc ggc cag gtc tac cca cgt tec ctt gac ttc gat gca gta tct 
Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp Phe Asp Ala Val Ser 
230 235 240 245 

get ctg gtt cag ctt ggc tec ggc cca tea teg ctg tec cac ace att 
Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser Leu Ser His Thr He 
250 255 260 

cgt etc atg gec ggc ace gaa act gtt ace gaa ggt ttt aag gaa ggc 
Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu Gly Phe Lys Glu Gly 
265 270 275 

cag gtc ggt tec tct gca atg cct cac aag atg aac get cgc tec tgt 
Gin Val Gly Ser Ser Ala Met Pro His Lys Met Asn Ala Arg Ser Cys 
280 285 290 



307 



355 



403 



ate gaa gaa ttc aat gca ctg get ggc cat gag cac ate cac aag ggc 
He Glu Glu Phe Asn Ala Leu Ala Gly His Glu His He His Lys Gly 
90 95 100 

atg ace tec cgc gac etc acc gaa aat gtt gaa cag ctg cag ate cac 451 
Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu Gin Leu Gin He His 
105 HO H5 

cgc tec ctt gag ctg gtc cgc aac aag ggc att gca gtt gtt gca get 499 
Arg Ser Leu Glu Leu Val Arg Asn Lys Gly He Ala Val Val Ala Ala 
120 125 130 

ate gga tec cgc gca gcg cag tac caa age ctg gtc atg get ggc cgt 547 
He Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu Val Met Ala Gly Arg 
135 140 145 

tec cac aac gtg gca gcg cag gca act acc ttg ggc aag cgt ttc gca 595 
Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu Gly Lys Arg Phe Ala 
150 155 160 165 

acc gca get gat gaa atg etc gtg gca ctt gag cgc gtc acc gaa ctg 643 
Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu Arg Val Thr Glu Leu 
170 175 180 



691 



739 



787 



835 



883 



931 



979 
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gag cgc gtg ggc ggc ctg cag gtt att ctt cgc gga tac etc acc atg 
Glu Arg Val Gly Gly Leu Gin Val He Leu Arg Gly Tyr Leu Thr Met 
295 300 305 

gtt get gat ctt tec ggc cag cag tgg aac gaa ggc gat gtc ttc tgc 
Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu Gly Asp Val Phe Cys 
310 315 320 325 



gac cgc cac gec ttc ate ggt gee get gag tec cag gtc tec cgt gtg 
Asp Arg His Ala Phe He Gly Ala Ala Glu Ser Gin Val Ser Arg Val 
440 445 450 



tac cga cca ggt gag att ctt taaaggtttt taacggcgtt cac 
Tyr Arg Pro Gly Glu He Leu 
470 475 



1027 



1075 



1267 



tec gtg ate cgc cgc gtt gca ctg cca gac gca ttc ttc gcg att gac 1123 
Ser Val He Arg Arg Val Ala Leu Pro Asp Ala Phe Phe Ala He Asp 
330 335 340 

gga atg ttt gaa act ttc ctg aca gtc ctg gat gaa ttc ggt gca ttc 1171 
Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp Glu Phe Gly Ala Phe 
345 350 355 

cct gec atg ate gag cgc gaa ctt gag cgt tac ctg cca ttc ctg gca 1219 
Pro Ala Met He Glu Arg Glu Leu Glu Arg Tyr Leu Pro Phe Leu Ala 
360 365 370 

act acc cgt ate etc atg gec get gtc cgc gca ggc gtt ggc cgc gaa 
Thr Thr Arg He Leu Met Ala Ala Val Arg Ala Gly Val Gly Arg Glu 
375 380 385 

acc gca cac gaa gta ate aag gaa aac get gtc gcg gtt gee etc aac 1315 
Thr Ala His Glu Val He Lys Glu Asn Ala Val Ala Val Ala Leu Asn 
390 395 400 405 

atg cgc gaa aat ggc ggt gac cag gac ctt ate cag cgc etc get get 13 63 
Met Arg Glu Asn Gly Gly Asp Gin Asp Leu He Gin Arg Leu Ala Ala 
410 415 420 

gat gag cgc etc cca atg age gaa get gac ctt gag gca gcg ctg get 1411 
Asp Glu Arg Leu Pro Met Ser Glu Ala Asp Leu Glu Ala Ala Leu Ala 
425 430 435 



1459 



etc gac cgc att cag gtg ctt gtc gac gee cac ccc ggc gec gca gac 1507 
Leu Asp Arg He Gin Val Leu Val Asp Ala His Pro Gly Ala Ala Asp 
455 460 465 



1551 



<210> 962 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 962 

Val Ala Asp Lys Lys Lys He Ala Asn Val Leu Ser Asn Arg Tyr Ala 
15 10 15 



Ser Ala Glu Leu Ser Asn Leu Trp Ser Ala Glu Glu Lys He He Met 
20 25 30 
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Glu Arg Gin Leu Trp lie Ala Val Met Lys Ala Gin Lys Asp Leu Gly 
35 40 45 

Val Glu lie Pro Ala Glu Ala lie Glu Ser Tyr Glu Ala Val lie Asp 
50 55 60 

Gin Val Asp Leu Ala Ser He Ala Asp Arg Glu Arg Val Thr Arg His 
65 70 75 80 

Asp Val Lys Ala Arg He Glu Glu Phe Asn Ala Leu Ala Gly His Glu 
85 90 95 

His He His Lys Gly Met Thr Ser Arg Asp Leu Thr Glu Asn Val Glu 
100 105 HO 

Gin Leu Gin lie His Arg Ser Leu Glu Leu Val Arg Asn Lys Gly He 
115 120 125 

Ala Val Val Ala Ala He Gly Ser Arg Ala Ala Gin Tyr Gin Ser Leu 
130 135 140 

Val Met Ala Gly Arg Ser His Asn Val Ala Ala Gin Ala Thr Thr Leu 
145 150 155 160 

Gly Lys Arg Phe Ala Thr Ala Ala Asp Glu Met Leu Val Ala Leu Glu 
165 170 175 

Arg Val Thr Glu Leu Leu Asn Arg Tyr Pro Leu Arg Gly He Lys Gly 
180 185 190 

Pro Met Gly Thr Ala Gin Asp Met Leu Asp Leu Met Glu Gly Asp Glu 
195 200 205 

Ala Arg Leu Ser Asp Leu Glu Thr Arg He Ala Ala His Leu Gly Phe 
210 215 220 

Asp Arg Val Phe Asp Ser Val Gly Gin Val Tyr Pro Arg Ser Leu Asp 
225 230 235 240 

Phe Asp Ala Val Ser Ala Leu Val Gin Leu Gly Ser Gly Pro Ser Ser 
245 250 255 

Leu Ser His Thr He Arg Leu Met Ala Gly Thr Glu Thr Val Thr Glu 
260 265 270 

Gly Phe Lys Glu Gly Gin Val Gly Ser Ser Ala Met Pro His Lys Met 
275 280 285 

Asn Ala Arg Ser Cys Glu Arg Val Gly Gly Leu Gin Val He Leu Arg 
290 295 300 

Gly Tyr Leu Thr Met Val Ala Asp Leu Ser Gly Gin Gin Trp Asn Glu 
305 310 315 320 

Gly Asp Val Phe Cys Ser Val He Arg Arg Val Ala Leu Pro Asp Ala 
325 330 335 

Phe Phe Ala He Asp Gly Met Phe Glu Thr Phe Leu Thr Val Leu Asp 
340 345 350 
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Glu Phe Gly Ala Phe 
355 

Leu Pro Phe Leu Ala 
370 

Gly Val Gly Arg Glu 
385 

Ala Val Ala Leu Asn 
405 

Gin Arg Leu Ala Ala 
420 

Glu Ala Ala Leu Ala 
435 

Gin Val Ser Arg Val 
450 

Pro Gly Ala Ala Asp 
465 



Pro Ala Met lie Glu Arg 
360 

Thr Thr Arg lie Leu Met 
375 

Thr Ala His Glu Val lie 
390 395 

Met Arg Glu Asn Gly Gly 
410 

Asp Glu Arg Leu Pro Met 
425 

Asp Arg His Ala Phe lie 
440 

Leu Asp Arg lie Gin Val 
455 

Tyr Arg Pro Gly Glu lie 
470 475 



Glu Leu Glu Arg Tyr 
365 

Ala Ala Val Arg Ala 
380 

Lys Glu Asn Ala Val 
400 

Asp Gin Asp Leu lie 
415 

Ser Glu Ala Asp Leu 
430 

Gly Ala Ala Glu Ser 
445 

Leu Val Asp Ala His 
460 

Leu 



<210> 963 
<211> 666 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (643) 

<223> RXA00688 

<400> 963 

gcggaaccgc aatcttgatt cttgtatctg ttgcactgac cacagtgaag cagattgaga 60 

gccagctcct gcaaagcaac tacgaaggac ttctaaaata atg cga etc gta etc 115 

Met Arg Leu Val Leu 
1 5 

etc gga cct ccc ggt get ggt aag ggc acc cag get gca att etc tct 163 
Leu Gly Pro Pro Gly Ala Gly Lys Gly Thr Gin Ala Ala lie Leu Ser 
10 15 20 

gag aag ctt ggc att cct cac att tct act ggc gat ctt ttc cgc gec 211 
Glu Lys Leu Gly lie Pro His lie Ser Thr Gly Asp Leu Phe Arg Ala 
25 30 35 

aac att ggc gaa ggt acc cct ctg ggt ate gag gee aag cag tac ate 2 59 
Asn He Gly Glu Gly Thr Pro Leu Gly He Glu Ala Lys Gin Tyr He 
40 45 50 

gac get ggc aag ctg gtt cca acc gac gtg act gca cgt atg gtt get 3 07 

Asp Ala Gly Lys Leu Val Pro Thr Asp Val Thr Ala Arg Met Val Ala 

55 60 65 

tec cgc ctt get gag tec gat get gca gaa ggc ttc ctt ttg gat ggt 355 
Ser Arg Leu Ala Glu Ser Asp Ala Ala Glu Gly Phe Leu Leu Asp Gly 
70 75 80 85 
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ttc cca cgc acc gtt gag cag get gac ate ttg get aac ctg ctt tec 403 
Phe Pro Arg Thr Val Glu Gin Ala Asp lie Leu Ala Asn Leu Leu Ser 
90 95 100 

gaa get ggc cag acc etc gat ggt gtt gtt aac tac cag gtt tct gaa 451 
Glu Ala Gly Gin Thr Leu Asp Gly Val Val Asn Tyr Gin Val Ser Glu 
105 110 115 

gac gtc gtc gtg gag cgc atg ctg tec cgt ggt cgc get gat gac aac 499 
Asp Val Val Val Glu Arg Met Leu Ser Arg Gly Arg Ala Asp Asp Asn 
120 125 130 

gaa gag acc ate cgc acc cgt etc ggt gtc tac cgc gac gag act get 547 
Glu Glu Thr lie Arg Thr Arg Leu Gly Val Tyr Arg Asp Glu Thr Ala 
135 140 145 

cct ctg ate gat cac tac ggt gac aag ate ate aac att gag get gaa 595 
Pro Leu lie Asp His Tyr Gly Asp Lys lie lie Asn lie Glu Ala Glu 
150 155 160 165 

ggc gaa gtc gaa gag ate aac get cgt acc etc aag gca ctg ggc aaa 643 
Gly Glu Val Glu Glu lie Asn Ala Arg Thr Leu Lys Ala Leu Gly Lys 
170 175 180 

taagatttct tctctagtgc tgc 666 



<210> 964 
<211> 181 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 964 

Met Arg Leu Val Leu Leu Gly Pro Pro Gly Ala Gly Lys Gly Thr Gin 
15 10 15 

Ala Ala lie Leu Ser Glu Lys Leu Gly lie Pro His lie Ser Thr Gly 
20 25 30 

Asp Leu Phe Arg Ala Asn lie Gly Glu Gly Thr Pro Leu Gly lie Glu 
35 40 45 

Ala Lys Gin Tyr lie Asp Ala Gly Lys Leu Val Pro Thr Asp Val Thr 
50 55 60 

Ala Arg Met Val Ala Ser Arg Leu Ala Glu Ser Asp Ala Ala Glu Gly 
65 70 75 80 

Phe Leu Leu Asp Gly Phe Pro Arg Thr Val Glu Gin Ala Asp lie Leu 
85 90 95 

Ala Asn Leu Leu Ser Glu Ala Gly Gin Thr Leu Asp Gly Val Val Asn 
100 105 110 

Tyr Gin Val Ser Glu Asp Val Val Val Glu Arg Met Leu Ser Arg Gly 
115 120 125 

Arg Ala Asp Asp Asn Glu Glu Thr lie Arg Thr Arg Leu Gly Val Tyr 
130 135 140 
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Arg Asp Glu Thr Ala Pro Leu lie Asp His Tyr Gly Asp Lys lie lie 
145 150 155 160 

Asn He Glu Ala Glu Gly Glu Val Glu Glu He Asn Ala Arg Thr Leu 
165 170 175 

Lys Ala Leu Gly Lys 
180 



<210> 965 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA00266 

<400> 965 

agtaggggat cgtccagcga agcggtcgca gaggctgtga ggaagctcta agtcgactta 60 

agtgcgcgaa gcagaccacc attaggtaga atcacccaac atg act gaa cgt act 115 

Met Thr Glu Arg Thr 
1 5 



etc ate ctt ate aag cca gac ggt gtt acc aac gga cac gtc ggc gaa 
Leu He Leu He Lys Pro Asp Gly Val Thr Asn Gly His Val Gly Glu 
10 15 20 



163 



ate ate gca cgt att gag cgc aag ggc ctg aag etc get get ctg gat 211 
He He Ala Arg He Glu Arg Lys Gly Leu Lys Leu Ala Ala Leu Asp 
25 30 35 



ctg cgt gtt gca gac cgc gag acc get gaa aag cac tac gaa gag cac 
Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys His Tyr Glu Glu His 
40 45 50 

get gac aag cca ttc ttc ggt gag etc gtt gaa ttc ate acc tct gca 
Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu Phe He Thr Ser Ala 
55 60 65 

cct ctg ate gca ggc ate gtc gaa ggc gag cgt gca ate gat gca tgg 
Pro Leu He Ala Gly He Val Glu Gly Glu Arg Ala He Asp Ala Trp 
70 75 80 85 

cgt cag ctt get ggt ggc acc gac cca gtt get aag gca acc cca ggc 
Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala Lys Ala Thr Pro Gly 
90 95 100 

acc ate cgc ggc gat ttc gca ctg act gtt gga gag aac gtt gtt cac 
Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly Glu Asn Val Val His 
105 HO H5 

ggt tct gat tec cca gag tec get gag cgc gag ate tec ate tgg ttc 
Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu He Ser He Trp Phe 
120 125 130 

cct aac ctg taatttttac ggttagaaaa aaa 
Pro Asn Leu 



259 



307 



355 



403 



451 



499 



531 
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135 



<210> 966 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 966 

Met Thr Glu Arg Thr Leu lie Leu He Lys Pro Asp Gly Val Thr Asn 
15 10 15 

Gly His Val Gly Glu He He Ala Arg He Glu Arg Lys Gly Leu Lys 
20 25 30 

Leu Ala Ala Leu Asp Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys 
35 40 45 

His Tyr Glu Glu His Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu 
50 55 60 

Phe He Thr Ser Ala Pro Leu He Ala Gly He Val Glu Gly Glu Arg 
65 70 75 80 

Ala He Asp Ala Trp Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala 
85 90 95 

Lys Ala Thr Pro Gly Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly 
100 105 HO 

Glu Asn Val Val His Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu 
115 120 125 

He Ser He Trp Phe Pro Asn Leu 
130 135 



<210> 967 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXA00489 

<400> 967 

cagcccgatt tcttcattga aatcgggctg tttctggttg tgtcgcgtat ctcgggtaaa 60 

gtcttcgtcg tatacgacca tttaagggag gcccgtcaca atg cgt gac cac gtt 115 

Met Arg Asp His Val 
1 5 

gaa ate ggt ate ggc cgt gag gca cga cgc acc tac age ttg gac gat 163 
Glu He Gly He Gly Arg Glu Ala Arg Arg Thr Tyr Ser Leu Asp Asp 
10 15 20 

att tct gtc gtt tct age cgc cgc acc cgt tea tec aaa gat gtc gac 211 
He Ser Val Val Ser Ser Arg Arg Thr Arg Ser Ser Lys Asp Val Asp 
25 30 35 
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acc act tgg cat att gac gcc tac aag ttt gat ctg ccg ttc atg aat 259 
Thr Thr Trp His lie Asp Ala Tyr Lys Phe Asp Leu Pro Phe Met Asn 
40 45 50 

cac cca agt gat gca ttg gca age cct gag ttt gtc att gaa atg ggc 3 07 
His Pro Ser Asp Ala Leu Ala Ser Pro Glu Phe Val lie Glu Met Gly 
55 60 65 

aag cag ggt ggc ctt ggc gtg ate aac get gag ggt ctg tgg ggt cgc 3 55 
Lys Gin Gly Gly Leu Gly Val He Asn Ala Glu Gly Leu Trp Gly Arg 
70 75 80 85 

cat get gat etc gat gag gcg ate gca aag gtg att get gcg tat gag 403 
His Ala Asp Leu Asp Glu Ala He Ala Lys Val He Ala Ala Tyr Glu 
90 95 100 

gaa ggc gac cag get gca gcc act cgc act ctt cag gag ctg cac gca 451 
Glu Gly Asp Gin Ala Ala Ala Thr Arg Thr Leu Gin Glu Leu His Ala 
105 110 115 

gcg cca ctg gat act gag ctg ctg agt gag cgc att gcg cag gtt cgt 499 
Ala Pro Leu Asp Thr Glu Leu Leu Ser Glu Arg He Ala Gin Val Arg 
120 125 130 

gat tec ggt gag ate gtt get gtg cgc gtg tct cca caa aat gtt cgt 547 
Asp Ser Gly Glu He Val Ala Val Arg Val Ser Pro Gin Asn Val Arg 
135 140 145 

gag ate gca cca ate gtc ate aag gca ggt get gat ctg ctg gtt ate 595 
Glu He Ala Pro lie Val lie Lys Ala Gly Ala Asp Leu Leu Val He 
150 155 160 165 

cag ggc acc ctg ate tct gca gag cac gtc aac ace ggt gga gag gcc 643 
Gin Gly Thr Leu He Ser Ala Glu His Val Asn Thr Gly Gly Glu Ala 
170 175 180 

ctg aac eta aag gaa ttc ate ggt tct ttg gat gtt cct gtc ate get 691 
Leu Asn Leu Lys Glu Phe He Gly Ser Leu Asp Val Pro Val He Ala 
185 190 195 

ggt ggc gtg aac gat tac acc acc gcg ttg cac atg atg cgt acc ggt 739 
Gly Gly Val Asn Asp Tyr Thr Thr Ala Leu His Met Met Arg Thr Gly 
200 205 210 

get gtg ggc ate ate gtc ggt ggc ggc gag aac acc aac age eta gca 787 
Ala Val Gly He He Val Gly Gly Gly Glu Asn Thr Asn Ser Leu Ala 
215 220 225 

ttg ggc atg gag gta tec atg gcc act gcg att get gat gtc get gcg 835 
Leu Gly Met Glu Val Ser Met Ala Thr Ala He Ala Asp Val Ala Ala 
230 235 240 245 

gca cgt cgt gat tac ctg gat gag acc ggt gga cgt tac gtg cac ate 883 
Ala Arg Arg Asp Tyr Leu Asp Glu Thr Gly Gly Arg Tyr Val His He 
250 255 260 

att gca gat gga age att gaa aac tec ggt gat gta gtc aag get att 931 
He Ala Asp Gly Ser He Glu Asn Ser Gly Asp Val Val Lys Ala He 
265 270 275 
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1075 



gcc tgt ggc gca gat get gtg gtg ctg ggt tea ccg ttg get cgc get 979 
Ala Cys Gly Ala Asp Ala Val Val Leu Gly Ser Pro Leu Ala Arg Ala 
280 285 290 

gaa gaa get get gga aag ggc tac ttc tgg cca gca gtg gca gcg cac 1027 
Glu Glu Ala Ala Gly Lys Gly Tyr Phe Trp Pro Ala Val Ala Ala His 
295 300 305 

cct cgt ttc cca cgc ggt gtg gtt act gag tec gtg gac ttg gat gag 
Pro Arg Phe Pro Arg Gly Val Val Thr Glu Ser Val Asp Leu Asp Glu 
310 315 320 325 

gca gca cca age ttg gag cag att ctg cat ggt ccg tct acg atg ccg 1123 
Ala Ala Pro Ser Leu Glu Gin He Leu His Gly Pro Ser Thr Met Pro 
330 335 340 

tgg ggt gtg gaa aac ttc gaa ggt gga tta aag cgt gcg ctg get aag 1171 
Trp Gly Val Glu Asn Phe Glu Gly Gly Leu Lys Arg Ala Leu Ala Lys 
345 350 355 

tgt ggc tac acc gat ttg aag age ttc caa aag gta age ctg cac gtt 1219 
Cys Gly Tyr Thr Asp Leu Lys Ser Phe Gin Lys Val Ser Leu His Val 
360 365 370 

aac taggtgtgtg tactcgcctc ttc 1245 
Asn 



<210> 968 
<211> 374 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 968 
Met Arg Asp His 
1 

Tyr Ser Leu Asp 
20 

Ser Lys Asp Val 
35 

Leu Pro Phe Met 
50 

Val He Glu Met 
65 

Gly Leu Trp Gly 



He Ala Ala Tyr 
100 

Gin Glu Leu His 
115 

He Ala Gin Val 
130 



Val Glu He Gly 
5 

Asp He Ser Val 



Asp Thr Thr Trp 
40 

Asn His Pro Ser 
55 

Gly Lys Gin Gly 
70 

Arg His Ala Asp 
85 

Glu Glu Gly Asp 



Ala Ala Pro Leu 
120 

Arg Asp Ser Gly 
135 



He Gly Arg Glu 
10 

Val Ser Ser Arg 
25 

His He Asp Ala 



Asp Ala Leu Ala 
60 

Gly Leu Gly Val 
75 

Leu Asp Glu Ala 
90 

Gin Ala Ala Ala 
105 

Asp Thr Glu Leu 



Glu He Val Ala 
140 



Ala Arg Arg Thr 
15 

Arg Thr Arg Ser 
30 

Tyr Lys Phe Asp 
45 

Ser Pro Glu Phe 



He Asn Ala Glu 
80 

He Ala Lys Val 
95 

Thr Arg Thr Leu 
110 

Leu Ser Glu Arg 
125 

Val Arg Val Ser 
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Pro Gin Asn Val Arg Glu He Ala Pro He Val He Lys Ala Gly Ala 
145 150 155 160 

Asp Leu Leu Val He Gin Gly Thr Leu He Ser Ala Glu His Val Asn 
165 170 175 

Thr Gly Gly Glu Ala Leu Asn Leu Lys Glu Phe He Gly Ser Leu Asp 
180 185 190 

Val Pro Val He Ala Gly Gly Val Asn Asp Tyr Thr Thr Ala Leu His 
195 200 205 

Met Met Arg Thr Gly Ala Val Gly He He Val Gly Gly Gly Glu Asn 
210 215 220 

Thr Asn Ser Leu Ala Leu Gly Met Glu Val Ser Met Ala Thr Ala He 
225 230 235 240 

Ala Asp Val Ala Ala Ala Arg Arg Asp Tyr Leu Asp Glu Thr Gly Gly 
245 250 255 

Arg Tyr Val His He He Ala Asp Gly Ser He Glu Asn Ser Gly Asp 
260 265 270 

Val Val Lys Ala He Ala Cys Gly Ala Asp Ala Val Val Leu Gly Ser 
275 280 285 

Pro Leu Ala Arg Ala Glu Glu Ala Ala Gly Lys Gly Tyr Phe Trp Pro 
290 295 300 

Ala Val Ala Ala His Pro Arg Phe Pro Arg Gly Val Val Thr Glu Ser 
305 310 315 320 

Val Asp Leu Asp Glu Ala Ala Pro Ser Leu Glu Gin He Leu His Gly 
325 330 335 

Pro Ser Thr Met Pro Trp Gly Val Glu Asn Phe Glu Gly Gly Leu Lys 
340 345 350 

Arg Ala Leu Ala Lys Cys Gly Tyr Thr Asp Leu Lys Ser Phe Gin Lys 
355 360 365 

Val Ser Leu His Val Asn 
370 



<210> 969 
<211> 1545 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1531) 

<223> RXN02281 

<400> 969 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 
cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 11 
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Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr lie Asp Asp Ala lie Ala Lys Leu 
10 15 20 

att gac ate tac gac ace teg ace aaa ctg gee aaa gaa ace etc aac 211 
He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 

aat gag gac tac gee gca tac gec gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 307 
Val Asp Val Leu Glu Trp Lys Pro He Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gee ggg cga tac tec gee acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 • 80 85 



gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 
Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 
Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp He Arg He Pro Pro 
105 - HO H5 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 
Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 
Asp Val Ala Asp He He Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 
Ala He He Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg He 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr He Leu 
185 190 195 

ttc acc aac tac gee atg cac acc acc gag ttc gtg cat ttt gee atg 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 



403 



451 



499 



547 



595 



643 



691 



739 



787 



aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 835 
Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
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230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu lie 
250 255 260 

acc gaa gec ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn He Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gec tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg cgc 1027 
Ala Trp Val Met He Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gec tac cag cgc gaa gac cac att 1075 
He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin Arg Glu Asp His He 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg He Pro Leu Gly Asn Pro He Pro Ala He Pro Glu 
330 335 340 

ate caa aaa get eta gaa gec age gtc gac gaa ate tac gga tec gac 1171 
He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu He Tyr Gly Ser Asp 
345 350 355 

aac age etc atg cgc acc ggt acg gtc tta tec acc gac gac cga aac 1219 
Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser Thr Asp Asp Arg Asn 
360 365 370 

tgg gaa tgg cac acc cca gaa aac etc tgg aac tgg etc aaa gga tec 1267 
Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn Trp Leu Lys Gly Ser 
375 380 385 

acc gee gca get gtt gac atg gaa tct tec acc ttg gec acc aac gga 1315 
Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr Leu Ala Thr Asn Gly 
390 395 400 405 

tat cga ttc cgc att cca tac ggc acc ctg ctg age gtc tct gac ctg 1363 
Tyr Arg Phe Arg He Pro Tyr Gly 'Thr Leu Leu Ser Val Ser Asp Leu 
410 415 420 

CCa Cta cac gca gtg ccg aaa ctt tec gcg caa gcg cag gcg ttt tac 1411 
Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin Ala Gin Ala Phe Tyr 
425 430 435 

ttc aac tec aag gaa gee cac gtc atg tgt get gtt cgt gca atg gaa 1459 
Phe Asn Ser Lys Glu Ala His Val Met Cys Ala Val Arg Ala Met Glu 
440 445 450 

tac ctg gca gta gat cct gaa egg ttg cgt acc cgt aaa ctg cgc agg 1507 
Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr Arg Lys Leu Arg Arg 
455 460 465 

acc ttg ggt gag gtg ccg ttt cgc taaagtctcg gaga 1545 
Thr Leu Gly Glu Val Pro Phe Arg 
470 475 
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<210> 970 
<211> 477 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 970 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr He Asp Asp 
15 10 15 

Ala He Ala Lys Leu He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro He Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp 
100 105 HO 

He Arg He Pro Pro Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp He He Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala He He Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp He 
165 170 175 

Ala Cys Ala Arg He Glu His Tyr Thr Gly He Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr He Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu He Thr Glu Ala Gly Asp Gly He Thr He He Asn 
260 265 270 

He Gly Val Gly Pro Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala 
275 280 285 
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Val Leu Arg Pro Glu Ala Trp Val Met lie Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His lie Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie 
325 330 335 

Pro Ala lie Pro Glu He Gin Lys Ala Leu Glu Ala Ser val Asp Glu 
340 345 350 

He Tyr Gly Ser Asp Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser 
355 360 365 

Thr Asp Asp Arg Asn Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn 
370 375 380 

Trp Leu Lys Gly Ser Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr 
385 390 395 400 

Leu Ala Thr Asn Gly Tyr Arg Phe Arg He Pro Tyr Gly Thr Leu Leu 
405 410 415 

Ser Val Ser Asp Leu Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin 
420 425 430 

Ala Gin Ala Phe Tyr Phe Asn Ser Lys Glu Ala His Val Met Cys Ala 
435 440 445 

Val Arg Ala Met Glu Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr 
450 455 460 

Arg Lys Leu Arg Arg Thr Leu Gly Glu Val Pro Phe Arg 
465 470 475 



<210> 971 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> FRXA02281 

<400> 971 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 

1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Vdl Arg Met Glu Ma Thr Thr He Asp Asp Ala He Ala Lys Leu 

10 15 20 

att gac ate tac gac ace teg ace aaa ctg gee aaa gaa acc etc aac 211 
He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
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25 30 35 

aat gag gac tac gcc gca tac gcc gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 3 07 
Val Asp Val Leu Glu Trp Lys Pro lie Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gcc ggg cga tac tec gcc acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 

gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 403 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 110 115 

gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 499 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 547 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gcc ttc aac ggc ccc gaa etc ccg 595 
Ala lie He Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gcc tgc gcc cgc ate 643 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg He 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 691 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr He Leu 
185 190 195 

ttc acc aac tac gcc atg cac acc acc gag ttc gtg cat ttt gcc atg 739 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 787 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gcc acc age etc ggt acg gaa 835 
Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 883 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu He 
250 255 260 

acc gaa gcc ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 931 
Thr Glu Ala Gly Asp Gly He Thr He He Asn He Gly Val Gly Pro 
265 270 275 
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tcc aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 979 
Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gec tgg gtg atg ate ggc cac tgt get ggc atg gac gec cgc atg cgc 1027 
Ala Trp Val Met He Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gec tac cag cgc gaa gac cac att 1075 
He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin Arg Glu Asp His He 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg He Pro Leu Gly Asn Pro He Pro Ala He Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec 1168 
He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu He Tyr Gly Ser 
345 350 355 

tagtattcta tagtgtcacc taa 1191 



<210> 972 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 972 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr He Asp Asp 
15 10 15 

Ala He Ala Lys Leu lie Asp He Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro He Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 

Leu Ser Lys Pro Arg Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp 
100 105 110 

He Arg He Pro Pro Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp He He Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala He He Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp He 
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165 170 175 

Ala Cys Ala Arg lie Glu His Tyr Thr Gly lie Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr lie Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val lie Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu lie Thr Glu Ala Gly Asp Gly lie Thr lie lie Asn 
260 265 270 

lie Gly Val Gly Pro Ser Asn Ala Lys Thr lie Thr Asp Cys Leu Ala 
275 280 285 

Val Leu Arg Pro Glu Ala Trp Val Met lie Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg lie Gly Asp Leu lie Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His lie Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie 
325 330 335 

Pro Ala lie Pro Glu He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu 
340 345 350 

He Tyr Gly Ser 
355 



<210> 973 
<211> 1302 
<212> DNA 

<213> Corynebacteriuin glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1279) 
<223> RXA00147 

<400> 973 

attgcatata atgcaatgaa ttgaataaac tacattcagg gttatcaacc agccaatttc 60 

ttttaaaaag gcagacacac gaaaggcgac aacagtcacc gtg agt aaa gac acc 115 

Val Ser Lys Asp Thr 
1 5 

acc acc tac cag gga gtc acc gag ate gga tec gtt ccg gca tac ctg 163 
Thr Thr Tyr Gin Gly Val Thr Glu He Gly Ser Val Pro Ala Tyr Leu 
10 15 20 



gtt ctt gca gac gga cgt acc ttc acc gga ttt ggc ttt gga get ate 



211 
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Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe Gly Phe Gly Ala lie 

25 30 35 

ggc acc acc ctt ggt gag gca gtg tfcc act aCC CJCC atg aCC QQt t&C 259 

Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr Ala Met Thr Gly Tyr 

40 45 50 

caa gaa acc atg acc gat cct tec tat cac cgc cag att gtt gtg get 307 

Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg Gin lie Val Val Ala 

55 60 65 

acc gca cca cag ate ggc aac acc ggc tgg aac gat gag gac aac gag 355 

Thr Ala Pro Gin lie Gly Asn Thr Gly Trp Asn Asp Glu Asp Asn Glu 

70 75 80 85 

tec cgc gac ggc aag att tgg gtt gca ggc ctt gtt ate cgc gac etc 403 

Ser Arg Asp Gly Lys lie Trp Val Ala Gly Leu Val lie Arg Asp Leu 

90 95 100 

gca gca cgt gtg tec aac tgg cgc gec acc acc tec ttg cag cag gaa 451 

Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr Ser Leu Gin Gin Glu 

105 110 115 

atg gca ggc cag ggc ate gtc ggc ate ggc gga ate gac acc cgc gca 499 
Met Ala Gly Gin Gly He Val Gly He Gly Gly He Asp Thr Arg Ala 

120 125 130 

ctg gtt cgc cac ctg cgc aat gaa ggt tec att gca gcg ggc ate ttc 547 

Leu Val Arg His Leu Arg Asn Glu Gly Ser He Ala Ala Gly He Phe 

135 140 145 

tec ggc get gac gca cag cgc cca gtt gaa gaa etc gta gag ate gtc 595 

Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu Leu Val Glu He Val 

150 155 160 165 

aag aat cag cca gca atg acc ggc gca aac etc tec gtt gag gtc tct 643 

Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu Ser Val Glu Val Ser 

170 175 180 

get gat gaa acc tac gtc ate gaa get gaa ggc gaa gag cgc cac acc 691 

Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly Glu Glu Arg His Thr 

185 190 195 

gtc gtg gee tac gac ctg ggc att aag caa aac acc cca cgt cgt ttc 739 

Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn Thr Pro Arg Arg Phe 

200 205 210 

tct gca cgc ggt gtt cgc acc gtc ate gtg cct get gaa acc cca ttc 787 

Ser Ala Arg Gly Val Arg Thr Val He Val Pro Ala Glu Thr Pro Phe 

215 220 225 

gag gat ate aag cag tac aac cca tea ggc gtg ttc ate tec aac ggc 835 

Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val Phe He Ser Asn Gly 

230 235 240 245 

cct ggc gat cct gca gca gca gac gtc atg gtt gat ate gtc cgc gaa 883 

Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val Asp He Val Arg Glu 

250 255 260 

gtt ctt gaa gee gac att cca ttc ttt ggc ate tgc ttc ggc aac cag 931 

Val Leu Glu Ala Asp He Pro Phe Phe Gly He Cys Phe Gly Asn Gin 
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265 270 275 

att ctt ggc cgc gca ttc ggc atg gag acc tac aag ctg aag ttc ggc 979 
He Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr Lys Leu Lys Phe Gly 
280 285 290 

cac cgc ggc ate aac gtt cca gtg aag aac cac ate acc ggc aag ate 1027 
His Arg Gly He Asn Val Pro Val Lys Asn His He Thr Gly Lys lie 
295 300 305 

gac ate acc gec cag aac cac ggc ttc gca etc aag ggt gaa gca ggc 1075 
Asp He Thr Ala Gin Asn His Gly Phe Ala Leu Lys Gly Glu Ala Gly 
310 315 320 325 

cag gaa ttc gag acc gat ttc ggc act gca att gtc acc cac acc tgc 1123 
Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He Val Thr His Thr Cys 

330 335 340 

etc aac gac ggc gtc gtt gaa ggt att gcg ctg aag tec gga cgc gca 1171 
Leu Asn Asp Gly Val Val Glu Gly He Ala Leu Lys Ser Gly Arg Ala 
345 350 355 

tac tec gtt cag tac cac cca gag gec get gee ggc cca aat gat gca 1219 
Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala Gly Pro Asn Asp Ala 
360 365 370 

age ccc ctg ttt gac cag ttt gtt gag ctg atg gat gca gac get cag 12 67 
Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met Asp Ala Asp Ala Gin 
375 380 385 

aag aaa ggc gca taaataacat gecaaagegt tea 13 02 

Lys Lys Gly Ala 

390 



<210> 974 
<211> 393 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 974 

Val Ser Lys Asp Thr Thr Thr Tyr Gin Gly Val Thr Glu He Gly Ser 
15 10 15 

Val Pro Ala Tyr Leu Val Leu Ala Asp Gly Arg Thr Phe Thr Gly Phe 
20 25 30 

Gly Phe Gly Ala He Gly Thr Thr Leu Gly Glu Ala Val Phe Thr Thr 
35 40 45 

Ala Met Thr Gly Tyr Gin Glu Thr Met Thr Asp Pro Ser Tyr His Arg 
50 55 60 

Gin He Val Val Ala Thr Ala Pro Gin He Gly Asn Thr Gly Trp Asn 
65 70 75 80 

Asp Glu Asp Asn Glu Ser Arg Asp Gly Lys He Trp Val Ala Gly Leu 
85 90 95 



Val He Arg Asp Leu Ala Ala Arg Val Ser Asn Trp Arg Ala Thr Thr 
100 105 110 
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Ser Leu Gin Gin Glu Met Ala Gly Gin Gly He Val Gly He Gly Gly 
115 120 125 

He Asp Thr Arg Ala Leu Val Arg His Leu Arg Asn Glu Gly Ser He 
130 135 140 

Ala Ala Gly He Phe Ser Gly Ala Asp Ala Gin Arg Pro Val Glu Glu 
145 150 155 160 

Leu Val Glu He Val Lys Asn Gin Pro Ala Met Thr Gly Ala Asn Leu 
165 170 175 

Ser Val Glu Val Ser Ala Asp Glu Thr Tyr Val He Glu Ala Glu Gly 
180 185 190 

Glu Glu Arg His Thr Val Val Ala Tyr Asp Leu Gly He Lys Gin Asn 
195 200 205 

Thr Pro Arg Arg Phe Ser Ala Arg Gly Val Arg Thr Val He Val Pro 
210 215 220 

Ala Glu Thr Pro Phe Glu Asp He Lys Gin Tyr Asn Pro Ser Gly Val 
225 230 235 240 

Phe He Ser Asn Gly Pro Gly Asp Pro Ala Ala Ala Asp Val Met Val 
245 250 255 

Asp He Val Arg Glu Val Leu Glu Ala Asp He Pro Phe Phe Gly He 
260 265 270 

Cys Phe Gly Asn Gin He Leu Gly Arg Ala Phe Gly Met Glu Thr Tyr 
275 280 285 

Lys Leu Lys Phe Gly His Arg Gly He Asn Val Pro Val Lys Asn His 
290 295 300 

He Thr Gly Lys He Asp He Thr Ala Gin Asn His Gly Phe Ala Leu 
305 310 315 320 

Lys Gly Glu Ala Gly Gin Glu Phe Glu Thr Asp Phe Gly Thr Ala He 
325 330 335 

Val Thr His Thr Cys Leu Asn Asp Gly Val Val Glu Gly He Ala Leu 
340 345 350 

Lys Ser Gly Arg Ala Tyr Ser Val Gin Tyr His Pro Glu Ala Ala Ala 
355 360 365 

Gly Pro Asn Asp Ala Ser Pro Leu Phe Asp Gin Phe Val Glu Leu Met 
370 375 380 

Asp Ala Asp Ala Gin Lys Lys Gly Ala 
385 390 



<210> 975 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicurn 



BGI-121CP 
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<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA00145 

<400> 975 

ccccaccgca cgcgcggaag acgtttccgt catgcttaca gaaatcgacg gccgcga.tgc 60 

agtcacgctc acccgagaag actctgaagg ggattcctag atg aag cac etc eta 115 

Met Lys His Leu Leu 
1 5 



tCC att age gat ctt tec aaa gat gag att gtt gga ttg ctg gat gaa 163 
Ser lie Ser Asp Leu Ser Lys Asp Glu lie Val Gly Leu Leu Asp Glu 
10 15 20 

gcg gat cgc ttt aag gag gtg etc gaa gga cgt gaa gta aag aag ctg 211 
Ala Asp Arg Phe Lys Glu Val Leu Glu Gly Arg Glu Val Lys Lys Leu 
25 30 35 

ccc acg ctg cgt ggt cgc ace att ttt ace ttg ttc tat gag aac tec 259 
Pro Thr Leu Arg Gly Arg Thr lie Phe Thr Leu Phe Tyr Glu Asn Ser 
40 45 50 

acg cgc ace cgt teg tec ttt gaa acc gca gga aag tgg atg age gee 3 07 
Thr Arg Thr Arg Ser Ser Phe Glu Thr Ala Gly Lys Trp Met Ser Ala 
55 60 65 

gat gtg att aac att teg gee tea tea tec age gtg aag aag ggc gag 355 
Asp Val He Asn He Ser Ala Ser Ser Ser Ser Val LyS LyS Gly Gill 
70 75 80 85 

teg ctg aaa gat acc ggc ttg act ttg teg gca ate ggc gcg gat gcg 403 
Ser Leu Lys Asp Thr Gly Leu Thr Leu Ser Ala He Gly Ala Asp Ala 
90 95 100 

ate ate atg cgc cac cca gee tea ggc gee gcg cag cag ctt gcg cag 451 
He He Met Arg His Pro Ala Ser Gly Ala Ala Gin Gin Leu Ala Gin 
105 110 115 

ttc gtc gca cca ggt ggc aac ggc ccc age gtg ate aac gcg ggt gac 499 
Phe Val Ala Pro Gly Gly Asn Gly Pro Ser Val He Asn Ala Gly Asp 
120 125 130 

ggt teg cac cag cac ccc acc cag gcg ctt etc gac get tta acc ate 547 
Gly Ser His Gin His Pro Thr Gin Ala Leu Leu Asp Ala Leu Thr He 
135 140 145 

egg cag cgc acc ggc cgc att gag gga etc aaa gtt gtc ate gtg ggc 595 
Arg Gin Arg Thr Gly Arg He Glu Gly Leu Lys Val Val He Val Gly 
150 155 160 165 

gac tgt ttg cac tec egg gtg gtg cgc tec aat gtg gat ctg ctg tec 643 
Asp Cys Leu His Ser Arg Val Val Arg Ser Asn Val Asp Leu Leu Ser 
170 175 180 

act ttg ggc gca gag gta gtg ctg gtt get cct ccg aca ctg ctt cct 691 
Thr Leu Gly Ala Glu Val Val Leu Val Ala Pro Pro Thr Leu Leu Pro 
185 190 195 



att ggt gtg gag aac tgg cca gtc cga ttc tec tac gac atg gac gca 



739 
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Ile Gly Val Glu Asn Trp Pro Val Arg Phe Ser Tyr Asp Met Asp Ala 
200 205 210 

gaa att gcc gac gcc gac gta gtg atg atg ctg cgc gtt cag caa gaa 787 
Glu lie Ala Asp Ala Asp Val Val Met Met Leu Arg Val Gin Gin Glu 
215 220 225 

cgc atg cag ggt ggt ttc ttc ccc tea cac cgt gag tac gca acg ctg 835 
Arg Met Gin Gly Gly Phe Phe Pro Ser His Arg Glu Tyr Ala Thr Leu 
230 235 240 245 

tac ggc atg tec aaa gag cgc gaa get cgc etc aag gac tec gcc ate 883 
Tyr Gly Met Ser Lys Glu Arg Glu Ala Arg Leu Lys Asp Ser Ala lie 
250 255 260 

ate atg cac ccc ggc ccc atg ctt cgt ggc atg gaa att aac ttc cag 931 
lie Met His Pro Gly Pro Met Leu Arg Gly Met Glu lie Asn Phe Gin 
265 270 275 

gtg gca gac gca cca cgc acc gcg gta ctg cag cag gta age aac ggt 97 9 
Val Ala Asp Ala Pro Arg Thr Ala Val Leu Gin Gin Val Ser Asn Gly 
280 285 290 

gtg cac atg cgc atg gcc att ttg ttc gcc ctg gtc gca ggc tct gac 1027 
Val His Met Arg Met Ala lie Leu Phe Ala Leu Val Ala Gly Ser Asp 
295 300 305 

gcg act ate taatcgegae catctgatcg cga 1059 

Ala Thr lie 

310 



<210> 976 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 976 

Met Lys His Leu Leu Ser lie Ser Asp Leu Ser Lys Asp Glu lie Val 
15 10 15 

Gly Leu Leu Asp Glu Ala Asp Arg Phe Lys Glu Val Leu Glu Gly Arg 
20 25 30 

Glu Val Lys Lys Leu Pro Thr Leu Arg Gly Arg Thr lie Phe Thr Leu 
35 40 45 

Phe Tyr Glu Asn Ser Thr Arg Thr Arg Ser Ser Phe Glu Thr Ala Gly 
50 55 60 

Lys Trp Met Ser Ala Asp Val lie Asn lie Ser Ala Ser Ser Ser Ser 
65 70 75 80 

Val Lys Lys Gly Glu Ser Leu Lys Asp Thr Gly Leu Thr Leu Ser Ala 
85 90 95 

lie Gly Ala Asp Ala He He Met Arg His Pro Ala Ser Gly Ala Ala 
100 105 110 



Gin Gin Leu Ala Gin Phe Val Ala Pro Gly Gly Asn Gly Pro Ser Val 
115 120 125 
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Ile Asn Ala Gly Asp Gly 
130 

Asp Ala Leu Thr lie Arg 
145 150 

Val Val lie Val Gly Asp 
165 

Val Asp Leu Leu Ser Thr 
180 

Pro Thr Leu Leu Pro lie 
195 

Tyr Asp Met Asp Ala Glu 
210 

Arg Val Gin Gin Glu Arg 
225 230 

Glu Tyr Ala Thr Leu Tyr 

245 

Lys Asp Ser Ala lie lie 
260 

Glu lie Asn Phe Gin Val 
275 

Gin Val Ser Asn Gly Val 
290 

Val Ala Gly Ser Asp Ala 
305 310 



Ser His Gin His Pro 
135 

Gin Arg Thr Gly Arg 
155 

Cys Leu His Ser Arg 
170 

Leu Gly Ala Glu Val 
185 

Gly Val Glu Asn Trp 
200 

lie Ala Asp Ala Asp 
215 

Met Gin Gly Gly Phe 
235 

Gly Met Ser Lys Glu 

250 

Met His Pro Gly Pro 
265 

Ala Asp Ala Pro Arg 
280 

His Met Arg Met Ala 
295 

Thr lie 



Thr Gin Ala Leu Leu 
140 

lie Glu Gly Leu Lys 
160 

Val Val Arg Ser Asn 
175 

Val Leu Val Ala Pro 
190 

Pro Val Arg Phe Ser 
205 

Val Val Met Met Leu 
220 

Phe Pro Ser His Arg 
240 

hiq Glu Ala Arg Leu 

255 

Met Leu Arg Gly Met 
270 

Thr Ala Val Leu Gin 
285 

lie Leu Phe Ala Leu 
300 



<210> 977 
<211> 1464 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1441) 
<223> RXA00146 

<400> 977 

atggccattt tgttcgccct ggtcgcaggc tctgacgcga ctatctaatc gcgaccatct 60 

gatcgcgaaa ttctagaaaa ggtaacgagg gattaaagaa gtg gtt gac age aac 115 

Val Val Asp Ser Asn 
1 5 

acc cag tat cca gaa acc ggc gca ctg gca ccg get cct gca gac tea 163 
Thr Gin Tyr Pro Glu Thr Gly Ala Leu Ala Pro Ala Pro Ala Asp Ser 
10 15 20 

etc eta ate age aac gtt ttg gtc tac ggc gaa ggc gag cca acg aat 211 
Leu Leu lie Ser Asn Val Leu Val Tyr Gly Glu Gly Glu Pro Thr Asn 
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25 30 35 

gtg ttt gtt aaa gat ggt gtg ate gca get ate ggc ggc act cat gag 
Val Phe val Lys Asp Gly Val He Ala Ala He Gly Gly Thr His Glu 
40 45 50 

get gac cgc ace ate gac ggc aat ggg gga gtt etc ctt cca ggt ttc 
Ala Asp Arg Thr He Asp Gly Asn Gly Gly Val Leu Leu Pro Gly Phe 



55 



60 65 



70 



acc att gee act ggt tct gec gee gca gec aag ggc gga ttc acc gca 
Thr He Ala Thr Gly Ser Ala Ala Ala Ala Lys Gly Gly Phe Thr Ala 
90 95 100 



gcg gaa tec gta tgg ttc aag ggc caa aac att ggc ctg tgc gac gtg 
Ala Glu Ser Val Trp Phe Lys Gly Gin Asn He Gly Leu Cys Asp Val 



120 



125 130 



cgt ctg ggt ctg cgc ggc tgg cca cgt gtg get gag gaa tec ate gtg 
Arg Leu Gly Leu Arg Gly Trp Pro Arg Val Ala Glu Glu Ser He Val 
215 220 225 

gtg cgc gat gec ate atg get cgt gac tac ggc aac cgc gtg cac ate 
Val Arg Asp Ala He Met Ala Arg Asp Tyr Gly Asn Arg Val His He 
230 235 240 245 

tgc cac gee tec act gaa ggc acc gtg gag ttg ctt cgt tgg get aag 
Cys His Ala Ser Thr Glu Gly Thr Val Glu Leu Leu Arg Trp Ala Lys 
250 255 260 

tec cag ggc att cca ate acc gcg gaa gtc acc ccg cac cac etc acc 
Ser Gin Gly He Pro He Thr Ala Glu Val Thr Pro His His Leu Thr 
265 270 275 



259 



307 



gtg gac atg cac gtt cac ctg cgt gag cca ggc cgc gaa gac act gaa 355 
Val Asp Met His Val His Leu Arg Glu Pro Gly Arg Glu Asp Thr Glu 

75 80 85 



403 



gta ttc acc atg gcg aac acc act cca gtg atg gat cag ccg gtt ate 451 
Val Phe Thr Met Ala Asn Thr Thr Pro Val Met Asp Gin Pro Val He 
105 HO H5 



499 



547 



cat cca gtt gga tec ate acc aag ggt ctt gag ggc aag gag ctt act 
His Pro Val Gly Ser He Thr Lys Gly Leu Glu Gly Lys Glu Leu Thr 
135 140 145 

gag ttc ggc atg atg get cgc tct gaa gee aag gtg cgc atg ttc tct 
Glu Phe Gly Met Met Ala Arg Ser Glu Ala Lys Val Arg Met Phe Ser 
150 155 160 165 

gat gat ggc aag tgc gtc gat gat cct cag gtc atg cgc cgc gcg ctg 
Asp Asp Gly Lys Cys Val Asp Asp Pro Gin Val Met Arg Arg Ala Leu 
170 175 180 

gaa tac gec aag ggc atg gac gtt ttg ate gee cag cac get gag gat 
Glu Tyr Ala Lys Gly Met Asp Val Leu He Ala Gin His Ala Glu Asp 
185 190 195 

cac cgc ctg act gag ggc get tea gca cac gag ggt gaa aac gca get 73 9 
His Arg Leu Thr Glu Gly Ala Ser Ala His Glu Gly Glu Asn Ala Ala 
200 205 210 



595 



643 



691 



787 



835 



883 



931 
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ttg acc gat gag cgc ctg gaa acc tac gac gcg gtc aac aaa gtc aat 979 
Leu Thr Asp Glu Arg Leu Glu Thr Tyr Asp Ala Val Asn Lys Val Asn 
280 285 290 

ccg cca ctg cgc gaa age cgc gat gec gaa gcg etc aag aag gcg ctt 1027 
Pro Pro Leu Arg Glu Ser Arg Asp Ala Glu Ala Leu Lys Lys Ala Leu 
295 300 305 

etc gac ggc acc ate gat gtt gtt gca acc gac cac get cct cac ggt 107 5 
Leu Asp Gly Thr lie Asp Val Val Ala Thr Asp His Ala Pro His Gly 
310 315 320 325 

tec gaa gat aag tgc tgt gaa ttc gaa aac gee aag cca ggc atg etc 1123 
Ser Glu Asp Lys Cys Cys Glu Phe Glu Asn Ala Lys Pro Gly Met Leu 
330 335 340 

gga ttg gaa acc tea ctg tec ate ate gtg gac acc ttc gtt gec acc 1171 
Gly Leu Glu Thr Ser Leu Ser lie He Val Asp Thr Phe Val Ala Thr 
345 350 355 

gga ctt gca gac tgg cgc ttt gtt gcg cgc gtg atg agt gaa cgc cca 1219 
Gly Leu Ala Asp Trp Arg Phe Val Ala Arg Val Met Ser Glu Arg Pro 
360 365 370 

gca gaa ate acc cgt eta cca ggc cag ggt cgc cca ate gca gaa ggt 1267 
Ala Glu He Thr Arg Leu Pro Gly Gin Gly Arg Pro He Ala Glu Gly 
375 380 385 

gag cca gca aac etc gcg att gtt gat cca gga aaa acc tgg aca gca 1315 
Glu Pro Ala Asn Leu Ala He Val Asp Pro Gly Lys Thr Trp Thr Ala 
390 395 400 405 

tec ggt gca gac ttt gcg tec aag get gaa aat acc cca ttt gag ggc 13 63 
Ser Gly Ala Asp Phe Ala Ser Lys Ala Glu Asn Thr Pro Phe Glu Gly 
410 415 420 

caa gaa ttc agt gec aag gtc aca cac acc gtg ctt cgt ggc aag gtg 1411 
Gin Glu Phe Ser Ala Lys Val Thr His Thr Val Leu Arg Gly Lys Val 
425 430 435 

act tgt gca gac gga gtt gca caa aac get taacgggtgg gtgcatagta 1461 
Thr Cys Ala Asp Gly Val Ala Gin Asn Ala 
440 445 

tgc 1464 



<210> 978 
<211> 447 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 978 

Val Val Asp Ser Asn Thr Gin Tyr Pro Glu Thr Gly Ala Leu Ala Pro 
15 10 15 

Ala Pro Ala Asp Ser Leu Leu He Ser Asn Val Leu Val Tyr Gly Glu 
20 25 30 

Gly Glu Pro Thr Asn Val Phe Val Lys Asp Gly Val He Ala Ala He 
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35 40 45 

Gly Gly Thr His Glu Ala Asp Arg Thr He Asp Gly Asn Gly Gly Val 
50 55 60 

Leu Leu Pro Gly Phe Val Asp Met His Val His Leu Arg Glu Pro Gly 
65 70 75 80 

Arg Glu Asp Thr Glu Thr He Ala Thr Gly Ser Ala Ala Ala Ala Lys 
85 90 95 

Gly Gly Phe Thr Ala Val Phe Thr Met Ala Asn Thr Thr Pro Val Met 
100 105 HO 

Asp Gin Pro Val He Ala Glu Ser Val Trp Phe Lys Gly Gin Asn He 
115 120 125 

Gly Leu Cys Asp Val His Pro Val Gly Ser He Thr Lys Gly Leu Glu 
130 135 140 

Gly Lys Glu Leu Thr Glu Phe Gly Met Met Ala Arg Ser Glu Ala Lys 
145 150 155 160 

Val Arg Met Phe Ser Asp Asp Gly Lys Cys Val Asp Asp Pro Gin Val 
165 170 175 

Met Arg Arg Ala Leu Glu Tyr Ala Lys Gly Met Asp Val Leu He Ala 
180 185 190 

Gin His Ala Glu Asp His Arg Leu Thr Glu Gly Ala Ser Ala His Glu 
195 200 • 205 

Gly Glu Asn Ala Ala Arg Leu Gly Leu Arg Gly Trp Pro Arg Val Ala 
210 215 220 

Glu Glu Ser He Val Val Arg Asp Ala He Met Ala Arg Asp Tyr Gly 
225 230 235 240 

Asn Arg Val His He Cys His Ala Ser Thr Glu Gly Thr Val Glu Leu 
245 250 255 

Leu Arg Trp Ala Lys Ser Gin Gly He Pro He Thr Ala Glu Val Thr 
260 265 270 

Pro His His Leu Thr Leu Thr Asp Glu Arg Leu Glu Thr Tyr Asp Ala 
275 280 285 

Val Asn Lys Val Asn Pro Pro Leu Arg Glu Ser Arg Asp Ala Glu Ala 
290 295 300 

Leu Lys Lys Ala Leu Leu Asp Gly Thr He Asp Val Val Ala Thr Asp 
305 310 315 320 

His Ala Pro His Gly Ser Glu Asp Lys Cys Cys Glu Phe Glu Asn Ala 
325 330 335 

Lys Pro Gly Met Leu Gly Leu Glu Thr Ser Leu Ser He He Val Asp 
340 345 350 

Thr Phe Val Ala Thr Gly Leu Ala Asp Trp Arg Phe Val Ala Arg Val 
355 360 365 
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Met Ser Glu Arg Pro 
370 

Pro lie Ala Glu Gly 
385 

Lys Thr Trp Thr Ala 
405 

Thr Pro Phe Glu Gly 
420 

Leu Arg Gly Lys Val 
435 



Ala Glu lie Thr Arg Leu 
375 

Glu Pro Ala Asn Leu Ala 
390 395 

Ser Gly Ala Asp Phe Ala 
410 

Gin Glu Phe Ser Ala Lys 
425 

Thr Cys Ala Asp Gly Val 
440 



Pro Gly Gin Gly Arg 
380 

lie Val Asp Pro Gly 
400 



Ser Lys Ala Glu Asn 
415 

Val Thr His Thr Val 
430 

Ala Gin Asn Ala 
445 



<210> 979 
<211> 1025 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1002) 

<223> RXA02208 

<400> 979 

etc gga gtc gtc gac ggc gtc gca cct eta aac cgc acc atg gaa aaa 48 

Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 
15 10 15 

ate ate gca gtg cac gat gat tec etc tec cag gaa gtc ttc ggc gtc 96 
He He Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 

acc ttc cca cga cca eta ggc etc gec gca ggt ttc gac aaa aac gca 144 
Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 



tea atg get gat gec tgg ggt gec gtt gga ttc gga tac gee gaa ctt 
Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 

ggc acc gtc acc gee ttc cca cag cca gga aac ccc acc ccg cgc ctt 
Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 

ttc cgc ctg cct gee gac aaa get ate ttg aac cgc atg gga ttc aac 
Phe Arg Leu Pro Ala Asp Lys Ala He Leu Asn Arg Met Gly Phe Asn 
85 90 95 



192 



240 



288 



aac ctg ggt gca gca gaa gtc gca aaa aac ctg cgc aac egg aaa tec 33 6 
Asn Leu Gly Ala Ala Glu Val Ala Lys Asn Leu Arg Asn Arg Lys Ser 
100 105 HO 

acc gat gtc ate ggc ate aac ate ggt aaa acc aaa gtg gtt ccc get 3 84 
Thr Asp Val He Gly He Asn He Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 

gaa cac gca gta gat gac tac cgc cgt tct gca tct ttg tta ggt gat 432 
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Glu His Ala Val Asp Asp Tyr Arg Arg Ser Ala Ser Leu Leu Gly Asp 
130 135 140 

ctt get gat tac ctg gtt gtc aac gtt tec tec ccc aac act ccg ggt 
Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

etc cgc gat ctg cag get gtg gaa tct ttg cga cca ate etc gec gca 
Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro He Leu Ala Ala 
165 170 175 

gtg cag gaa tec acc acc gtc cca gtc ttg gtg aaa ate gca cca gac 
Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys He Ala Pro Asp 
180 185 190 

etc tec gac gaa gac ate gac gec gta get gac ctg gca gtt gag etc 
Leu Ser Asp Glu Asp He Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

aaa etc gee gga ate gta gec acc aat acc acc att tec cgc gaa ggc 
Lys Leu Ala Gly He Val Ala Thr Asn Thr Thr He Ser Arg Glu Gly 
210 215 220 

etc aac act cct tea ggt gaa gtc gaa gee atg ggt get ggc gga ate 
Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly He 
225 230 235 240 

tec ggt get cca gta gca gee cga tct ttg gag gta etc aag cgc etc 
Ser Gly Ala Pro Val Ala Ala Arg Ser Leu Glu Val Leu Lys Arg Leu 
245 250 255 

tac gca egg gta ggc aaa gag atg gtg ttg ate tct gtc ggt ggc ate 
Tyr Ala Arg Val Gly Lys Glu Met Val Leu He Ser Val Gly Gly He 
260 265 270 

age acc cct gag caa gec tgg gaa cgc ate acc tec ggc gca acc ctt 
Ser Thr Pro Glu Gin Ala Trp Glu Arg He Thr Ser Gly Ala Thr Leu 
275 280 285 



gat ate cac ctt ggt ate gec aag cag ctg aaa get cac ggt ctg cgc 
Asp He His Leu Gly He Ala Lys Gin Leu Lys Ala His Gly Leu Arg 
305 310 315 320 

aac ate get gac get gtg ggc age gaa ttg gag tgg aag aac 
Asn He Ala Asp Ala Val Gly Ser Glu Leu Glu Trp Lys Asn 
325 330 



480 



528 



576 



624 



672 



720 



768 



816 



864 



ctg cag gga tac acc cca ttc ate tac ggt ggc ccc gat tgg ate aga 912 
Leu Gin Gly Tyr Thr Pro Phe He Tyr Gly Gly Pro Asp Trp He Arg 
290 295 300 



960 



1002 



taaacagacc aaacacacgt gee 1025 



<210> 980 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 980 

Leu Gly Val Val Asp Gly Val Ala Pro Leu Asn Arg Thr Met Glu Lys 
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15 10 15 

lie lie Ala Val His Asp Asp Ser Leu Ser Gin Glu Val Phe Gly Val 
20 25 30 

Thr Phe Pro Arg Pro Leu Gly Leu Ala Ala Gly Phe Asp Lys Asn Ala 
35 40 45 

Ser Met Ala Asp Ala Trp Gly Ala Val Gly Phe Gly Tyr Ala Glu Leu 
50 55 60 

Gly Thr Val Thr Ala Phe Pro Gin Pro Gly Asn Pro Thr Pro Arg Leu 
65 70 75 80 

Phe Arg Leu Pro Ala Asp Lys Ala lie Leu Asn Arg Met Gly Phe Asn 
85 90 95 

Asn Leu Gly Ala Ala GlU Yal Ala Lys Asn Leu Arg Asn Arg Lys Ser 

100 105 110 

Thr Asp Val lie Gly lie Asn lie Gly Lys Thr Lys Val Val Pro Ala 
115 120 125 

Glu His Ala Val Asp Asp Tyr Arg Arg Ser Ala Ser Leu Leu Gly Asp 
130 135 140 

Leu Ala Asp Tyr Leu Val Val Asn Val Ser Ser Pro Asn Thr Pro Gly 
145 150 155 160 

Leu Arg Asp Leu Gin Ala Val Glu Ser Leu Arg Pro lie Leu Ala Ala 
165 170 175 

Val Gin Glu Ser Thr Thr Val Pro Val Leu Val Lys lie Ala Pro Asp 
180 185 190 

Leu Ser Asp Glu Asp lie Asp Ala Val Ala Asp Leu Ala Val Glu Leu 
195 200 205 

Lys Leu Ala Gly lie Val Ala Thr Asn Thr Thr lie Ser Arg Glu Gly 
210 215 220 

Leu Asn Thr Pro Ser Gly Glu Val Glu Ala Met Gly Ala Gly Gly lie 
225 230 235 240 

Ser Gly Ala Pro Val Ala Ala Arg Ser Leu Glu Val Leu Lys Arg Leu 
245 250 255 

Tyr Ala Arg Val Gly Lys Glu Met Val Leu lie Ser Val Gly Gly He 
260 265 270 

Ser Thr Pro Glu Gin Ala Trp Glu Arg lie Thr Ser Gly Ala Thr Leu 
275 280 285 

Leu Gin Gly Tyr Thr Pro Phe He Tyr Gly Gly Pro Asp Trp lie Arg 
290 295 300 

Asp He His Leu Gly He Ala Lys Gin Leu Lys Ala His Gly Leu Arg 
305 310 315 320 

Asn lie Ala Asp Ala Val Gly Ser Glu Leu Glu Trp Lys Asn 
325 330 
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<210> 981 
<211> 675 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (652) 

<223> RXA01660 



<400> 981 

gaaaactggt gtttttcggc cgtgtccacc 
taaacctcaa tcatcaaatt agggaagggc 



ccaggttcta tgctgtaaca aacgcgggtt 60 

tgggaaatcc atg tea tct aat tec 11 
Met Ser Ser Asn Ser 
1 5 



att aac gca gaa gcg cgc get gag ctt get gaa ctg ate aaa gag eta 163 
lie Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu Leu lie Lys Glu Leu 
10 15 20 



get gtc gtc cac ggt gaa gtc ace ttg tct teg ggc aag aag get gat 211 
Ala Val Val His Gly Glu Val Thr Leu Ser Ser Gly Lys Lys Ala Asp 
25 30 35 



atg cac gee gac ggc cgc gat ate aac gcg ttt gtg gtg cgc aag gag 
Met His Ala Asp Gly Arg Asp lie Asn Ala Phe Val Val Arg Lys Glu 
90 95 100 



307 



tac tac ate gat gtc cgt cgt gee acc ttg cac gcg cgc gca tct cgc 259 
Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His Ala Arg Ala Ser Arg 
40 45 50 

ctg ate ggt cag ctg ctg cgc gaa gee acc get gac tgg gac tat gac 
Leu He Gly Gin Leu Leu Arg Glu Ala Thr Ala Asp Trp Asp Tyr Asp 
55 60 65 

gca gtt ggc ggc ctg acc ttg ggc get gac ccg gtt gee acc gee ate 355 
Ala Val Gly Gly Leu Thr Leu Gly Ala Asp Pro Val Ala Thr Ala He 
70 75 80 85 



403 



gee aag aag cac ggc atg 
Ala Lys Lys His Gly Met 
105 

ggc aag aag gtg etc gtg 
Gly Lys Lys Val Leu Val 
120 

cct ctg aca get gtt gee 
Pro Leu Thr Ala Val Ala 
135 

ggc gtt gee acc gtg gtc 
Gly Val Ala Thr Val Val 
150 155 

gca gcg gaa ggc ctt cct 
Ala Ala Glu Gly Leu Pro 



cag cgt cgc att gag ggc 
Gin Arg Arg He Glu Gly 
110 

gtg gaa gat acc acc acc 
Val Glu Asp Thr Thr Thr 
125 

gcg ttg cgt gaa get ggc 
Ala Leu Arg Glu Ala Gly 
140 145 

gat cgc gca acc ggt gca 
Asp Arg Ala Thr Gly Ala 
160 

tac cgc age ttg ctg gga 
Tyr Arg Ser Leu Leu Gly 



cct gac ctg acg 451 
Pro Asp Leu Thr 
115 

acc gga aat tec 499 

Thr Gly Asn Ser 

130 

att gag gtt gtg 547 
He Glu Val Val 



gat gag gtt ate 595 
Asp Glu Val He 
165 

ctt tct gat ctt 643 
Leu Ser Asp Leu 
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170 175 180 

gga etc aac taacaccccc ggccccacgg agt 675 
Gly Leu Asn 



<210> 982 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 982 

Met Ser Ser Asn Ser lie Asn Ala Glu Ala Arg Ala Glu Leu Ala Glu 
15 10 15 

Leu lie Lys Glu Leu Ala Val Val His Gly Glu Val Thr Leu Ser Ser 
20 25 30 

Gly Lys Lys Ala Asp Tyr Tyr lie Asp Val Arg Arg Ala Thr Leu His 
35 40 45 

Ala Arg Ala Ser Arg Leu lie Gly Gin Leu Leu Arg Glu Ala Thr Ala 
50 55 60 

Asp Trp Asp Tyr Asp Ala Val Gly Gly Leu Thr Leu Gly Ala Asp Pro 
65 70 75 80 

Val Ala Thr Ala lie Met His Ala Asp Gly Arg Asp lie Asn Ala Phe 
85 90 95 

Val Val Arg Lys Glu Ala Lys Lys His Gly Met Gin Arg Arg lie Glu 
100 105 110 

Gly Pro Asp Leu Thr Gly Lys Lys Val Leu Val Val Glu Asp Thr Thr 
115 120 125 

Thr Thr Gly Asn Ser Pro Leu Thr Ala Val Ala Ala Leu Arg Glu Ala 
130 135 140 

Gly lie Glu Val Val Gly Val Ala Thr Val Val Asp Arg Ala Thr Gly 
145 150 155 160 

Ala Asp Glu Val lie Ala Ala Glu Gly Leu Pro Tyr Arg Ser Leu Leu 
165 170 175 

Gly Leu Ser Asp Leu Gly Leu Asn 
180 



<210> 983 
<211> 957 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . , (934) 

<223> RXA02235 



<400> 983 
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gtgtcaccgc agctgtccag ggcatagagg ccctgcgtga gggcgttgtc agcgtccgcg 60 

cgctgcagga actcgaccac gcagtcaagg cttaagccct atg aca ttc ggc gag 115 

Met Thr Phe Gly Glu 
1 5 



aag ctt ctg aac gcc gcc tec acc cgt ggc agg eta tgc gtg ggc att 
Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg Leu Cys Val Gly He 
10 15 20 



gac gga ctt gcg gag ttc tec cgc gcc tgc gtg gag get ttc gcc gac 
Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val Glu Ala Phe Ala Asp 
40 45 50 

acc gtg gca ttg gtg aag cct cag gtg gcg ttc tat gag cgt ttc ggt 
Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe Tyr Glu Arg Phe Gly 
55 60 65 



acc atg get ggc tat gcc tea gcg tgg tta gat cca gcg tea ccg ctg 
Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp Pro Ala Ser Pro Leu 
105 HO H5 

tct age gac get gtg acg gtc tct ccc tac ctt ggt ttt cat tec ttg 
Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu Gly Phe His Ser Leu 
120 125 130 

gac cca gtg ttc gaa ctt gcc gag caa cac ggc agg gga gtg ttt gtc 
Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly Arg Gly Val Phe Val 
135 140 145 

ttg gcc gcg acc tea aac cct gag gcc cgc gaa etc cag gac cag caa 
Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu Leu Gin Asp Gin Gin 
150 155 160 165 

aac get gac ggc gtg age att tec cag cag ate gtg gat cag gca gcg 
Asn Ala Asp Gly Val Ser He Ser Gin Gin He Val Asp Gin Ala Ala 
170 175 180 

gcg ctt aac gcg cct tat atg gcc cag ggc aag get ggc aac att ggc 
Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys Ala Gly Asn He Gly 
185 190 195 

gtc gtc ate ggc gcc acc ttg tec aaa cca cca cgc tta teg acg etc 
Val Val He Gly Ala Thr Leu Ser Lys Pro Pro Arg Leu Ser Thr Leu 
200 205 210 



163 



gat ccc cac gaa age ctg ctg acg tec tgg ggg ctg ccg gta aac gta 211 
Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly Leu Pro Val Asn Val 
25 30 35 



259 



307 



tec get ggc ttt gcc ate ttg gaa gaa acc att cag acg ctg cgt gag 355 
Ser Ala Gly Phe Ala He Leu Glu Glu Thr He Gin Thr Leu Arg Glu . 
70 75 80 85 

cgt ggc tgt ttg gtg gtc tct gac gcc aaa cgc ggc gat att QQC tCC 403 
Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg Gly Asp He Gly Ser 
90 95 100 



451 



499 



547 



595 



643 



691 



739 



ggg ggc gcc att ttg atg ccc ggc gtc ggc gcc cag ggc ggc acg gca 787 
Gly Gly Ala He Leu Met Pro Gly Val Gly Ala Gin Gly Gly Thr Ala 
215 220 225 
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agc gac gtt gat gag att gcg gga gac 
Ser Asp Val Asp Glu He Ala Gly Asp 
230 235 

aat gtc tct aga agt att ttg gcg aca 
Asn Val Ser Arg Ser He Leu Ala Thr 
250 

aag aat tct gtg gca aaa aat get gca 
Lys Asn Ser Val Ala Lys Asn Ala Ala 
265 270 

tea tagtcgegga aacggccctt aat 
Ser 



atg get cat ctt gca ttc cca 835 
Met Ala His Leu Ala Phe Pro 
240 245 

ggc cca gat ate get gaa atg 883 
Gly Pro Asp He Ala Glu Met 
255 260 

gac ttt cct ggt ttc ccc agg 931 
Asp Phe Pro Gly Phe Pro Arg 
275 

957 



<210> 984 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 984 

Met Thr Phe Gly Glu Lys Leu Leu Asn Ala Ala Ser Thr Arg Gly Arg 
15 10 15 

Leu Cys Val Gly He Asp Pro His Glu Ser Leu Leu Thr Ser Trp Gly 
20 25 30 

Leu Pro Val Asn Val Asp Gly Leu Ala Glu Phe Ser Arg Ala Cys Val 
35 40 45 

Glu Ala Phe Ala Asp Thr Val Ala Leu Val Lys Pro Gin Val Ala Phe 
50 55 60 

Tvr Glu Arg Phe Gly Ser Ala Gly Phe Ala He Leu Glu Glu Thr He 
65 70 75 80 

Gin Thr Leu Arg Glu Arg Gly Cys Leu Val Val Ser Asp Ala Lys Arg 
85 90 95 

Gly Asp He Gly Ser Thr Met Ala Gly Tyr Ala Ser Ala Trp Leu Asp 
100 105 HO 

Pro Ala Ser Pro Leu Ser Ser Asp Ala Val Thr Val Ser Pro Tyr Leu 
115 120 125 

Gly Phe His Ser Leu Asp Pro Val Phe Glu Leu Ala Glu Gin His Gly 
130 135 140 

Arg Gly Val Phe Val Leu Ala Ala Thr Ser Asn Pro Glu Ala Arg Glu 
145 150 155 160 

Leu Gin Asp Gin Gin Asn Ala Asp Gly Val Ser He Ser Gin Gin He 
165 170 175 

Val Asp Gin Ala Ala Ala Leu Asn Ala Pro Tyr Met Ala Gin Gly Lys 
180 185 190 

Ala Gly Asn He Gly Val Val He Gly Ala Thr Leu Ser Lys Pro Pro 
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195 200 205 

Arg Leu Ser Thr Leu Gly Gly Ala He Leu Met Pro Gly Val Gly Ala 
210 215 220 

Gin Gly Gly Thr Ala Ser Asp Val Asp Glu He Ala Gly Asp Met Ala 
225 230 235 240 

His Leu Ala Phe Pro Asn Val Ser Arg Ser He Leu Ala Thr Gly Pro 
245 250 255 

Asp He Ala Glu Met Lys Asn Ser Val Ala Lys Asn Ala Ala Asp Phe 
260 265 270 

Pro Gly Phe Pro Arg Ser 
275 



<210> 985 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> RXN01892 

<400> 985 

ggtctcagtg gcttcttggt tgctgtgatt ttttcaaggc gtaccccgtg gccgatgtta 60 

aaagcggttg gcacaacccc tactgaagga gaacaccact gtg acc acc teg agt 115 

Val Thr Thr Ser Ser 
1 5 

gaa caa ccc cgt aca gga tac aag cga gtg atg tta aag etc gga ggt 163 
Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Gly Gly 
10 15 20 

gaa atg ttt ggt ggt ggc aaa. gtc ggc gtc gat cct gat gta gta gac 211 
Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val Asp 
25 30 35 

aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag att 2 59 
Asn Val Ala Arg Gin He Ala Glu Val Ala Lys Thr Gly Ala Glu He 
40 45 50 

gec gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt cag 3 07 
Ala Val Val He Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu Gin 
55 60 65 

cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc ggc 355 
Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu Gly 
70 75 80 85 

aca gtc atg aac tgc etc gee ttg cag gac ttc etc ggt cag cat ggc 403 
Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His Gly 
90 95 100 



gtt gaa tgc cgt gtc cag acc gee ate aac atg gca cag gtc gca gaa 
Val Glu Cys Arg Val Gin Thr Ala He Asn Met Ala Gin Val Ala Glu 



451 
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105 



110 115 



gat get gag etc ttc ace gaa att act cca aag gaa gta att gag aag 
Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys Glu Val He Glu Lys 
185 190 195 

ggc ctg aag gtt gee gat gca act gca ttc age etc tgc atg gac aac 
Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser Leu Cys Met Asp Asn 
200 205 210 

aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att get 
Lys Met Pro He Leu Val Phe Asn Leu Leu Thr Glu Gly Asn He Ala 
215 220 225 

cgc gee ate age ggt gaa cgt ate ggt act ctg gtc gag tec 
Arg Ala He Ser Gly Glu Arg He Gly Thr Leu Val Glu Ser 
230 235 240 

tgatacattt agtcttataa aca 



499 



547 



cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc gtt 
Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg Val 
120 125 130 

gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac ace 
Val He Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp Thr 
135 140 145 

act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg atg 595 
Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys Asp Val Leu Leu Met 
150 155 160 165 

get aag get gtt gac ggt gtg tac age gat gat cct cgt acc aac cca 
Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn Pro 
170 175 180 



643 



691 



739 



787 



829 



852 



<210> 986 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 986 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
15 10 15 

Leu Lys Leu Gly Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 

Pro Asp Val Val Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys 
35 40 45 

Thr Gly Ala Glu He Ala Val Val He Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 80 

Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 
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Leu Gly Gin His 
100 

Ala Gin Val Ala 
115 

Glu Lys Gly Arg 
130 

Phe Ser Thr Asp 
145 

Asp Val Leu Leu 



Pro Arg Thr Asn 
180 

Glu Val lie Glu 
195 

Leu Cys Met Asp 
210 

Glu Gly Asn lie 
225 

Val Glu Ser 



Gly Val Glu Cys 



Glu Pro Tyr Leu 
120 

Val Val lie Phe 
135 

Thr Thr Ala Ala 
150 

Met Ala Lys Ala 
165 

Pro Asp Ala Glu 



Lys Gly Leu Lys 
200 



Asn Lys Met Pro 
215 

Ala Arg Ala lie 
230 



Arg Val Gin Thr 
105 

Pro Leu Arg Ala 



Gly Ala Gly Met 
140 

Gin Arg Ala Leu 
155 

Val Asp Gly Val 
170 

Leu Phe Thr Glu 
185 

Val Ala Asp Ala 



He Leu Val Phe 
220 

Ser Gly Glu Arg 
235 



Ala He Asn Met 
110 

Glu Arg His Leu 
125 

Gly Met Pro Tyr 



Glu He Gly Cys 
160 

Tyr Ser Asp Asp 
175 

He Thr Pro Lys 
190 

Thr Ala Phe Ser 
205 

Asn Leu Leu Thr 



He Gly Thr Leu 
240 



<210> 987 
<211> 798 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (47) . . (775) 

<223> FRXA01892 

<400> 987 

atgttaaaag cggttggcac aacccctact gaaggagaac accacggtg acc acc teg 58 

Val Thr Thr Ser 

1 



agt gaa caa ccc cgt aca gga tac aaa cga gtg atg tta aag etc gaa 
Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met Leu Lys Leu Glu 
5 10 15 20 



106 



ggt gaa atg ttt ggt ggt ggc aaa gtc ggc gtc gat cct gat gta gta 154 
Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp Pro Asp Val Val 
25 30 35 



gac aat gtt gca cgt cag ate get gaa gtt get aaa act gga gca gag 

Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys Thr Gly Ala Glu 
40 45 50 

att gee gtt gtt ate ggt ggc gga aac ttc ttc cgc gga get gag ctt 

He Ala Val Val He Gly Gly Gly Asn Phe Phe Arg Gly Ala Glu Leu 
55 60 65 



202 



250 
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cag cag cgt ggc atg gac cgc gca egg tec gat tac atg ggt atg etc 
Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr Met Gly Met Leu 
70 75 80 

ggc aca gtc atg aac tgc etc gee ttg cag gac ttc etc ggt cag cat 
Glv Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe Leu Gly Gin His 
85 90 95 100 

ggc gtt gaa tgc cgt gtc cag acc gee ate aac atg gca cag gtc gca 
Gly Val Glu Cys Arg Val Gin Thr Ala He Asn Met Ala Gin Val Ala 
105 HO H5 

gaa cca tat ctg cca ctg cgc gca gaa cgc cac ctg gaa aag ggc cgc 
Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu Glu Lys Gly Arg 
120 125 130 

gtt gtc ate ttc ggt get ggc atg ggt atg ccg tac ttt tec acg gac 

Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr Phe Ser Thr Asp 
135 140 145 

acc act get gca cag cgt gcg ttg gaa ate ggc tgt gac gtc eta ctg 
Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys Asp Val Leu Leu 
150 155 160 

atg get aag get gtt gac ggt gtg tac age gat gat cct cgt acc aac 
Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp Pro Arg Thr Asn 
165 170 175 180 

cca gat get gag etc ttc acc gaa att act cca aag gaa gta att gag 
Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys Glu Val He Glu 
185 190 195 

aag ggc ctg aag gtt gee gat gca act gca ttc age etc tgc atg gac 
Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser Leu Cys Met Asp 
200 205 210 

aac aag atg cct ate ttg gtg ttt aac ctg ctt act gaa ggc aac att 
Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr Glu Gly Asn He 
215 220 225 



298 



346 



394 



442 



490 



538 



586 



634 



682 



730 



get cgc gec ate age ggt gaa cgt ate ggt act ctg gtc gag tec 775 
Ala Arg Ala He Ser Gly Glu Arg He Gly Thr Leu Val Glu Ser 
230 235 240 



tgatacattt agtcttataa aca 



798 



<210> 988 
<211> 243 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 988 

Val Thr Thr Ser Ser Glu Gin Pro Arg Thr Gly Tyr Lys Arg Val Met 
15 10 15 

Leu Lys Leu Glu Gly Glu Met Phe Gly Gly Gly Lys Val Gly Val Asp 
20 25 30 



Pro Asp Val Val Asp Asn Val Ala Arg Gin He Ala Glu Val Ala Lys 
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35 40 45 

Thr Gly Ala Glu lie Ala Val Val He Gly Gly Gly Asn Phe Phe Arg 
50 55 60 

Gly Ala Glu Leu Gin Gin Arg Gly Met Asp Arg Ala Arg Ser Asp Tyr 
65 70 75 80 

Met Gly Met Leu Gly Thr Val Met Asn Cys Leu Ala Leu Gin Asp Phe 
85 90 95 

Leu Gly Gin His Gly Val Glu Cys Arg Val Gin Thr Ala He Asn Met 
100 105 HO 

Ala Gin Val Ala Glu Pro Tyr Leu Pro Leu Arg Ala Glu Arg His Leu 
115 120 125 

Glu Lys Gly Arg Val Val He Phe Gly Ala Gly Met Gly Met Pro Tyr 
130 135 140 

Phe Ser Thr Asp Thr Thr Ala Ala Gin Arg Ala Leu Glu He Gly Cys 
145 150 155 160 

Asp Val Leu Leu Met Ala Lys Ala Val Asp Gly Val Tyr Ser Asp Asp 
165 170 175 

Pro Arg Thr Asn Pro Asp Ala Glu Leu Phe Thr Glu He Thr Pro Lys 
180 185 190 

Glu Val He Glu Lys Gly Leu Lys Val Ala Asp Ala Thr Ala Phe Ser 
195 200 205 

Leu Cys Met Asp Asn Lys Met Pro He Leu Val Phe Asn Leu Leu Thr 
210 215 220 

Glu Gly Asn He Ala Arg Ala He Ser Gly Glu Arg He Gly Thr Leu 
225 230 235 240 

Val Glu Ser 



<210> 989 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 

<223> RXA00105 

<400> 989 

catcttgatc tgtcgccctg aacttgcaga tgaacttctc gagatgtgcg cgaagttcta 60 

cgaggagaat ggaacttact aacgctgtta tgatgacggc atg act gtt cca acg 11 

Met Thr Val Pro Thr 

1 5 

cct tat gaa gac ctt ctt egg aag att get gaa gaa ggg tec cac aag 16 

Pro Tyr Glu Asp Leu Leu Arg Lys He Ala Glu Glu Gly Ser His Lys 
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10 15 20 

gac gac cgc acc ggc acc ggc act act tct tta ttc gga caa caa ate 211 
Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu Phe Gly Gin Gin lie 
25 30 35 

cgc ttt gat etc aat gaa ggt ttt ccc ctt ctg acc acc aag aag gtc 259 
Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu Thr Thr Lys Lys Val 
40 45 50 

cat ttc cac tct gtt gtg ggt gag ctt ttg tgg ttc ctt cag ggg gat 307 
His Phe His Ser Val Val Gly Glu Leu Leu Trp Phe Leu Gin Gly Asp 
55 60 65 

tec aac gtc aaa tgg ctg cag gat aac aac ate cgc att tgg aat gaa 355 
Ser Asn Val Lys Trp Leu Gin Asp Asn Asn lie Arg lie Trp Asn Glu 
70 75 80 85 

tgg gca gat gag gac ggc gag ctg ggc cct gtt tat ggt gtc cag tgg 403 
Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val Tyr Gly Val Gin Trp 
90 95 100 

cgt tct tgg cca acc cct gat ggt cgt cac att gac cag ate tea ggt 451 
Arg Ser Trp Pro Thr Pro Asp Gly Arg His lie Asp Gin lie Ser Gly 
105 110 115 

get tta gaa act ctg cga aac aac cct gat tea cgt cgc aat att gtc 499 
Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser Arg Arg Asn lie Val 
120 125 130 

teg gcg tgg aat gtt tec gag ctt gaa aac atg get ctt ccc cct tgt 547 
Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met Ala Leu Pro Pro Cys 
135 140 145 

cac ttg ctt ttc cag etc tat gtc gee gat ggc aaa ctg tct tgc cag 595 
His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly Lys Leu Ser Cys Gin 
150 ^ 155 160 165 

etc tac cag cgt tct gcg gac atg ttc ctg ggt gtg cct ttc aac ate 643 
Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly Val Pro Phe Asn lie 
170 175 180 

gca tct tat gca ctg etc acc cac atg ttt gee cag cag gca ggc ttg 691 
Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala Gin Gin Ala Gly Leu 
185 190 195 

gaa gtc ggc gag ttc att tgg act ggc ggc gac tgc cac att tat gac 739 
Glu Val Gly Glu Phe lie Trp Thr Gly Gly Asp Cys His lie Tyr Asp 
200 205 210 

aac cac aag gaa cag gtc gcg gag cag ctg age cga taagctcgcc 785 
Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser Arg 
215 220 225 

cctaccccac ctt 798 



<210> 990 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicuia 



BGI-121CP 



-1320- 



<400> 990 

Met Thr Val Pro Thr Pro Tyr Glu Asp Leu Leu Arg Lys lie Ala Glu 
15 10 15 

Glu Gly Ser His Lys Asp Asp Arg Thr Gly Thr Gly Thr Thr Ser Leu 
20 25 30 

Phe Gly Gin Gin lie Arg Phe Asp Leu Asn Glu Gly Phe Pro Leu Leu 
35 40 45 

Thr Thr Lys Lys Val His Phe His Ser Val Val Gly Glu Leu Leu Trp 
50 55 60 

Phe Leu Gin Gly Asp Ser Asn Val Lys Trp Leu Gin Asp Asn Asn lie 
65 70 75 80 

Arg He Trp Asn Glu Trp Ala Asp Glu Asp Gly Glu Leu Gly Pro Val 
85 90 95 

Tyr Gly Val Gin Trp Arg Ser Trp Pro Thr Pro Asp Gly Arg His He 
100 105 HO 

Asp Gin He Ser Gly Ala Leu Glu Thr Leu Arg Asn Asn Pro Asp Ser 
115 120 125 

Arg Arg Asn He Val Ser Ala Trp Asn Val Ser Glu Leu Glu Asn Met 
130 135 140 

Ala Leu Pro Pro Cys His Leu Leu Phe Gin Leu Tyr Val Ala Asp Gly 
145 150 155 160 

Lys Leu Ser Cys Gin Leu Tyr Gin Arg Ser Ala Asp Met Phe Leu Gly 
165 170 175 

Val Pro Phe Asn He Ala Ser Tyr Ala Leu Leu Thr His Met Phe Ala 
180 185 190 

Gin Gin Ala Gly Leu Glu Val Gly Glu Phe He Trp Thr Gly Gly Asp 
195 200 205 

Cys His He Tyr Asp Asn His Lys Glu Gin Val Ala Glu Gin Leu Ser 
210 215 220 

Arg 
225 



<210> 991 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> RXA00131 

<400> 991 

aggctctcgg cggtcagctc accgaactga ccaaggagca ggctgagtac atcggcgttg 
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acgttgcagg cccattcaag ccggagcact accgctacta atg att gtc age att 115 

Met lie Val Ser He 
1 5 



gag gga ate gac ggc gec ggc aaa aac acc ctg gtt teg gca tta acg 163 
Glu Gly He Asp Gly Ala Gly Lys Asn Thr Leu Val Ser Ala Leu Thr 
10 15 20 

cag gtt att gat gca aaa gtc ctt gca ttc cca cgt tat gaa acc teg 211 
Gin Val He Asp Ala Lys Val Leu Ala Phe Pro Arg Tyr Glu Thr Ser 
25 30 35 

att cac gee caa ttg gec gcg gaa gca etc cac ggc cgc atg ggc gac 259 
He His Ala Gin Leu Ala Ala Glu Ala Leu His Gly Arg Met Gly Asp 

a c 



120 



125 130 



307 



355 



40 45 50 

etc acc gac age gec tac gee atg gee acg ctt ttc gec etc gac cgc 
Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu Phe Ala Leu Asp Arg 
55 60 65 

cac ttc gcg att gat gac tta aat gcg ccc ggc gtg gtg ctg etc gac 
His Phe Ala He Asp Asp Leu Asn Ala Pro Gly Val Val Leu Leu Asp 
70 75 80 85 

cga tac gtc gee tec aac gcg get tat acc gee gee aga ttg ctt gac 
Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala Ala Arg Leu Leu Asp 
90 95 100 

gac gac gec ccc cgc tgg gtt gee gac ctg gaa ttc ggg egg ctt ggg 451 
Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu Phe Gly Arg Leu Gly 
105 HO H5 

etc cca cgt ccg acg ctt caa gtg ttg ttg gat acc ccc gcg gag gta 
Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp Thr Pro Ala Glu Val 



403 



499 



gcg caa gat agg get aga cgt cga gaa gcg ctt gac tec gcg cgt gcg 547 
Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu Asp Ser Ala Arg Ala 
135 140 145 

egg gac cgc tat gaa teg gat teg gcg ctg cag caa cgc acc gee gag 595 
Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin Gin Arg Thr Ala Glu 
150 155 160 165 

cac tat cgc cgc etc gcg gcg gac aac tgg gaa tea ccg tgg ate gtg 643 
His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu Ser Pro Trp He Val 
170 175 180 

gtt gec cct gat gaa gac ccc ggc cac gtt gcg cag aga ate gtg gaa 691 
Val Ala Pro Asp Glu Asp Pro Gly His Val Ala Gin Arg He Val Glu 
185 190 195 

ttc ctg ggt act ata aac taatcccaat tagcaggaag gat 732 
Phe Leu Gly Thr He Asn 
200 



<210> 992 
<211> 203 
<212> PRT 

<213> Corynebacterium glut ami cum 



BGM21CP 
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<400> 992 

Met He Val Ser He Glu Gly He Asp Gly Ala Gly Lys Asn Thr Leu 
15 10 15 

Val Ser Ala Leu Thr Gin Val He Asp Ala Lys Val Leu Ala Phe Pro 
20 25 30 

Arg Tyr Glu Thr Ser He His Ala Gin Leu Ala Ala Glu Ala Leu His 
35 40 45 

Gly Arg Met Gly Asp Leu Thr Asp Ser Ala Tyr Ala Met Ala Thr Leu 
50 55 60 

Phe Ala Leu Asp Arg His Phe Ala He Asp Asp Leu Asn Ala Pro Gly 
65 70 75 80 

Val val Leu Leu Asp Arg Tyr Val Ala Ser Asn Ala Ala Tyr Thr Ala 
85 90 95 

Ala Arg Leu Leu Asp Asp Asp Ala Pro Arg Trp Val Ala Asp Leu Glu 
100 105 HO 

Phe Gly Arg Leu Gly Leu Pro Arg Pro Thr Leu Gin Val Leu Leu Asp 
115 120 125 

Thr Pro Ala Glu Val Ala Gin Asp Arg Ala Arg Arg Arg Glu Ala Leu 
130 135 140 

Asp Ser Ala Arg Ala Arg Asp Arg Tyr Glu Ser Asp Ser Ala Leu Gin 
145 150 155 160 

Gin Arg Thr Ala Glu His Tyr Arg Arg Leu Ala Ala Asp Asn Trp Glu 
165 170 175 

Ser Pro Trp He Val Val Ala Pro Asp Glu Asp Pro Gly His Val Ala 
180 185 190 

Gin Arg He Val Glu Phe Leu Gly Thr He Asn 
195 200 



<210> 993 
<211> 531 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (508) 

<223> RXA00266 

<400> 993 

agtaggggat cgtccagcga agcggtcgca gaggctgtga ggaagctcta agtcgactta 6 

agtgcgcgaa gcagaccacc attaggtaga atcacccaac atg act gaa cgt act 1 

Met Thr Glu Arg Thr 
1 5 

etc ate ctt ate aag cca gac ggt gtt acc aac gga cac gtc ggc gaa 1 
Leu He Leu He Lys Pro Asp Gly Val Thr Asn Gly His Val Gly Glu 
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10 15 20 

ate ate gca cgt att gag cgc aag ggc ctg aag etc get get ctg gat 211 

Xl e He Ala Arg lie Glu Arg Lys Gly Leu Lys Leu Ala Ala Leu Asp 

25 30 35 

ctg cgt gtt gca gac cgc gag ace get gaa aag cac tac gaa gag cac 259 
Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys His Tyr Glu Glu His 
40 45 50 



get gac aag cca ttc ttc ggt gag etc gtt gaa ttc ate acc tct gca 
Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu Phe He Thr Ser Ala 
55 60 65. 



307 



cct ctg ate gca ggc ate gtc gaa ggc gag cgt gca ate gat gca tgg 355 
Pro Leu He Ala Gly He Val Glu Gly Glu Arg Ala He Asp Ala Trp 
70 75 80 85 

cgt cag ctt get ggt ggc acc gac cca gtt get aag gca acc cca ggc 403 
Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala Lys Ala Thr Pro Gly 
90 95 100 

acc ate cgc ggc gat ttc gca ctg act gtt gga gag aac gtt gtt cac 
Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly Glu Asn Val Val His 
105 HO H5 

ggt tct gat tec cca gag tec get gag cgc gag ate tec ate tgg ttc 
Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu He Ser He Trp Phe 
120 125 130 

cct aac ctg taatttttac ggttagaaaa aaa 531 
Pro Asn Leu 
135 



451 



499 



<210> 994 
<211> 136 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 994 

Met Thr Glu Arg Thr Leu He Leu He Lys Pro Asp Gly Val Thr Asn 
15 10 15 

Gly His Val Gly Glu He He Ala Arg He Glu Arg Lys Gly Leu Lys 
20 25 30 

Leu Ala Ala Leu Asp Leu Arg Val Ala Asp Arg Glu Thr Ala Glu Lys 
35 40 45 

His Tyr Glu Glu His Ala Asp Lys Pro Phe Phe Gly Glu Leu Val Glu 
50 55 60 

Phe He Thr Ser Ala Pro Leu He Ala Gly He Val Glu Gly Glu Arg 
65 70 75 80 

Ala He Asp Ala Trp Arg Gin Leu Ala Gly Gly Thr Asp Pro Val Ala 
85 90 95 

Lys Ala Thr Pro Gly Thr He Arg Gly Asp Phe Ala Leu Thr Val Gly 
100 105 HO 
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Glu Asn Val Val His Gly Ser Asp Ser Pro Glu Ser Ala Glu Arg Glu 
115 120 125 

lie Ser lie Trp Phe Pro Asn Leu 
130 135 



<210> 995 
<211> 831 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA00718 

<400> 995 

gcaccaagct gcacaccgtt cagcttggtg atcagaagcc aggttccctt cgtgcactga 60 

actcctctga gctgaccagc ttatacaagg tggtccaact gtg acg gaa att tec 115 

Val Thr Glu lie Ser 
1 5 

aac atg cct gec ggt ggc etc ate gta gec ate gac ggg ccg tct ggc 163 
Asn Met Pro Ala Gly Gly Leu He Val Ala He Asp Gly Pro Ser Gly 
10 15 20 

acc gga aaa tec acc aca tec cgc gcg etc gca acc cgt etc teg gee 211 
Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala Thr Arg Leu Ser Ala 
25 30 35 



aag tac eta gat act ggt gcg atg tac cgc gtc gca acg ctt cat gtg 
Lys Tyr Leu Asp Thr Gly Ala Met Tyr Arg Val Ala Thr Leu His Val 
40 45 50 

ctt aac cag ggg att gac cct gca gat age gca gec gtg ate get gca 
Leu Asn Gin Gly He Asp Pro Ala Asp Ser Ala Ala Val He Ala Ala 
55 60 65 



70 



gtg ttg etc gcg ggc gtc gat gtg caa aag gac ate cgc gga cca gaa 
Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp He Arg Gly Pro Glu 
90 95 100 



aac ttg gtg gcg ttg cag cgc gca etc gee gee aaa gca cat cgc tgc 
Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala Lys Ala His Arg Cys 
120 125 130 



259 



307 



acc get gta ttg ccg ttg teg att tct gac gat ccc gee tec act gag 355 
Thr Ala Val Leu Pro Leu Ser He Ser Asp Asp Pro Ala Ser Thr Glu 

75 80 85 



403 



gtc acc caa aat gtc tec gca gtg tec gcg ate cct gag gtt cgt gaa 451 
Val Thr Gin Asn Val Ser Ala Val Ser Ala He Pro Glu Val Arg Glu 
105 HO H5 



499 



gtc gtc gaa ggc aga gac ate gga acg gca gtg ctt gtc gac gcg ccc 547 
Val Val Glu Gly Arg Asp He Gly Thr Ala Val Leu Val Asp Ala Pro 
135 140 145 
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atc aag gcg ttt etc acc gec tea gcg gaa gtc cgc gec cag cga cgc 595 
lie Lys Ala Phe Leu Thr Ala Ser Ala Glu Val Arg Ala Gin Arg Arg 
150 155 160 165 

ttt gac caa gac acc gca gca ggt cgc gac gta gat ttc gac get gtg 643 
Phe Asp Gin Asp Thr Ala Ala Gly Arg Asp Val Asp Phe Asp Ala Val 
170 175 180 

ctg gca gat gtt gtt cgc cgc gat gaa eta gat tec acc cgt gee gee 691 
Leu Ala Asp Val Val Arg Arg Asp Glu Leu Asp Ser Thr Arg Ala Ala 
185 190 195 

tea ccg ctg aaa cca gca gat gat gca cac ate gtg gac acc tct gat 739 
Ser Pro Leu Lys Pro Ala Asp Asp Ala His lie Val Asp Thr Ser Asp 
200 205 210 

atg acc atg gat caa gta ctt gat cac etc ate cac eta gtg gaa gec 787 
Met Thr Met Asp Gin Val Leu Asp His Leu lie His Leu Val Glu Ala 
215 220 225 

tec get gaa agg age aac cag tgactgataa acacaccatg cct 831 
Ser Ala Glu Arg Ser Asn Gin 
230 235 



<210> 996 
<211> 236 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 996 

Val Thr Glu lie Ser Asn Met Pro Ala Gly Gly Leu lie Val Ala He 
15 10 15 

Asp Gly Pro Ser Gly Thr Gly Lys Ser Thr Thr Ser Arg Ala Leu Ala 
20 25 30 

Thr Arg Leu Ser Ala Lys Tyr Leu Asp Thr Gly Ala Met Tyr Arg Val 
35 40 45 

Ala Thr Leu His Val Leu Asn Gin Gly He Asp Pro Ala Asp Ser Ala 
50 55 60 

Ala Val He Ala Ala Thr Ala Val Leu Pro Leu Ser lie Ser Asp Asp 
65 70 75 80 

Pro Ala Ser Thr Glu Val Leu Leu Ala Gly Val Asp Val Gin Lys Asp 
85 90 95 

He Arg Gly Pro Glu Val Thr Gin Asn Val Ser Ala Val Ser Ala He 
100 105 110 

Pro Glu Val Arg Glu Asn Leu Val Ala Leu Gin Arg Ala Leu Ala Ala 
115 120 125 

Lys Ala His Arg Cys Val Val Glu Gly Arg Asp He Gly Thr Ala Val 
130 135 140 



Leu Val Asp Ala Pro He Lys Ala Phe Leu Thr Ala Ser Ala Glu Val 
145 150 155 160 
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Arg Ala Gin Arg 



Asp Phe Asp Ala 
180 

Ser Thr Arg Ala 
195 

Val Asp Thr Ser 
210 

His Leu Val Glu 
225 



Arg Phe Asp Gin 
165 

Val Leu Ala Asp 



Ala Ser Pro Leu 
200 

Asp Met Thr Met 
215 

Ala Ser Ala Glu 
230 



Asp Thr Ala Ala 
170 

Val Val Arg Arg 
185 

Lys Pro Ala Asp 



Asp Gin Val Leu 
220 

Arg Ser Asn Gin 
235 



Gly Arg Asp Val 
175 

Asp Glu Leu Asp 
190 

Asp Ala His lie 
205 

Asp His Leu lie 



<210> 997 
<211> 1785 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1762) 
<223> RXA01599 

<400> 997 

caccgaacgt ttaagttttc cgcaccgcct gactcgaaaa gatctttttt aaagagctgt 6 0 

tcgatgttta ggttcaacca ggaaggtcgt ctcagacatc atg acc tct agt cga 115 

Met Thr Ser Ser Arg 
1 5 

aaa gtc cgt ccc acc aaa cac att ttc gtc acc ggt gga gtt gtt tec 163 
Lys Val Arg Pro Thr Lys His lie Phe Val Thr Gly Gly Val Val Ser 
10 15 20 

tea etc ggc aaa ggc ctg acc gca gca age ctt ggt caa ttg ctg att 211 
Ser Leu Gly Lys Gly Leu Thr Ala Ala Ser Leu Gly Gin Leu Leu lie 
25 30 35 

gca egg gga ctg teg gtg acc atg cag aag ctg gat cca tac etc aat 259 

Ala Arg Gly Leu Ser Val Thr Met Gin Lys Leu Asp Pro Tyr Leu Asn 
40 45 50 



gtt gat ccg ggc acc atg aat cct ttt gaa cac ggt gaa gtc ttt gtc 
Val Asp Pro Gly Thr Met Asn Pro Phe Glu His Gly Glu Val Phe Val 
55 60 65 



ttc etc gat cgc aac ctg ggg etc aac gec aat gtc acc acc ggc aag 
Phe Leu Asp Arg Asn Leu Gly Leu Asn Ala Asn Val Thr Thr Gly Lys 
90 95 100 



307 



acc gaa gac ggg gca gaa aca gac ctg gat ttg ggc cac tac gag cgt 3 55 
Thr Glu Asp Gly Ala Glu Thr Asp Leu Asp Leu Gly His Tyr Glu Arg 
70 75 80 85 



403 



gtg tat tec act gtg ate gee aag gag cgc agg gga gag tac ctg ggt 451 
Val Tyr Ser Thr Val lie Ala Lys Glu Arg Arg Gly Glu Tyr Leu Gly 
105 HO 115 
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aaa act gtg cag gtc ate cca cac ate act gat gag ate aaa get cgt 
Lys Thr Val Gin Val lie Pro His lie Thr Asp Glu lie Lys Ala Arg 
120 125 130 

att ttg age atg ggc gaa cca gat get cat ggt aac gee cca gac gtg 
He Leu Ser Met Gly Glu Pro Asp Ala His Gly Asn Ala Pro Asp Val 
135 1^0 145 

gtg ate tct gag gtc ggt ggc ace gtc ggt gac att gaa tec cag cca 
Val He Ser Glu Val Gly Gly Thr Val Gly Asp He Glu Ser Gin Pro 
150 155 160 165 

ttc ctt gaa gca get cgc cag gta cgc cat gaa att ggt cgt gaa aac 
Phe Leu Glu Ala Ala Arg Gin Val Arg His Glu He Gly Arg Glu Asn 
170 175 180 



499 



547 



595 



643 



tgc ttc ttc ate cac tgt tct ttg gtg cca tac ttg get ace tea ggt 691 
Cys Phe Phe He His Cys Ser Leu Val Pro Tyr Leu Ala Thr Ser Gly 
185 190 195 

gag ctg aag acc aaa ccc ace cag cat tct gtc gca gag ctg cgc ggc 739 
Glu Leu Lys Thr Lys Pro Thr Gin His Ser Val Ala Glu Leu Arg Gly 
200 205 210 

ate ggt att ttg ccg gat get etc gtg ctt cgt tgc gat egg gag gtc 
He Gly He Leu Pro Asp Ala Leu Val Leu Arg Cys Asp Arg Glu Val 
215 220 225 

cct caa ggt ctg aaa gat aag ate gcg atg atg tgc gat gtt gat tat 
Pro Gin Gly Leu Lys Asp Lys He Ala Met Met Cys Asp Val Asp Tyr 
230 235 240 245 

gaa ggc gtt gta tct tgc cct gat tec agt tct att tac aac att cca 
Glu Gly Val Val Ser Cys Pro Asp Ser Ser Ser He Tyr Asn He Pro 
250 255 260 

gat gtc etc tac cgc gag cac ctg gac acc ttc att att cgt cgc ctg 
Asp Val Leu Tyr Arg Glu His Leu Asp Thr Phe He lie Arg Arg Leu 
265 270 275 

ggc ctt ccg ttc cgt gat gtt gac tgg age acc tgg cac gat ctg ctg 
Gly Leu Pro Phe Arg Asp Val Asp Trp Ser Thr Trp His Asp Leu Leu 
280 285 290 

gaa egg gtg aac aac cca cgc cat gag etc acc gtc ggc ate gtg ggc 
Glu Arg Val Asn Asn Pro Arg His Glu Leu Thr Val Gly He Val Gly 
295 300 305 

aag tac att gat ctt ccc gat get tat etc tea gtg gtg gaa get gtt 
Lys Tyr He Asp Leu Pro Asp Ala Tyr Leu Ser Val Val Glu Ala Val 
310 315 320 325 

cgc get gca ggc tac gee aat tgg acg cgc acc aat ate aag tgg att 1123 
Arg Ala Ala Gly Tyr Ala Asn Trp Thr Arg Thr Asn He Lys Trp He 
330 335 340 

acc tea gat gat tgc gaa acc cca tct ggc gee atg aaa gcg etc age 1171 
Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala Met Lys Ala Leu Ser 
345 350 355 

ggt ttg gat gee ate gtg gtt ccc gga ggt ttc ggt ate cga ggt ate 1219 



787 



835 



883 



931 



979 



1027 



1075 
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Gly Leu Asp Ala He Val Val Pro Gly Gly Phe Gly He Arg Gly He 
360 365 370 

gaa ggc aaa ate ggt gcg att acg ttt gca cgt gag cac aag ate ccg 1267 
Glu Gly Lys He Gly Ala He Thr Phe Ala Arg Glu His Lys He Pro 
375 380 385 

ctt ctt ggc eta tgc ctt ggc ctg cag tgc ace gtc ate gag gca gca 1315 
Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr Val He Glu Ala Ala 
390 395 400 405 

cgc cag gca gga ctg gag cag gca tea tec act gag ttt gac cca get 
Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr Glu Phe Asp Pro Ala 
410 415 420 



1363 



gca acg cag cca gtg ate gec acc atg gaa gag cag aaa get get gtg 1411 
Ala Thr Gin Pro Val He Ala Thr Met Glu Glu Gin Lys Ala Ala Val 
- 425 430 435 

teg ggt gaa get gat ctg ggt ggc acc atg cgt ctt ggc gca tat cct 1459 
Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg Leu Gly Ala Tyr Pro 
440 445 450 

gca acc ctg gag gaa ggc tec tta gta gcg gaa ctg tat ggc aca acg 1507 
Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu Leu Tyr Gly Thr Thr 
455 460 465 

gaa gtc tec gag cgc cac cgt cac cgc tat gag gtc aat aat gee tac 1555 
Glu Val Ser Glu Arg His Arg His Arg Tyr Glu Val Asn Asn Ala Tyr 
470 475 480 485 

cgc gee cag att get gaa ggt tea gat ttg gtc ttc tec gga acc tea 1603 
Arg Ala Gin He Ala Glu Gly Ser Asp Leu Val Phe Ser Gly Thr Ser 
490 495 500 

cct gat gga cat ttg gtg gag ttc gtg gag tac ccc aaa gag gtg cat 1651 
Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr Pro Lys Glu Val His 
505 510 515 

cct tat ctg gtg gca acc cag gcg cac cct gag tac aaa tct cgt cca 1699 
Pro Tyr Leu Val Ala Thr Gin Ala His Pro Glu Tyr Lys Ser Arg Pro 
520 525 530 

acc cat get cat cca ctg ttt tac ggc ctg gtg aag acc get ttg gag 1747 
Thr His Ala His Pro Leu Phe Tyr Gly Leu Val Lys Thr Ala Leu Glu 
535 540 545 

ctg cgt gtc cac cct tagatctaca atgtgatcat ggt 17 85 

Leu Arg Val His Pro 

550 



<210> 998 
<211> 554 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 998 

Met Thr Ser Ser Arg Lys Val Arg Pro Thr Lys His He Phe Val Thr 
15 10 15 
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Gly Gly Val Val Ser Ser Leu Gly Lys Gly Leu Thr Ala Ala Ser Leu 
20 25 30 

Gly Gin Leu Leu He Ala Arg Gly Leu Ser Val Thr Met Gin Lys Leu 
35 40 45 

Asp Pro Tyr Leu Asn Val Asp Pro Gly Thr Met Asn Pro Phe Glu His 
50 55 60 

GlY Glu Val Phe Val Thr Glu Asp Gly Ala Glu Thr Asp Leu Asp Leu 
65 70 75 80 

Gly His Tyr Glu Arg Phe Leu Asp Arg Asn Leu Gly Leu Asn Ala Asn 
85 90 95 

Val Thr Thr Gly Lys Val Tyr Ser Thr Val He Ala Lys Glu Arg Arg 
100 105 HO 

Gly Glu Tyr Leu Gly Lys Thr Val Gin Val He Pro His He Thr Asp 
115 120 125 

Glu He Lys Ala Arg He Leu Ser Met Gly Glu Pro Asp Ala His Gly 
130 135 140 

Asn Ala Pro Asp Val Val He Ser Glu Val Gly Gly Thr Val Gly Asp 
145 150 155 160 

He Glu Ser Gin Pro Phe Leu Glu Ala Ala Arg Gin Val Arg His Glu 
165 170 175 

He Gly Arg Glu Asn Cys Phe Phe He His Cys Ser Leu Val Pro Tyr 
180 185 190 

Leu Ala Thr Ser Gly Glu Leu Lys Thr Lys Pro Thr Gin His Ser Val 
195 200 205 

Ala Glu Leu Arg Gly He Gly He Leu Pro Asp Ala Leu Val Leu Arg 
210 215 220 

Cys Asp Arg Glu Val Pro Gin Gly Leu Lys Asp Lys He Ala Met Met 
225 230 235 240 

Cys Asp Val Asp Tyr Glu Gly Val Val Ser Cys Pro Asp Ser Ser Ser 
245 250 255 

He Tyr Asn He Pro Asp Val Leu Tyr Arg Glu His Leu Asp Thr Phe 
260 265 270 

He He Arg Arg Leu Gly Leu Pro Phe Arg Asp Val Asp Trp Ser Thr 
275 280 285 

Trp His Asp Leu Leu Glu Arg Val Asn Asn Pro Arg His Glu Leu Thr 
290 295 300 

Val Gly He Val Gly Lys Tyr He Asp Leu Pro Asp Ala Tyr Leu Ser 
305 310 315 320 

Val Val Glu Ala Val Arg Ala Ala Gly Tyr Ala Asn Trp Thr Arg Thr 
325 330 335 



Asn 



He Lys Trp He Thr Ser Asp Asp Cys Glu Thr Pro Ser Gly Ala 
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340 345 350 

Met Lys Ala Leu Ser Gly Leu Asp Ala He Val Val Pro Gly Gly Phe 
355 360 365 

Gly He Arg Gly He Glu Gly Lys He Gly Ala He Thr Phe Ala Arg 
370 375 380 

Glu His Lys He Pro Leu Leu Gly Leu Cys Leu Gly Leu Gin Cys Thr 
385 390 395 400 

Val He Glu Ala Ala Arg Gin Ala Gly Leu Glu Gin Ala Ser Ser Thr 
405 410 415 

Glu Phe Asp Pro Ala Ala Thr Gin Pro Val He Ala Thr Met Glu Glu 
420 425 430 

Gin Lys Ala Ala Val Ser Gly Glu Ala Asp Leu Gly Gly Thr Met Arg 
435 440 445 

Leu Gly Ala Tyr Pro Ala Thr Leu Glu Glu Gly Ser Leu Val Ala Glu 
450 455 460 

Leu Tyr Gly Thr Thr Glu Val Ser Glu Arg His Arg His Arg Tyr Glu 
465 470 475 480 

Val Asn Asn Ala Tyr Arg Ala Gin He Ala Glu Gly Ser Asp Leu Val 
485 490 495 

Phe Ser Gly Thr Ser Pro Asp Gly His Leu Val Glu Phe Val Glu Tyr 
500 505 510 

Pro Lys Glu Val His Pro Tyr Leu Val Ala Thr Gin Ala His Pro Glu 
515 520 525 

Tyr Lys Ser Arg Pro Thr His Ala His Pro Leu Phe Tyr Gly Leu Val 
530 535 540 

Lys Thr Ala Leu Glu Leu Arg Val His Pro 
545 550 



<210> 999 
<211> 3462 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3439) 
<223> RXN02234 

<400> 999 

acccagaggc cgctgccggc ccaaatgatg caagccccct gtttgaccag tttgttgagc 60 

tgatggatgc agacgctcag aagaaaggcg cataaataac atg cca aag cgt tea 11 

Met Pro Lys Arg Ser 

1 5 

gat att aac cac gtc etc gtc ate ggt tec ggc ccc ate gtc att ggc 16 

Asp He Asn His Val Leu Val He Gly Ser Gly Pro He Val He Gly 
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10 15 20 

cag gca tgt gaa ttc gac tac tec ggc acc cag get tgc cgc gtg ctg 211 
Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin Ala Cys Arg Val Leu 
25 30 35 

aag gaa gag gga ctg cgc gtc acc etc ate aac tec aac cca gca acg 259 
Lys Glu Glu Gly Leu Arg Val Thr Leu lie Asn Ser Asn Pro Ala Thr 
40 ' 45 50 

ate atg acc gac cca gaa atg get gac cac acc tac gtg gag cca ate 307 
He Met Thr Asp Pro Glu Met Ala Asp His Thr Tyr Val Glu Pro He 
55 60 65 

gag ccg gaa tac ate gac aag att ttc get aag gaa ate gag cag ggc 355 
Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys Glu He Glu Gin Gly 
70 75 80 85 



cac cca ate gac gee gtc ctg gca acc ctt ggt ggc cag act gca ctt 
His Pro He Asp Ala Val Leu Ala Thr Leu Gly Gly Gin Thr Ala Leu 
90 95 100 

aac gca get ate cag ctg gat cgc etc ggc ate ctg gaa aag tac ggc 
Asn Ala Ala He Gin Leu Asp Arg Leu Gly He Leu Glu Lys Tyr Gly 
105 HO H5 

gtt gaa etc ate ggt gca gac ate gat gee att gag cgc ggc gaa gat 
Val Glu Leu He Gly Ala Asp He Asp Ala He Glu Arg Gly Glu Asp 
120 125 130 

cgc cag aag ttc aag gat att gtc acc acc ate ggt ggc gaa tec gcg 
Arg Gin Lys Phe Lys Asp He Val Thr Thr He Gly Gly Glu Ser Ala 
135 140 145 



gaa etc ggc ctt cca gta gtc gtg cgt cca tec ttc act atg ggt ggc 
Glu Leu Gly Leu Pro Val Val Val Arg Pro Ser Phe Thr Met Gly Gly 
170 175 180 



ggc gtg cac acc ggc gac tct gtc acc gtg gca cct gee ctg acc ctg 
Gly Val His Thr Gly Asp Ser Val Thr Val Ala Pro Ala Leu Thr Leu 
250 255 260 



403 



451 



499 



547 



cgt tec cgc gtc tgc cac aac atg gaa gaa gtc cac gag act gtc gca 595 
Arg Ser Arg Val Cys His Asn Met Glu Glu Val His Glu Thr Val Ala 
150 155 160 165 



643 



ctg ggc tec ggt ctt gca tac aac acc gaa gac ctt gag cgc ate get 691 
Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu Asp Leu Glu Arg He Ala 
185 190 195 

ggt ggc gga ctt get gca tct cct gaa gca aac gtc ttg ate gaa gaa 73 9 
Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala Asn Val Leu He Glu Glu 
200 205 210 

tec ate ctt ggt tgg aag gaa ttc gag etc gag etc atg cgc gat acc 787 
Ser He Leu Gly Trp Lys Glu Phe Glu Leu Glu Leu Met Arg Asp Thr 
215 220 225 

gca gac aac gtt gtg gtt ate tgc tec att gaa aac gtc gac gca ctg 835 
Ala Asp Asn Val Val Val He Cys Ser He Glu Asn Val Asp Ala Leu 
230 235 240 245 



883 
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act gac cgt gaa ttc cag aag atg cgc gat cag ggt ate gec ate ate 931 
Thr Asp Arg Glu Phe Gin Lys Met Arg Asp Gin Gly lie Ala lie lie 
265 270 275 



cgc gag gtc ggc gtg gac ace ggt gga tgt aac ate cag ttc gee ate 
Arg Glu Val Gly Val Asp Thr Gly Gly Cys Asn He Gin Phe Ala He 
280 285 290 

aac cca gtt gat ggc cgc ate ate ace att gag atg aac cca cgt gtg 
Asn Pro Val Asp Gly Arg He He Thr He Glu Met Asn Pro Arg Val 
295 300 305 

tct cgt tec tec get ctg gca tec aag gca acg ggc ttc cca att gee 
Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala Thr Gly Phe Pro He Ala 
310 315 320 325 



aac gac ate act ggt gaa acc cca get gcg ttt gag ccc acc ate gac 
Asn Asp He Thr Gly Glu Thr Pro Ala Ala Phe Glu Pro Thr He Asp 
345 350 355 



gac gca cca ttc eta aac gaa gat etc ctg cgc gaa gca aag ttc atg 
Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg Glu Ala Lys Phe Met 
490 495 500 



979 



1027 



1075 



aag atg get gec aag ctg get ate gga tac acc ctg gat gag ate acc 1123 

Lys Met Ala Ala Lys Leu Ala He Gly Tyr Thr Leu Asp Glu He Thr 

330 335 340 



1171 



tac gtc gtg gtc aag gee cca cgc ttt get ttc gag aag ttt gtc ggc 1219 
Tyr Val Val Val Lys Ala Pro Arg Phe Ala Phe Glu Lys Phe Val Gly 
360 365 370 

get gat gac act ttg acc acc acc atg aag tec gtc ggt gag gtc atg 12 67 
Ala Asp Asp Thr Leu Thr Thr Thr Met Lys Ser Val Gly Glu Val Met 
375 380 385 

tec ctg ggc cgc aac tac att gca gca ctg aac aag gca ctg cgt tec 1315 
Ser Leu Gly Arg Asn Tyr He Ala Ala Leu Asn Lys Ala Leu Arg Ser 
390 395 400 405 

ctg gaa acc aag cag cag ggt ttc tgg acc aag cct gat gag ttc ttc 13 63 
Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr Lys Pro Asp Glu Phe Phe 
410 415 420 

gca ggg gag cgc get acc gat aag gca get gtt ctg gaa gat etc aag 1411 
Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala Val Leu Glu Asp Leu Lys 
425 430 435 

cgc cca acc gaa ggc cgc etc tac gac gtt gag ctg gca atg cgc ctt 1459 
Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu Leu Ala Met Arg Leu 
440 445 450 

ggc gca age gtg gaa gaa etc tac gaa gca tct tct att gat cct tgg 1507 
Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser Ser He Asp Pro Trp 
455 460 465 

ttc etc gec gag ctt gaa get etc gtg cag ttc cgc cag aag etc gtt 1555 
Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe Arg Gin Lys Leu Val 
470 475 480 485 



1603 
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ggt ctg tec gac ctg cag ate gca gec ctt cgc cca gag ttc get ggc 1651 
Gly Leu Ser Asp Leu Gin He Ala Ala Leu Arg Pro Glu Phe Ala Gly 
505 510 515 

gaa gac ggc gta cgc ace ttg cgt ctg tec eta ggc ate cgc cca gta 1699 
Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu Gly He Arg Pro Val 
520 525 530 

ttc aag act gtg gat acc tgt gca gca gag ttt gaa get aag act ccg 1747 
Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe Glu Ala Lys Thr Pro 
535 540 545 

tac cac tac tec gca tac gag ctg gat cca gca get gag tct gag gtc 1795 
Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala Ala Glu Ser Glu Val 
550 555 560 565 

gca cca cag act gag cgt gaa aag gtc ctg ate ttg ggc tec ggt cca 1843 
Ala Pro Gin Thr Glu Arg Glu Lys Val Leu He Leu Gly Ser Gly Pro 
570 575 580 

aac cgc ate ggc cag ggc ate gag ttc gac tac tec tgt gtt cac gca 
Asn Arg He Gly Gin Gly He Glu Phe Asp Tyr Ser Cys Val His Ala 
585 590 595 

get ctt gag etc tec cgc gtc ggc tac gaa act gtc atg gtc aac tgc 
Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr Val Met Val Asn Cys 
600 605 610 

aac cca gag acc gtg tec acc gac tac gac acc get gac cgc ctg tac 
Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr Ala Asp Arg Leu Tyr 
615 620 625 

ttc gag cca ctg acc ttc gaa gac gtc atg gag gtc tac cac get gag 
Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu Val Tyr His Ala Glu 
630 635 640 645 

gcg cag tec ggc acc gtc gca ggt gtt ate gtc cag ctt ggt ggc cag 
Ala Gin Ser Gly Thr Val Ala Gly Val He Val Gin Leu Gly Gly Gin 
650 655 660 

act cct ctg ggc ttg gca gat cgt ttg aag aag get ggc gtc cct gtc 2131 
Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys Ala Gly Val Pro Val 
665 670 675 

att ggt acc tec cca gag gca ate gac atg get gag gac cgt ggc gag 2179 
He Gly Thr Ser Pro Glu Ala He Asp Met Ala Glu Asp Arg Gly Glu 
680 685 690 



ttc ggt gca ctg ctg aac cgc gag cag ctt cct get cca gca ttc ggc 
Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro Ala Pro Ala Phe Gly 
695 700 705 



1891 



1939 



1987 



2035 



2083 



2227 



acc gca acc tct ttc gaa gag get cgc aca gta gee gat gag ate age 2275 
Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val Ala Asp Glu He Ser 
710 715 720 725 

tac cca gtg ctg gtt cgc cct tec tac gtc ttg ggt ggc cgt ggc atg 2323 
Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu Gly Gly Arg Gly Met 
730 735 740 



gag att gtc tac gat gag get tec etc gag gat tac ate aac cgc gca 



2371 
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Glu lie Val Tyr Asp Glu Ala Ser Leu Glu Asp Tyr lie Asn Arg Ala 
745 750 755 

act gag ttg tct tct gac cac cca gtg ctg gtt gac cgc ttc eta gac 
Thr Glu Leu Ser Ser Asp His Pro Val Leu Val Asp Arg Phe Leu Asp 
760 765 770 



tac ctg gca ggc gtc atg gag cac ate gag gaa gec ggc att cac tec 
Tyr Leu Ala Gly Val Met Glu His lie Glu Glu Ala Gly lie His Ser 
790 795 800 805 



gta cag ggc ctg atg aac gtc cag tac gca etc aag gac gac ate etc 
Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu Lys Asp Asp He Leu 
840 845 850 

tac gtc ate gag gca aac cca cgt gca tec cgc acc gtg ccg ttc gtc 
Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg Thr Val Pro Phe Val 
855 860 865 



gaa gca gtg ttg ccg ttc aac cgc ttc cgt cgc cca gat gga aag acc 
Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg Pro Asp Gly Lys Thr 
920 925 930 



ggc ttg gec aac aac ttc ggc get gca tat gca aag get gaa get ggc 
Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala Lys Ala Glu Ala Gly 
950 955 960 965 

gcg ttt ggt gca ttg cca acc gaa ggc acc gtc ttc gtg acc gtg get 
Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val Phe Val Thr Val Ala 
970 975 980 

aac cgc gac aag cgc acc ctg ate ctg cca ate cag cgc ctg gcg ttg 
Asn Arg Asp Lys Arg Thr Leu lie Leu Pro He Gin Arg Leu Ala Leu 



2419 



aac get att gag ate gac gtc gac gca ctg tgc gac ggc gac gag gtc 2467 
Asn Ala He Glu He Asp Val Asp Ala Leu Cys Asp Gly Asp Glu Val 
775 780 785 



2515 



ggt gac tec gca tgt gca ctt cct cca atg act ttg ggc gca cag gac 2563 
Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr Leu Gly Ala Gin Asp 
810 815 820 

ate gag aag gtc cgc gaa gca acc aag aag ctg get ctg ggc ate ggt 2611 

lie Glu Lys Val Arg Glu Ala Thr Lys Lys Leu Ala Leu Gly He Gly 

825 830 835 



2659 



2707 



tec aag gca acg ggc gtc aac ctg gec aag gca gca tec cgt ate gca 2755 
Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala Ala Ser Arg He Ala 
870 875 880 885 

gtg ggc gec acc ate aag gat etc caa gat gag ggc atg att cct acc 2803 
Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu Gly Met He Pro Thr 
890 895 900 

gag tac gac ggc ggc tec ttg cca ctg gac get cca ate get gtg aag 2851 
Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala Pro He Ala Val Lys 
905 910 915 



2899 



ctg gac acc ctg ctt tec cca gag atg aag tec act ggc gag gtc atg 2947 
Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser Thr Gly Glu Val Met 
935 940 945 



2995 



3043 



3091 
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985 990 995 

atg ggc tac aag ate etc gec acc gaa ggc acc gca ggc atg ctg cgc 
Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr Ala Gly Met Leu Arg 
1000 1005 1010 

cgc aac ggc att gag tgt gaa gtt gtg etc aag get tec gac ate cgc 
Arg Asn Gly He Glu Cys Glu Val Val Leu Lys Ala Ser Asp He Arg 
1015 1020 1025 

gaa ggt gta gag ggc aag tec ate gtg gat cgt ate cgc gaa ggc gaa 323 5 
Glu Gly Val Glu Gly Lys Ser He Val Asp Arg He Arg Glu Gly Glu 
1030 1035 1040 1045 



3139 



3187 



gtt gac etc ate etc aac acc cca get ggt tct get ggc get cgc cac 
Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser Ala Gly Ala Arg His 
1050 1055 1060 



3283 



gat ggc tac gat ate cgc gca gca gca gtg acc gtg ggt gtt ccg ctg 3331 
Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr Val Gly Val Pro Leu 
1065 1070 1075 

ate acc act gtt cag ggt gtc acc gca get gtc cag ggc ata gag gee 3379 
He Thr Thr Val Gin Gly Val Thr Ala Ala Val Gin Gly He Glu Ala 
1080 1085 1090 

ctg cgt gag ggc gtt gtc age gtc cgc gcg ctg cag gaa etc gac cac 3427 
Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu Gin Glu Leu Asp His 
1095 HOO H05 



gca gtc aag get taagecctat gaeattegge gag 

Ala Val Lys Ala 

1110 



3462 



<210> 1000 
<211> 1113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1000 

Met Pro Lys Arg Ser Asp He Asn His Val Leu Val He Gly Ser Gly 
15 10 15 

Pro He Val He Gly Gin Ala Cys Glu Phe Asp Tyr Ser Gly Thr Gin 
20 25 30 

Ala Cys Arg Val Leu Lys Glu Glu Gly Leu Arg Val Thr Leu He Asn 
35 40 45 

Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His Thr 
50 55 60 

Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala Lys 
65 70 75 80 

Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu Gly 
85 90 95 

Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly He 
100 105 HO 
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Leu Glu Lys Tyr 
115 

Glu Arg Gly Glu 
130 

Gly Gly Glu Ser 
145 

His Glu Thr Val 



Phe Thr Met Gly 
180 

Leu Glu Arg lie 
195 

Val Leu lie Glu 
210 

Leu Met Arg Asp 
225 

Asn Val Asp Ala 



Pro Ala Leu Thr 
260 

Gly lie Ala lie 
275 

lie Gin Phe Ala 
290 

Met Asn Pro Arg 
305 

Gly Phe Pro lie 



Leu Asp Glu lie 
340 

Glu Pro Thr lie 
355 

Glu Lys Phe Val 
370 

Val Gly Glu Val 
385 

Lys Ala Leu Arg 



Pro Asp Glu Phe 
420 



Gly Val Glu Leu 
120 

Asp Arg Gin Lys 
135 

Ala Arg Ser Arg 
150 

Ala Glu Leu Gly 
165 

Gly Leu Gly Ser 



Ala Gly Gly Gly 
200 

Glu Ser He Leu 
215 

Thr Ala Asp Asn 
230 

Leu Gly Val His 
245 

Leu Thr Asp Arg 



He Arg Glu Val 
280 

He Asn Pro Val 
295 

Val Ser Arg Ser 
310 

Ala Lys Met Ala 
325 

Thr Asn Asp He 



Asp Tyr Val Val 
360 

Gly Ala Asp Asp 
375 

Met Ser Leu Gly 
390 

Ser Leu Glu Thr 
405 

Phe Ala Gly Glu 



He Gly Ala Asp 



Phe Lys Asp He 
140 

Val Cys His Asn 
155 

Leu Pro Val Val 
170 

Gly Leu Ala Tyr 
185 

Leu Ala Ala Ser 



Gly Trp Lys Glu 
220 

Val Val Val He 
235 

Thr Gly Asp Ser 
250 

Glu Phe Gin Lys 
265 

Gly Val Asp Thr 



Asp Gly Arg He 
300 

Ser Ala Leu Ala 
315 

Ala Lys Leu Ala 
330 

Thr Gly Glu Thr 
345 

Val Lys Ala Pro 



Thr Leu Thr Thr 
380 

Arg Asn Tyr He 
395 

Lys Gin Gin Gly 
410 

Arg Ala Thr Asp 
425 



He Asp Ala He 
125 

Val Thr Thr He 



Met Glu Glu Val 
160 

Val Arg Pro Ser 
175 

Asn Thr Glu Asp 
190 

Pro Glu Ala Asn 
205 

Phe Glu Leu Glu 



Cys Ser He Glu 
240 

Val Thr Val Ala 
255 

Met Arg Asp Gin 
270 

Gly Gly Cys Asn 
285 

He Thr He Glu 



Ser Lys Ala Thr 
320 

He Gly Tyr Thr 
335 

Pro Ala Ala Phe 
350 

Arg Phe Ala Phe 
365 

Thr Met Lys Ser 



Ala Ala Leu Asn 
400 

Phe Trp Thr Lys 
415 

Lys Ala Ala Val 
430 
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Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val Glu 
435 440 445 

Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala Ser 
450 455 460 

Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin Phe 
465 470 475 480 

Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu Arg 
485 490 495 

Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu Arg 
500 505 510 

Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser Leu 
515 520 525 

Gly He Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu Phe 
530 535 540 

Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro Ala 
545 550 555 560 

Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu He 
565 570 575 

Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp Tyr 
580 585 590 

Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu Thr 
595 600 605 

Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp Thr 
610 615 620 

Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met Glu 
625 630 635 640 

Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He Val 
645 650 655 

Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys Lys 
660 665 670 

Ala Gly Val Pro Val IIg Gly Thr Ser Pro Glu Ala He Asp Met Ala 

675 680 685 

Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu Pro 
690 695 700 

Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr Val 
705 710 715 720 

Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val Leu 
725 730 735 

Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu Asp 
740 745 750 

Tyr He Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu Val 
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755 760 765 

Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu Cys 
770 775 780 

Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His He Glu Glu 
785 790 795 800 

Ala Gly He His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met Thr 
805 810 815 

Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys Leu 
820 825 §30 

Ala Leu Gly He Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala Leu 
835 840 845 

Lys Asp Asp He Leu Tyr Val He Glu Ala Asn Pro Arg Ala Ser Arg 
850 855 860 

Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys Ala 
865 870 875 880 

Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp Glu 
885 890 895 

Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp Ala 
900 905 910 

Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg Arg 
915 920 925 

Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys Ser 
930 935 940 

Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr Ala 
945 950 955 960 

Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr Val 
965 970 975 

Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu He Leu Pro He 
980 985 990 

Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly Thr 
995 1000 1005 

Ala Gly Met Leu Arg Arg Asn Gly He Glu Cys Glu Val Val Leu Lys 
1010 1015 1020 

Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp Arg 
1025 1030 1035 1040 

He Arg Glu Gly Glu Val Asp Leu He Leu Asn Thr Pro Ala Gly Ser 
1045 1050 1055 

Ala Gly Ala Arg His Asp Gly Tyr Asp He Arg Ala Ala Ala Val Thr 
1060 1065 1070 

Val Gly Val Pro Leu He Thr Thr Val Gin Gly Val Thr Ala Ala Val 
1075 1080 1085 
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Gln Gly He Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala Leu 
1090 1095 1100 

Gin Glu Leu Asp His Ala Val Lys Ala 
1105 IHO 



<210> 1001 
<211> 3221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (3198) 
<223> FRXA02234 

^4QQ> 1001 

ggc tec aac cca gca acg ate atg acc gac cca gaa atg get gac cac 

Gly Ser Asn Pro Ala Thr He Met Thr Asp Pro Glu Met Ala Asp His 

1 5 10 15 

acc tac gtg gag cca ate gag ccg gaa tac ate gac aag att ttc get 
Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

aag gaa ate gag cag ggc cac cca ate gac gec gtc ctg gca acc ctt 
Lys Glu He Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 



48 



96 



144 



ggt ggc cag act gca ctt aac gca get ate cag ctg gat cgc etc ggc 192 
Gly Gly Gin Thr Ala Leu Asn Ala Ala He Gin Leu Asp Arg Leu Gly 
50 55 60 

ate ctg gaa aag tac ggc gtt gaa etc ate ggt gca gac ate gat gee 240 
He Leu Glu Lys Tyr Gly Val Glu Leu He Gly Ala Asp He Asp Ala 
65 70 75 80 

att gag cgc ggc gaa gat cgc cag aag ttc aag gat att gtc acc acc 
He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
85 90 95 

ate ggt ggc gaa tec gcg cgt tec cgc gtc tgc cac aac atg gaa gaa 
He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 HO 

gtc cac gag act gtc gca gaa etc ggc ctt cca gta gtc gtg cgt cca 
Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

tec ttc act atg ggt ggc ctg ggc tec ggt ctt gca tac aac acc gaa 
Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

gac ctt gag cgc ate get ggt ggc gga ctt get CTCa tct CCt QZa QC3. 480 
Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 



288 



336 



384 



432 



aac gtc ttg ate gaa gaa tec ate ctt ggt tgg aag gaa ttc gag etc 
Asn Val Leu He Glu Glu Ser lie Leu Gly Trp Lys Glu Phe Glu Leu 



528 
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165 170 175 

gag etc atg cgc gat acc gca gac aac gtt gtg gtt ate tgc tec att 
Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val lie Cys Ser He 
180 185 190 

gaa aac gtc gac gca ctg ggc gtg cac acc ggc gac tct gtc acc gtg 
Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

gca cct gec ctg acc ctg act gac cgt gaa ttc cag aag atg cgc gat 
Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

cag ggt ate gec ate ate cgc gag gtc ggc gtg gac acc ggt gga tgt 

Gin Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

aac ate cag ttc gec ate aac cca gtt gat ggc cgc ate ate acc att 
Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

gag atg aac cca cgt gtg tct cgt tec tec get ctg gca tec aag gca 
Glu. Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

acg ggc ttc cca att gee aag atg get gec aag ctg get ate gga tac 
Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

acc ctg gat gag ate acc aac gac ate act ggt gaa acc cca get gcg 
Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

ttt gag ccc acc ate gac tac gtc gtg gtc aag gec cca cgc ttt get 
Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

ttc gag aag ttt gtc ggc get gat gac act ttg acc acc acc atg aag 
Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

tec gtc ggt gag gtc atg tec ctg ggc cgc aac tac att gca gca ctg 
Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

aac aag gca ctg cgt tec ctg gaa acc aag cag cag ggt ttc tgg acc 
Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 



gtt ctg gaa gat etc aag cgc cca acc gaa ggc cgc etc tac gac gtt 
Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

gag ctg gca atg cgc ctt ggc gca age gtg gaa gaa etc tac gaa gca 
Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



aag cct gat gag ttc ttc gca ggg gag cgc get acc gat aag gca get 1152 
Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
370 375 380 



1200 



1248 
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tct tct att gat cct tgg ttc etc gec gag ctt gaa get etc gtg cag 1296 
Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 



ttc cgc cag aag etc gtt gac gca cca ttc eta aac gaa gat etc ctg 
Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 



tac tec tgt gtt cac gca get ctt gag etc tec cgc gtc ggc tac gaa 
Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

act gtc atg gtc aac tgc aac cca gag acc gtg tec acc gac tac gac 
Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 



gtc cag ctt ggt ggc cag act cct ctg ggc ttg gca gat cgt ttg aag 
Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 



1344 



cgc gaa gca aag ttc atg ggt ctg tec gac ctg cag ate gca gee ctt 13 92 
Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

cgc cca gag ttc get ggc gaa gac ggc gta cgc acc ttg cgt ctg tec 1440 
Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

eta ggc ate cgc cca gta ttc aag act gtg gat acc tgt gca gca gag 
Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

ttt gaa get aag act ccg tac cac tac tec gca tac gag ctg gat cca 
Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

gca get gag tct gag gtc gca cca cag act gag cgt gaa aag gtc ctg 
Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

ate ttg ggc tec ggt cca aac cgc ate ggc cag ggc ate gag ttc gac 1632 

He Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 
530 535 540 



1488 



1536 



1584 



1680 



1728 



acc get gac cgc ctg tac ttc gag cca ctg acc ttc gaa gac gtc atg 1776 
Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

gag gtc tac cac get gag gcg cag tec ggc acc gtc gca ggt gtt ate 1824 
Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He 
595 600 605 



1872 



aag get ggc gtc cct gtc att ggt acc tec cca gag gca ate gac atg 1920 
Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 
625 630 635 640 

get gag gac cgt ggc gag ttc ggt gca ctg ctg aac cgc gag cag ctt 1968 
Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 
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cct get cca gca ttc ggc acc gca acc tct ttc gaa gag get cgc aca 
Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 



2016 



gta gec gat gag ate age tac cca gtg ctg gtt cgc cct tec tac gtc 2 064 
Val Ala Asp Glu lie Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 



ttg ggt ggc cgt ggc atg gag att gtc 
Leu Gly Gly Arg Gly Met Glu lie Val 
690 695 

gat tac ate aac cgc gca act gag ttg 
Asp Tyr lie Asn Arg Ala Thr Glu Leu 
705 710 

gtt gac cgc ttc eta gac aac get att 
Val Asp Arg Phe Leu Asp Asn Ala lie 
725 



tac gat gag get tec etc gag 2112 
Tyr Asp Glu Ala Ser Leu Glu 
700 

tct tct gac cac cca gtg ctg 2160 
Ser Ser Asp His Pro Val Leu 
715 720 

gag ate gac gtc gac gca ctg 22 08 
Glu lie Asp Val Asp Ala Leu 
730 735 



tgc gac ggc gac gag gtc tac ctg gca ggc gtc atg gag cac ate gag 
Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 



2256 



gaa gee ggc att cac tec ggt gac tec gca tgt gca ctt cct cca atg 2304 
Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 



act ttg ggc gca cag gac ate gag aag gtc cgc gaa gca acc aag aag 2352 
Thr Leu Gly Ala Gin Asp He Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 



ctg get ctg ggc ate ggt gta cag 
Leu Ala Leu Gly He Gly Val Gin 
785 790 

etc aag gac gac ate etc tac gtc 
Leu Lys Asp Asp He Leu Tyr Val 
805 



ggc ctg atg aac gtc cag tac gca 240 0 
Gly Leu Met Asn Val Gin Tyr Ala 
795 800 

ate gag gca aac cca cgt gca tec 2448 
lie Glu Ala Asn Pro Arg Ala Ser 
810 815 



cgc acc gtg ccg ttc gtc tec aag gca acg ggc gtc aac ctg gee aag 2496 
Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 



gca gca tec cgt ate gca gtg ggc gee acc ate aag gat etc caa gat 2544 
Ala Ala Ser Arg He Ala Val Gly Ala Thr He Lys Asp Leu Gin Asp 
835 840 845 



gag ggc atg att cct acc gag tac gac ggc ggc tec ttg cca ctg gac 2592 
Glu Gly Met He Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 



get cca ate get gtg aag gaa gca gtg ttg ccg ttc aac cgc ttc cgt 2640 
Ala Pro He Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 



cgc cca gat gga aag acc ctg gac acc ctg ctt tec cca gag atg aag 2688 
Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 



tec act ggc gag gtc atg ggc ttg gec aac aac ttc ggc get gca tat 



2736 
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Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

gca aag get gaa get ggc gcg ttt ggt gca ttg cca ace gaa ggc acc 
Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 



2784 



gtc ttc gtg acc gtg get aac cgc gac aag cgc acc ctg ate ctg cca 2 832 
Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

ate cag cgc ctg gcg ttg atg ggc tac aag ate etc gee acc gaa ggc 2880 
lie Gin Arg Leu Ala Leu Met Gly Tyr Lys lie Leu Ala Thr Glu Gly 
945 950 955 960 



acc gca ggc atg ctg cgc cgc aac ggc att gag tgt gaa gtt gtg etc 2928 
Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 



aag get tec gac ate cgc gaa ggt gta gag ggc aag tec ate gtg gat 2976 
Lys Ala Ser Asp lie Arg Glu Gly Val Glu Gly Lys Ser lie Val Asp 
980 985 990 



cgt ate cgc gaa ggc gaa gtt gac etc ate etc aac acc cca get ggt 3 024 
Arg lie Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 



tct get ggc get cgc cac gat ggc tac gat ate cgc gca gca gca gtg 3 072 
Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 



acc gtg ggt gtt ccg ctg ate acc act gtt cag ggt gtc acc gca get 3120 
Thr Val Gly Val Pro Leu lie Thr Thr Val Gin Gly Val Thr Ala Ala 
1025 1030 1035 1040 

gtc cag ggc at a gag gee ctg cgt gag ggc gtt gtc age gtc cgc gcg 3168 
Val Gin Gly lie Glu Ala Leu Arg Glu Gly Val Val Ser Val Arg Ala 
1045 1050 1055 

ctg cag gaa etc gac cac gca gtc aag get taagecctat gaeattegge 3218 
Leu Gin Glu Leu Asp His Ala Val Lys Ala 
1060 1065 

gag 3221 



<210> 1002 
<211> 1066 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1002 

Gly Ser Asn Pro Ala Thr lie Met Thr Asp Pro Glu Met Ala Asp His 
15 10 15 

Thr Tyr Val Glu Pro He Glu Pro Glu Tyr He Asp Lys He Phe Ala 
20 25 30 

Lys Glu lie Glu Gin Gly His Pro He Asp Ala Val Leu Ala Thr Leu 
35 40 45 
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Gly Gly Gin Thr Ala Leu Asn Ala Ala lie Gin Leu Asp Arg Leu Gly 
50 55 60 

lie Leu Glu Lys Tyr Gly Val Glu Leu lie Gly Ala Asp He Asp Ala 
65 70 75 80 

He Glu Arg Gly Glu Asp Arg Gin Lys Phe Lys Asp He Val Thr Thr 
85 90 95 

He Gly Gly Glu Ser Ala Arg Ser Arg Val Cys His Asn Met Glu Glu 
100 105 HO 

Val His Glu Thr Val Ala Glu Leu Gly Leu Pro Val Val Val Arg Pro 
115 120 125 

Ser Phe Thr Met Gly Gly Leu Gly Ser Gly Leu Ala Tyr Asn Thr Glu 
130 135 140 

Asp Leu Glu Arg He Ala Gly Gly Gly Leu Ala Ala Ser Pro Glu Ala 
145 150 155 160 

Asn Val Leu He Glu Glu Ser He Leu Gly Trp Lys Glu Phe Glu Leu 
165 170 175 

Glu Leu Met Arg Asp Thr Ala Asp Asn Val Val Val He Cys Ser He 
180 185 190 

Glu Asn Val Asp Ala Leu Gly Val His Thr Gly Asp Ser Val Thr Val 
195 200 205 

Ala Pro Ala Leu Thr Leu Thr Asp Arg Glu Phe Gin Lys Met Arg Asp 
210 215 220 

Gin Gly He Ala He He Arg Glu Val Gly Val Asp Thr Gly Gly Cys 
225 230 235 240 

Asn He Gin Phe Ala He Asn Pro Val Asp Gly Arg He He Thr He 
245 250 255 

Glu Met Asn Pro Arg Val Ser Arg Ser Ser Ala Leu Ala Ser Lys Ala 
260 265 270 

Thr Gly Phe Pro He Ala Lys Met Ala Ala Lys Leu Ala He Gly Tyr 
275 280 285 

Thr Leu Asp Glu He Thr Asn Asp He Thr Gly Glu Thr Pro Ala Ala 
290 295 300 

Phe Glu Pro Thr He Asp Tyr Val Val Val Lys Ala Pro Arg Phe Ala 
305 310 315 320 

Phe Glu Lys Phe Val Gly Ala Asp Asp Thr Leu Thr Thr Thr Met Lys 
325 330 335 

Ser Val Gly Glu Val Met Ser Leu Gly Arg Asn Tyr He Ala Ala Leu 
340 345 350 

Asn Lys Ala Leu Arg Ser Leu Glu Thr Lys Gin Gin Gly Phe Trp Thr 
355 360 365 

Lys Pro Asp Glu Phe Phe Ala Gly Glu Arg Ala Thr Asp Lys Ala Ala 
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370 375 380 

Val Leu Glu Asp Leu Lys Arg Pro Thr Glu Gly Arg Leu Tyr Asp Val 
385 390 395 400 

Glu Leu Ala Met Arg Leu Gly Ala Ser Val Glu Glu Leu Tyr Glu Ala 
405 410 415 

Ser Ser lie Asp Pro Trp Phe Leu Ala Glu Leu Glu Ala Leu Val Gin 
420 425 430 

Phe Arg Gin Lys Leu Val Asp Ala Pro Phe Leu Asn Glu Asp Leu Leu 
435 440 445 

Arg Glu Ala Lys Phe Met Gly Leu Ser Asp Leu Gin lie Ala Ala Leu 
450 455 460 

Arg Pro Glu Phe Ala Gly Glu Asp Gly Val Arg Thr Leu Arg Leu Ser 
465 470 475 480 

Leu Gly lie Arg Pro Val Phe Lys Thr Val Asp Thr Cys Ala Ala Glu 
485 490 495 

Phe Glu Ala Lys Thr Pro Tyr His Tyr Ser Ala Tyr Glu Leu Asp Pro 
500 505 510 

Ala Ala Glu Ser Glu Val Ala Pro Gin Thr Glu Arg Glu Lys Val Leu 
515 520 525 

lie Leu Gly Ser Gly Pro Asn Arg He Gly Gin Gly He Glu Phe Asp 
530 535 540 

Tyr Ser Cys Val His Ala Ala Leu Glu Leu Ser Arg Val Gly Tyr Glu 
545 550 555 560 

Thr Val Met Val Asn Cys Asn Pro Glu Thr Val Ser Thr Asp Tyr Asp 
565 570 575 

Thr Ala Asp Arg Leu Tyr Phe Glu Pro Leu Thr Phe Glu Asp Val Met 
580 585 590 

Glu Val Tyr His Ala Glu Ala Gin Ser Gly Thr Val Ala Gly Val He 
595 600 605 

Val Gin Leu Gly Gly Gin Thr Pro Leu Gly Leu Ala Asp Arg Leu Lys 
610 615 620 

Lys Ala Gly Val Pro Val He Gly Thr Ser Pro Glu Ala He Asp Met 
625 630 635 640 

Ala Glu Asp Arg Gly Glu Phe Gly Ala Leu Leu Asn Arg Glu Gin Leu 
645 650 655 

Pro Ala Pro Ala Phe Gly Thr Ala Thr Ser Phe Glu Glu Ala Arg Thr 
660 665 670 

Val Ala Asp Glu He Ser Tyr Pro Val Leu Val Arg Pro Ser Tyr Val 
675 680 685 

Leu Gly Gly Arg Gly Met Glu He Val Tyr Asp Glu Ala Ser Leu Glu 
690 695 700 
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Asp Tyr lie Asn Arg Ala Thr Glu Leu Ser Ser Asp His Pro Val Leu 
705 710 715 720 

Val Asp Arg Phe Leu Asp Asn Ala lie Glu lie Asp Val Asp Ala Leu 
725 730 735 

Cys Asp Gly Asp Glu Val Tyr Leu Ala Gly Val Met Glu His lie Glu 
740 745 750 

Glu Ala Gly lie His Ser Gly Asp Ser Ala Cys Ala Leu Pro Pro Met 
755 760 765 

Thr Leu Gly Ala Gin Asp lie Glu Lys Val Arg Glu Ala Thr Lys Lys 
770 775 780 

Leu Ala Leu Gly lie Gly Val Gin Gly Leu Met Asn Val Gin Tyr Ala 
785 790 795 800 

Leu Lys Asp Asp lie Leu Tyr Val lie Glu Ala Asn Pro Arg Ala Ser 

805 810 815 

Arg Thr Val Pro Phe Val Ser Lys Ala Thr Gly Val Asn Leu Ala Lys 
820 825 830 

Ala Ala Ser Arg He Ala Val Gly Ala Thr lie Lys Asp Leu Gin Asp 
835 840 845 

Glu Gly Met lie Pro Thr Glu Tyr Asp Gly Gly Ser Leu Pro Leu Asp 
850 855 860 

Ala Pro lie Ala Val Lys Glu Ala Val Leu Pro Phe Asn Arg Phe Arg 
865 870 875 880 

Arg Pro Asp Gly Lys Thr Leu Asp Thr Leu Leu Ser Pro Glu Met Lys 
885 890 895 

Ser Thr Gly Glu Val Met Gly Leu Ala Asn Asn Phe Gly Ala Ala Tyr 
900 905 910 

Ala Lys Ala Glu Ala Gly Ala Phe Gly Ala Leu Pro Thr Glu Gly Thr 
915 920 925 

Val Phe Val Thr Val Ala Asn Arg Asp Lys Arg Thr Leu lie Leu Pro 
930 935 940 

He Gin Arg Leu Ala Leu Met Gly Tyr Lys He Leu Ala Thr Glu Gly 
945 950 955 960 

Thr Ala Gly Met Leu Arg Arg Asn Gly lie Glu Cys Glu Val Val Leu 
965 970 975 

Lys Ala Ser Asp He Arg Glu Gly Val Glu Gly Lys Ser He Val Asp 
980 985 990 

Arg He Arg Glu Gly Glu Val Asp Leu lie Leu Asn Thr Pro Ala Gly 
995 1000 1005 

Ser Ala Gly Ala Arg His Asp Gly Tyr Asp lie Arg Ala Ala Ala Val 
1010 1015 1020 



BGI-121CP 



-1347- 



Thr Val Gly Val Pro Leu lie Thr 
1025 1030 

Val Gin Gly lie Glu Ala Leu Arg 
1045 

Leu Gin Glu Leu Asp His Ala Val 
1060 



Thr Val Gin Gly Val Thr Ala Ala 

1035 1040 

Glu Gly Val Val Ser Val Arg Ala 
1050 1055 

Lys Ala 
1065 



<210> 1003 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1003 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 6 0 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 

1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 

Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 

10 15 20 

gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gee cac gee gaa att att get tta cga 3 07 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gee gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 

gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gee ggc gee ttg gtg 403 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 424 
Gly Ala Arg lie Gly Arg He 
105 



<210> 1004 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1004 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
15 10 15 



lie Ala Arg Gin Thr Pro Glu Gly Asp Val 



Met Arg His Ala Leu Asp 
20 

Pro Val Gly Ala Val lie Tyr Ala 
35 40 

Ala Thr Asn Arg Arg Glu Ala Asp 
50 55 

lie lie Ala Leu Arg Arg Ala Ala 
65 70 

Leu Ser Asp Cys Thr Ala Val Val 
85 



25 30 

Pro Thr Gly Glu lie Leu Ala Thr 
45 

Arg Asp Pro Thr Ala His Ala Glu 
60 

Arg Arg Phe Ser Asp Gly Trp Arg 
75 80 

Thr Leu Glu Pro Cys Ser Met Cys 
90 95 



Ala Gly Ala Leu Val Gly Ala Arg lie Gly Arg lie 
100 105 



<210> 1005 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00450 

<400> 1005 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 

gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 163 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 

gat att get cgc caa ace cct gag ggg gac gtt ccc gtt ggc gee gtc 211 
Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 

gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 3 07 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie lie Ala Leu Arg 
55 60 65 

cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 



gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gee ttg gtg 



403 
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Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 418 
Gly Ala Arg lie Gly 
105 



<210> 1006 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1006 

Val Gly Val Leu Pro Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp lie Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val lie Tyr Ala Pro Thr Gly Glu lie Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

lie lie Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg lie Gly 
100 105 



<210> 1007 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> RXN02272 

<400> 1007 

tatttaactc cacactaata cctgtcaagc aatagaatag atagcatctg gatcctccag 60 

agtttgaaaa tatgecttga catgtagaaa tggagttctt gtg cgc att aca aac 115 

Val Arg lie Thr Asn 
1 5 

gec cag gtt aag aac tac gca gag tta gtt gat ate ace ata gag ggt 163 
Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp lie Thr lie Glu Gly 
10 15 20 



gaa aaa att tec teg att acc ccc tct tea att cga tea gaa gaa gat 
Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie Arg Ser Glu Glu Asp 
25 30 35 



211 
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cac cgc gcg gac gat tac gat gcc gca gga aga ctg gtc gca ccc cag 259 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg Leu Val Ala Pro Gin 
40 45 50 

ttc gcc gaa gca cac ate cac ctt gac tac gca aac acc get gga ate 3 07 
Phe Ala Glu Ala His lie His Leu Asp Tyr Ala Asn Thr Ala Gly lie 
55 60 65 

cct cgc gaa aac tct tec ggc aca ctt ttt gaa gcc ate gaa ate tgg 355 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu Ala lie Glu He Trp 
70 75 80 85 

gcc gac cgc aag acc caa ggc ttc cac ate aaa gaa gac att aaa gcg 403 
Ala Asp Arg Lys Thr Gin Gly Phe His He Lys Glu Asp He Lys Ala 
90 95 100 

aag gcc etc cag gca gcc cgt egg gca gca gaa cac ggc gtt ggt ttc 451 
Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu His Gly Val Gly Phe 
105 HO 115 

ate cgc act cac gta gat gtc acc gat ccc acg ttt get gga ttc gaa 499 
He Arg Thr His Val Asp Val Thr Asp Pro Thr Phe Ala Gly Phe Glu 
120 125 130 

gca att gcg gag ctg cgc gat gaa gtc cgc gag tgg tgc gat ate cag 547 
Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu Trp Cys Asp He Gin 
135 140 145 

att gtc gcc ttc ccg caa aat ggc att tac gcc tac gaa ggt ggc cag 595 
He Val Ala Phe Pro Gin Asn Gly He Tyr Ala Tyr Glu Gly Gly Gin 
150 155 160 165 

aag eta ate tea gat gca atg tct gca ggt gca gat gtc gtt ggt ggc 643 
Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 
170 175 180 

ate cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 
He Pro His Leu Qlu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 
185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gcc ccc ate gat ate cac 73 9 
Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro He Asp He His 
200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gcc 787 
Thr Asp Glu He Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 
215 220 225 

gca gaa gcc gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 835 
Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 
230 235 240 245 

tct gtg gcg atg gcc tat tac tea cct ggc tac atg gcg cga ctt tta 883 
Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 
250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 
Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 
265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 
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Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 

280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 1027 

Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly lie Pro Val Ser Phe 
295 300 305 

tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 1075 

Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro Met Gly Asp Gly Asp 
310 315 320 325 

eta etc cgc att etc gat tct gga tta cac gtg tec cac atg etc aca 1123 

Leu Leu Arg lie Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gec age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 1171 

Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie Thr Thr Asn Pro Ala 
345 350 355 

gga aac eta ggc ctg gac aat tac gac att gca gaa aac tec ccg gcg 1219 

Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 

360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 1267 

Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 1315 
Lys Ala Ser Val Leu Leu Ser lie His Arg Gly Lys Lys Val Leu Ser 
390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 1365 
Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
410 415 

ctt 1368 



<210> 1008 
<211> 415 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1008 

Val Arg lie Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

lie Thr lie Glu Gly Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly lie Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

Ala lie Glu lie Trp Ala Asp Arg Lys Thr Gin Gly Phe His lie Lys 
85 90 95 



BGI-121CP 



-1352- 



Glu Asp lie Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
100 105 110 

His Gly Val Gly Phe lie Arg Thr His Val Asp Val Thr Asp Pro Thr 
115 120 125 

Phe Ala Gly Phe Glu Ala lie Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 

Trp Cys Asp lie Gin lie Val Ala Phe Pro Gin Asn Gly lie Tyr Ala 
145 ' 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu lie Ser Asp Ala Met Ser Ala Gly Ala 
165 170 175 

Asp Val Val Gly Gly lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly 
180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 
195 200 205 

Pro lie Asp He His Thr Asp Glu He Asp Asp Pro His Ser Arg Phe 
210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 
245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 

Val Cys Pro Asn Glu Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly 
275 280 285 

Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 
290 295 300 

He Pro Val Ser Phe Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro 
305 310 315 320 

Met Gly Asp Gly Asp Leu Leu Arg lie Leu Asp Ser Gly Leu His Val 
325 330 335 

Ser His Met Leu Thr Ala Ser His Leu Lys Asn Ala Leu Ser Phe He 
340 345 350 

Thr Thr Asn Pro Ala Gly Asn Leu Gly Leu Asp Asn Tyr Asp He Ala 
355 360 365 

Glu Asn Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 
370 375 380 

Glu Ala Val Gin Arg Lys Ala Ser Val Leu Leu Ser He His Arg Gly 
385 390 395 400 

Lys Lys Val Leu Ser Arg Glu Pro Glu Gin Val Asp Trp Asn He 
405 410 415 
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<210> 1009 
<211> 1368 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1345) 
<223> FRXA02272 

<400> 1009 

tatttaactc cacactaata cctgtcaagc aatagaatag atagcatctg gatcctccag 60 

agtttgaaaa tatgccttga catgtagaaa tggagttctt gtg cgc att aca aac 115 

Val Arg lie Thr Asn 
1 5 

gcc cag gtt aag aac tac gca gag tta gtt gat ate acc ata gag ggt 163 
Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp lie Thr lie Glu Gly 
10 15 20 

gaa aaa att tec teg att acc ccc tct tea att cga tea gaa gaa gat 211 
Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie Arg Ser Glu Glu Asp 
25 30 35 

cac cgc gcg gac gat tac gat gcc gca gga aga ctg gtc gca ccc cag 259 
His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg Leu Val Ala Pro Gin 
40 45 50 

ttc gcc gaa gca cac ate cac ctt gac tac gca aac acc get gga ate 3 07 
Phe Ala Glu Ala His lie His Leu Asp Tyr Ala Asn Thr Ala Gly lie 
55 60 65 

cct cgc gaa aac tct tec ggc aca ctt ttt gaa gcc ate gaa ate tgg 3 55 
Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu Ala He Glu He Trp 
70 75 80 85 

gcc gac cgc aag acc caa ggc ttc cac ate aaa gaa gac att aaa gcg 403 
Ala Asp Arg Lys Thr Gin Gly Phe His He Lys Glu Asp He Lys Ala 
90 95 100 

aag gcc etc cag gca gcc cgt egg gca gca gaa cac ggc gtt ggt ttc 451 
Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu His Gly Val Gly Phe 
105 110 115 

ate cgc act cac gta gat gtc acc gat ccc acg ttt get gga ttc gaa 499 
He Arg Thr His Val Asp Val Thr Asp Pro Thr Phe Ala Gly Phe Glu 
120 125 130 

gca att gcg gag ctg cgc gat gaa gtc cgc gag tgg tgc gat ate cag 547 
Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu Trp Cys Asp He Gin 
135 140 145 

att gtc gcc ttc ccg caa aat ggc att tac gcc tac gaa ggt ggc cag 595 
He Val Ala Phe Pro Gin Asn Gly He Tyr Ala Tyr Glu Gly Gly Gin 
150 155 160 165 

aag eta ate tea gat gca atg tct gca ggt gca gat gtc gtt ggt ggc 643 
Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala Asp Val Val Gly Gly 
170 175 180 
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atc cca cac ctt gaa ccc acc cga gac gat ggc gtc gag teg gtg aaa 691 
lie Pro His Leu Glu Pro Thr Arg Asp Asp Gly Val Glu Ser Val Lys 
185 190 195 

tgg ctg ttc gac ctt gca gag aag cac tea gec ccc ate gat ate cac 739 
Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala Pro lie Asp lie His 
200 205 210 

act gat gaa att gac gat cca cat tec cga ttt gtc gaa gtc etc gee 787 
Thr Asp Glu lie Asp Asp Pro His Ser Arg Phe Val Glu Val Leu Ala 
215 220 225 

gca gaa gee gca aaa cgt gac atg ggc gca caa acc gtg gtg tct cat 835 
Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin Thr Val Val Ser His 
230 235 240 245 

tct gtg gcg atg gec tat tac tea cct ggc tac atg gcg cga ctt tta 883 
Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr Met Ala Arg Leu Leu 
250 255 260 

ccc aag etc gca gca tea aag gtt cgt ttt gca gta tgc ccc aat gaa 931 
Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala Val Cys Pro Asn Glu 
265 270 275 

aac etc cat ctg caa gga ctt ggt ttc caa gga ccc gtc ccc cga ggt 979 
Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly Pro Val Pro Arg Gly 
280 285 290 

gtt gca ccg gta aag caa ctt acc gaa tgg gga att cca gta agt ttt 1027 
Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly lie Pro Val Ser Phe 
295 300 305 

tgc cag gac tea etc aat gac ccc ttc tac ccc atg ggc gat gga gat 1075 
Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro Met Gly Asp Gly Asp 
310 315 320 325 

eta etc cgc att etc gat tct gga tta cac gtg tec cac atg etc aca 1123 
Leu Leu Arg lie Leu Asp Ser Gly Leu His Val Ser His Met Leu Thr 
330 335 340 

gee age cac ttg aag aat gca eta teg ttc ate acc acc aat cca gee 1171 
Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie Thr Thr Asn Pro Ala 
345 350 355 

gga aac eta ggc ctg gac aat tac gac att gca gaa aac tec ccg gcg 1219 
Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala Glu Asn Ser Pro Ala 
360 365 370 

aac ctg ctg gtt ctt gat gcg age age gag aag gaa get gta cag aga 12 67 
Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys Glu Ala Val Gin Arg 
375 380 385 

aaa get tec gta ctt ttg age ate cac cgc ggc aaa aag gtg etc tec 1315 
Lys Ala Ser Val Leu Leu Ser lie His Arg Gly Lys Lys Val Leu Ser 
390 395 400 405 

agg gag ccc gaa cag gtg gac tgg aac ate taacagccca gttgggcctc 13 65 

Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
410 415 
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ctt 1368 



<210> 1010 
<211> 415 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1010 

Val Arg lie Thr Asn Ala Gin Val Lys Asn Tyr Ala Glu Leu Val Asp 
15 10 15 

lie Thr lie Glu Gly Glu Lys lie Ser Ser lie Thr Pro Ser Ser lie 
20 25 30 

Arg Ser Glu Glu Asp His Arg Ala Asp Asp Tyr Asp Ala Ala Gly Arg 
35 40 45 

Leu Val Ala Pro Gin Phe Ala Glu Ala His lie His Leu Asp Tyr Ala 
50 55 60 

Asn Thr Ala Gly lie Pro Arg Glu Asn Ser Ser Gly Thr Leu Phe Glu 
65 70 75 80 

Ala He Glu He Trp Ala Asp Arg Lys Thr Gin Gly Phe His He Lys 
85 90 95 

Glu Asp He Lys Ala Lys Ala Leu Gin Ala Ala Arg Arg Ala Ala Glu 
100 105 110 

His Gly Val Gly Phe He Arg Thr His Val Asp Val Thr Asp Pro Thr 
115 120 125 

Phe Ala Gly Phe Glu Ala He Ala Glu Leu Arg Asp Glu Val Arg Glu 
130 135 140 

Trp Cys Asp He Gin He Val Ala Phe Pro Gin Asn Gly He Tyr Ala 
145 150 155 160 

Tyr Glu Gly Gly Gin Lys Leu He Ser Asp Ala Met Ser Ala Gly Ala 
165 170 175 

Asp Val Val Gly Gly He Pro His Leu Glu Pro Thr Arg Asp Asp Gly 
180 185 190 

Val Glu Ser Val Lys Trp Leu Phe Asp Leu Ala Glu Lys His Ser Ala 
195 200 205 

Pro He Asp He His Thr Asp Glu He Asp Asp Pro His Ser Arg Phe 
210 215 220 

Val Glu Val Leu Ala Ala Glu Ala Ala Lys Arg Asp Met Gly Ala Gin 
225 230 235 240 

Thr Val Val Ser His Ser Val Ala Met Ala Tyr Tyr Ser Pro Gly Tyr 
245 250 255 

Met Ala Arg Leu Leu Pro Lys Leu Ala Ala Ser Lys Val Arg Phe Ala 
260 265 270 



Val Cys Pro Asn Glu Asn Leu His Leu Gin Gly Leu Gly Phe Gin Gly 
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275 280 285 

Pro Val Pro Arg Gly Val Ala Pro Val Lys Gin Leu Thr Glu Trp Gly 
290 295 300 

lie Pro Val Ser Phe Cys Gin Asp Ser Leu Asn Asp Pro Phe Tyr Pro 
305 310 315 320 

Met Gly Asp Gly Asp Leu Leu Arg lie Leu Asp Ser Gly Leu His Val 
325 330 335 

Ser His Met Leu Thr Ala Ser His Leu Lys Asn Ala Leu Ser Phe lie 
340 345 350 

Thr Thr Asn Pro Ala Gly Asn Leu Gly Leu Asp Asn Tyr Asp lie Ala 
355 360 365 

Glu Asn Ser Pro Ala Asn Leu Leu Val Leu Asp Ala Ser Ser Glu Lys 
370 375 380 

Glu Ala Val Gin Arg Lys Ala Ser Val Leu Leu Ser lie His Arg Gly 
385 390 395 400 

Lys Lys Val Leu Ser Arg Glu Pro Glu Gin Val Asp Trp Asn lie 
405 410 415 



<210> 1011 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXN03004 

<400> 1011 

gctagcacga taaaaatcag cgccagcacc acgcgcccca ggaacctcat cgcagcaacc 60 

cgtggcccaa ccctgaacgc tgaacgctac actggttgac gtg ctt ctt tea gat 115 

Val Leu Leu Ser Asp 
1 5 

cgt gac att cgt aaa tea att gac gca ggc gac ttg gga att gaa cct 163 
Arg Asp lie Arg Lys Ser lie Asp Ala Gly Asp Leu Gly lie Glu Pro 
10 15 20 

ttc gac get gag ctg att cag ccg teg agt gtc gat gtc cgc atg gac 211 
Phe Asp Ala Glu Leu lie Gin Pro Ser Ser Val Asp Val Arg Met Asp 
25 30 35 

cgc tac ttc egg gtt ttc aat aac tct aag tac ace cac att gac cct 2 59 
Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr Thr His lie Asp Pro 
40 45 50 

aag ttg aat cag gat gag ctg ace age ctt gtt gag gtt gag gac ggc 3 07 
Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val Glu Val Glu Asp Gly 
55 60 65 



gag ggc ttt gtg ctg cat ccg ggt gag ttt gtg ctg gcg tec acg ctg 



355 
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Glu Gly Phe Val Leu His Pro Gly Glu Phe Val Leu Ala Ser Thr Leu 
70 75 80 85 

gaa aag ttc act ttg cct gcg cat ctg get ggt cgt ttg gag ggt aag 403 
Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly Arg Leu Glu Gly Lys 
90 95 100 

teg tct ctt ggt cgt ctt ggc ttg ttg acg cac tct act get ggt ttc 451 
Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His Ser Thr Ala Gly Phe 
105 110 115 

att gat cct ggt ttt agt ggt tac ate acg ttg gag ttg tec aat gtg 499 
lie Asp Pro Gly Phe Ser Gly Tyr lie Thr Leu Glu Leu Ser Asn Val 
120 125 130 

get aat ctg ccg ate acg ttg tgg ccg ggt atg aag gtg ggg cag ctg 547 
Ala Asn Leu Pro lie Thr Leu Trp Pro Gly Met Lys Val Gly Gin Leu 
135 140 145 

get ttg ttc cag atg agt tec cct gcg gag act 580 
Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
150 155 160 



<210> 1012 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1012 

Val Leu Leu Ser Asp Arg Asp lie Arg Lys Ser lie Asp Ala Gly Asp 
15 10 15 

Leu Gly lie Glu Pro Phe Asp Ala Glu Leu lie Gin Pro Ser Ser Val 
20 25 30 

Asp Val Arg Met Asp Arg Tyr Phe Arg Val Phe Asn Asn Ser Lys Tyr 
35 40 45 

Thr His lie Asp Pro Lys Leu Asn Gin Asp Glu Leu Thr Ser Leu Val 
50 55 60 

Glu Val Glu Asp Gly Glu Gly Phe Val Leu His Pro Gly Glu Phe Val 
65 70 75 80 

Leu Ala Ser Thr Leu Glu Lys Phe Thr Leu Pro Ala His Leu Ala Gly 
85 90 95 

Arg Leu Glu Gly Lys Ser Ser Leu Gly Arg Leu Gly Leu Leu Thr His 
100 105 110 

Ser Thr Ala Gly Phe lie Asp Pro Gly Phe Ser Gly Tyr lie Thr Leu 
115 120 125 

Glu Leu Ser Asn Val Ala Asn Leu Pro lie Thr Leu Trp Pro Gly Met 
130 135 140 



Lys Val Gly Gin Leu Ala Leu Phe Gin Met Ser Ser Pro Ala Glu Thr 
145 150 155 160 
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<210> 1013 
<211> 225 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (202) 

<223> RXN03137 

<400> 1013 

cggcgagttc atttggactg gcggcgactg ccacatttat gacaaccaca aggaacaggt 60 

cgcggagcag ctgagccgat aagctcgccc ctaccccacc ttg gag etc aac aag 115 

Leu Glu Leu Asn Lys 
1 5 

gca gcg tac atg ttt gag tac age ttc gat gac ate ace gtg tec ggc 163 
Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp lie Thr Val Ser Gly 
10 15 20 

tac gat cca cac cca ttg ate cgc ggc aag gtc gec gta tgatcggtgc 212 
Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val Ala Val 
25 30 

gatttgggca caa 225 



<210> 1014 
<211> 34 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1014 

Leu Glu Leu Asn Lys Ala Ala Tyr Met Phe Glu Tyr Ser Phe Asp Asp 
15 10 15 

lie Thr Val Ser Gly Tyr Asp Pro His Pro Leu lie Arg Gly Lys Val 
20 25 30 

Ala Val 



<210> 1015 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1015 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 6 0 



eggtcttett ctgggcggca atgatttaac atgtgaagct atg gac ate ace ate 115 
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Met Asp lie Thr lie 

1 5 

gtc aac cac cca etc gtt get age cgc eta ace ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gee 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

ace aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 3 07 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gee 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gee 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1016 
<211> 171 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1016 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
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35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1017 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 



<400> 1017 

atactttgtt ggactggaaa agtggccgtt tggttccctc 



caagcccaaa ttcgcccgcg 60 



cggtcttctt ctgggcggca atgatttaac atgtgaagct 



atg gac ate acc ate 
Met Asp lie Thr lie 
1 5 



115 



gtc aac cac cca etc gtt get age cgc eta acc 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
10 15 



ctg ttg cgc gac gag 
Leu Leu Arg Asp Glu 
20 



163 



cgc age gac aac gca get ttc cgt gca gca gee 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
25 30 



aac gac etc ggc gee 
Asn Asp Leu Gly Ala 
35 



211 



atg ctg ate tac gaa gca tec cga gat ctg gaa 
Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
40 45 



gtc gaa cac ttc gac 
Val Glu His Phe Asp 
50 



259 



acc aaa acc ccc gtt gee atg get gaa ggt act 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
55 60 



cgc ctg aag cag cca 
Arg Leu Lys Gin Pro 
65 



307 



ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 



355 
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Pro lie lie Val Pro lie lie Arg Ala Gly Leu Gly Met lie Asp Pro 
70 75 80 85 

gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 110 115 

cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gec 499 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 547 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gee ate tgc atg gtt tct gcg cag cca ggt gtg 595 
Ala Thr Asp lie Thr Ala lie Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 613 
Asp Ala Leu Ala Glu Ser 
170 



<210> 1018 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1018 

Met Asp lie Thr lie Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu lie Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro lie lie Val Pro lie lie Arg Ala Gly Leu 
65 70 75 80 

Gly Met lie Asp Pro Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly 
85 90 95 

Phe lie Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 110 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 



Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu 
130 135 140 
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Leu Ala Asp Arg Gly Ala Thr Asp lie Thr Ala lie Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1019 
<211> 678 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> RXA02771 

<400> 1019 

gtttgtgata gatcgcacag tcggtaacgt tgttgttaat acagacctag ccggtatcgg 60 

atggaacatg gaccgttggt ccagaagtga ggaataagta gtg age gaa caa get 115 

Val Ser Glu Gin Ala 
1 5 

eta age ace ttc gac agg gca cgt gag gec ctg gac aag aaa ace cga 163 
Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu Asp Lys Lys Thr Arg 
10 15 20 

tat gtg cag gat ttc cca gaa aaa ggt gtg ctt ttt gaa gac etc acc 211 
Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu Phe Glu Asp Leu Thr 
25 - 30 35 

ccg gtg ttg ggc gat gca gaa tea ttt gtg gec gtg gtg gac gee atg 259 
Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala Val Val Asp Ala Met 
40 45 50 

get gaa get gca gaa aaa ctg aat gca gaa ate ate ggt ggc ttg gat 3 07 
Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie lie Gly Gly Leu Asp 
55 60 65 

gcg cga gga ttc etc etc gga tct get gtc get tac aaa etc ggc eta 3 55 
Ala Arg Gly Phe Leu Leu Gly Ser Ala Val Ala Tyr Lys Leu Gly Leu 
70 75 80 85 

ggt gtg ctg get ate cgc aag aag gga aag etc ccc cca cct gtg gtg 403 
Gly Val Leu Ala lie Arg Lys Lys Gly Lys Leu Pro Pro Pro Val Val 
90 95 100 

acc cag gag tat gaa ctt gaa tac ggc act gca gca etc gag ctg ccc 451 
Thr Gin Glu Tyr Glu Leu Glu Tyr Gly Thr Ala Ala Leu Glu Leu Pro 
105 110 115 

agt gaa gga ate gac att get ggt aaa aac ate gtt ttg ate gac gat 499 
Ser Glu Gly lie Asp lie Ala Gly Lys Asn lie Val Leu lie Asp Asp 
120 125 130 

gtg ctg gca acc ggc ggc acc ttg ggc get gca cgt aaa eta att gaa 547 
Val Leu Ala Thr Gly Gly Thr Leu Gly Ala Ala Arg Lys Leu lie Glu 
135 140 145 



teg tgt gac gga cat gtt tec gga tat gtt ctt gee att gag gtc cca 



595 
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Ser Cys Asp Gly His Val Ser Gly Tyr Val Leu Ala lie Glu Val Pro 
150 155 160 165 

ggc etc ggc ggt agg gat aat ctt ggt gat agg ccc gtc att gtg gtc 643 
Gly Leu Gly Gly Arg Asp Asn Leu Gly Asp Arg Pro Val lie Val Val 
170 175 180 

aga gat cct cag tagaaggatc gaaagaaagg egg 678 
Arg Asp Pro Gin 
185 



<210> 1020 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1020 

Val Ser Glu Gin Ala Leu Ser Thr Phe Asp Arg Ala Arg Glu Ala Leu 
15 10 15 

Asp Lys Lys Thr Arg Tyr Val Gin Asp Phe Pro Glu Lys Gly Val Leu 
20 25 30 

Phe Glu Asp Leu Thr Pro Val Leu Gly Asp Ala Glu Ser Phe Val Ala 
35 40 45 

Val Val Asp Ala Met Ala Glu Ala Ala Glu Lys Leu Asn Ala Glu lie 
50 55 60 

lie Gly Gly Leu Asp Ala Arg Gly Phe Leu Leu Gly Ser Ala Val Ala 
65 70 75 80 

Tyr Lys Leu Gly Leu Gly Val Leu Ala lie Arg Lys Lys Gly Lys Leu 
85 90 95 

Pro Pro Pro Val Val Thr Gin Glu Tyr Glu Leu Glu Tyr Gly Thr Ala 
100 105 110 

Ala Leu Glu Leu Pro Ser Glu Gly lie Asp lie Ala Gly Lys Asn lie 
115 120 125 

Val Leu lie Asp Asp Val Leu Ala Thr Gly Gly Thr Leu Gly Ala Ala 
130 135 140 

Arg Lys Leu lie Glu Ser Cys Asp Gly His Val Ser Gly Tyr Val Leu 
145 150 155 160 

Ala lie Glu Val Pro Gly Leu Gly Gly Arg Asp Asn Leu Gly Asp Arg 
165 170 175 

Pro Val lie Val Val Arg Asp Pro Gin 
180 185 



<210> 1021 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 



BGI-121CP 



-1364- 



<221> CDS 

<222> (101) . . (700) 

<223> RXA01512 

<400> 1021 

gggtaaaagc gataatggaa ggttggaagt ggtgcggcaa agtggcaagc ttaagatcac 60 

tgattgacac ctgaatctac aacacaaggg gaacgcgacg atg age aac aac gta 115 

Met Ser Asn Asn Val 
1 5 

gaa atg gec gac cac aaa gat etc aat gtt cca gee aac cca tac ggc 163 
Glu Met Ala Asp His Lys Asp Leu Asn Val Pro Ala Asn Pro Tyr Gly 
10 15 20 

acc gac att gaa tea gta ttg ate age gaa gag aag etc aag cag cgc 211 
Thr Asp lie Glu Ser Val Leu lie Ser Glu Glu Lys Leu Lys Gin Arg 
25 30 35 

ate gee gaa atg gee aag cgc gtc tec gaa gag ttc aaa gac gee gaa 259 
lie Ala Glu Met Ala Lys Arg Val Ser Glu Glu Phe Lys Asp Ala Glu 
40 45 50 

gaa gac etc ate ctg gtg tgc gtg etc aag ggc gcg ttc tac ttc ctg 3 07 
Glu Asp Leu lie Leu Val Cys Val Leu Lys Gly Ala Phe Tyr Phe Leu 
55 60 65 

gca gat ttc tec cgc atg etc gac ate ccc acc cag tec gag ttc atg 355 
Ala Asp Phe Ser Arg Met Leu Asp lie Pro Thr Gin Ser Glu Phe Met 
70 75 80 85 

gcg gtg tec tct tac gga aac tec acc tec tct tea ggc gtg gtg cgc 403 
Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser Ser Gly Val Val Arg 
90 95 100 

ate etc aag gac ctg gac aag gaa att gaa ggc cgc gac gtt ttg ate 451 
lie Leu Lys Asp Leu Asp Lys Glu lie Glu Gly Arg Asp Val Leu lie 
105 110 115 

gtg gaa gac ate ate gat tec gga ctg acc ctg tec tgg ctg atg cgc 499 
Val Glu Asp lie lie Asp Ser Gly Leu Thr Leu Ser Trp Leu Met Arg 
120 125 130 

aac ctg aaa aac cgc aac cct aag tec etc aac gtg ate acc ttg ctg 547 
Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn Val lie Thr Leu Leu 
135 140 145 

cgt aag cca gag cgc ctg acc acc aac ate gac atg ttc gac att gga 595 
Arg Lys Pro Glu Arg Leu Thr Thr Asn lie Asp Met Phe Asp lie Gly 
150 155 160 165 

ttt gat att cca aat gag ttt gtt gtg ggc tac gga ctt gat ttc gca 643 
Phe Asp lie Pro Asn Glu Phe Val Val Gly Tyr Gly Leu Asp Phe Ala 
170 175 180 

gaa cgc tac cgc gac ctg cca tat gtg ggc acc etc gag cct cac gtg 691 
Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr Leu Glu Pro His Val 
185 190 195 

tac tec gac tagtaatcaa aagtgcgaaa gag 723 
Tyr Ser Asp 
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200 



<210> 1022 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1022 

Met Ser Asn Asn Val Glu Met Ala Asp His Lys Asp Leu Asn Val Pro 
15 10 15 

Ala Asn Pro Tyr Gly Thr Asp lie Glu Ser Val Leu lie Ser Glu Glu 
20 25 30 

Lys Leu Lys Gin Arg lie Ala Glu Met Ala Lys Arg Val Ser Glu Glu 
35 40 45 

Phe Lys Asp Ala Glu Glu Asp Leu lie Leu Val Cys Val Leu Lys Gly 
50 55 60 

Ala Phe Tyr Phe Leu Ala Asp Phe Ser Arg Met Leu Asp lie Pro Thr 
65 70 75 80 

Gin Ser Glu Phe Met Ala Val Ser Ser Tyr Gly Asn Ser Thr Ser Ser 
85 90 95 

Ser Gly Val Val Arg lie Leu Lys Asp Leu Asp Lys Glu lie Glu Gly 
100 105 110 

Arg Asp Val Leu lie Val Glu Asp lie lie Asp Ser Gly Leu Thr Leu 
115 120 125 

Ser Trp Leu Met Arg Asn Leu Lys Asn Arg Asn Pro Lys Ser Leu Asn 
130 135 140 

Val lie Thr Leu Leu Arg Lys Pro Glu Arg Leu Thr Thr Asn lie Asp 
145 150 155 160 

Met Phe Asp lie Gly Phe Asp lie Pro Asn Glu Phe Val Val Gly Tyr 
165 170 175 

Gly Leu Asp Phe Ala Glu Arg Tyr Arg Asp Leu Pro Tyr Val Gly Thr 
180 185 190 

Leu Glu Pro His Val Tyr Ser Asp 
195 200 



<210> 1023 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXA02031 



<400> 1023 

tgcttgggcg ttaacgattc tatatatact tccctagaaa tcaagtgagc attcatctca 
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ttgcagaacg ttgaagcatc attgactagg atatgtagac atg aca gag gaa cgc 115 

Met Thr Glu Glu Arg 
1 5 

gag att ctg acc tat gag atg ttc gga aca gca atg egg gag ctg gec 163 
Glu lie Leu Thr Tyr Glu Met Phe Gly Thr Ala Met Arg Glu Leu Ala 
10 15 20 

caa gaa att att gat gac tac cag cca gat tgc gtg ctg tec att gcg 211 
Gin Glu lie lie Asp Asp Tyr Gin Pro Asp Cys Val Leu Ser lie Ala 
25 30 35 

cgt ggt ggt ctt eta ate ggt ggc gca ctt ggt tat gcg ctg ggt ate 259 
Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly Tyr Ala Leu Gly lie 
40 45 50 

aag aat gta teg gtg ate aat gtg gag ttc tac acc gat att gga gag 3 07 
Lys Asn Val Ser Val lie Asn Val Glu Phe Tyr Thr Asp lie Gly Glu 
55 60 65 

cac ttg gag gag cca atg atg ctg cct cca act cca aaa get gtt gat 355 
His Leu Glu Glu Pro Met Met Leu Pro Pro Thr Pro Lys Ala Val Asp 
70 75 80 85 

etc teg gga atg cgt gtg etc gtc get gac gat gtc gcg gat acc gga 403 
Leu Ser Gly Met Arg Val Leu Val Ala Asp Asp Val Ala Asp Thr Gly 
90 95 100 

aag act ctt gag ttg gtc agg gac ttc ctg ggt gac caa gtt gtc gaa 451 
Lys Thr Leu Glu Leu Val Arg Asp Phe Leu Gly Asp Gin Val Val Glu 
105 110 115 

gtg cgc act gca gtg ate tat cac aag cca aac agt gtg ttt aag ccg 499 
Val Arg Thr Ala Val lie Tyr His Lys Pro Asn Ser Val Phe Lys Pro 
120 125 130 

gag tat gtg tgg cgt gag act gat aag tgg att aac ttc cca tgg tct 547 
Glu Tyr Val Trp Arg Glu Thr Asp Lys Trp lie Asn Phe Pro Trp Ser 
135 140 145 

acc ctg cct cca gtg gag cct tct aag taatttttca cccgtgaaag 594 

Thr Leu Pro Pro Val Glu Pro Ser Lys 
150 155 

tgc 597 



<210> 1024 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1024 

Met Thr Glu Glu Arg Glu lie Leu Thr Tyr Glu Met Phe Gly Thr Ala 
15 10 15 

Met Arg Glu Leu Ala Gin Glu lie lie Asp Asp Tyr Gin Pro Asp Cys 
20 25 30 



Val Leu Ser lie Ala Arg Gly Gly Leu Leu lie Gly Gly Ala Leu Gly 
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35 

Tyr Ala Leu Gly lie Lys 
50 

Thr Asp lie Gly Glu His 
65 70 

Pro Lys Ala Val Asp Leu 
85 

Val Ala Asp Thr Gly Lys 
100 

Asp Gin Val Val Glu Val 
115 

Ser Val Phe Lys Pro Glu 
130 

Asn Phe Pro Trp Ser Thr 
145 150 



40 

Asn Val Ser Val lie 
55 

Leu Glu Glu Pro Met 
75 

Ser Gly Met Arg Val 
90 

Thr Leu Glu Leu Val 
105 

Arg Thr Ala Val lie 
120 

Tyr Val Trp Arg Glu 
135 

Leu Pro Pro Val Glu 
155 



45 

Asn Val Glu Phe Tyr 
60 

Met Leu Pro Pro Thr 
80 

Leu Val Ala Asp Asp 
95 

Arg Asp Phe Leu Gly 
110 

Tyr His Lys Pro Asn 
125 

Thr Asp Lys Trp lie 
140 

Pro Ser Lys 



<210> 1025 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> RXA00981 

<400> 1025 

aaccaatggc tgggtactga tgtggtgatc agtgcccagt ttcttctttc tactagtgtc 60 



ggatagaagt acccccagtc cagaatgaag gtcaccacca atg tea gag aat ttg 

Met Ser Glu Asn Leu 
1 5 



115 



cca gcg ccc gag aat etc ctg gac gec gag aga att cag atg ate aag 
Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg lie Gin Met lie Lys 
10 15 20 



163 



aac ttc cgc aac gaa tta acg ggg ttc atg etc aac tac caa ttt ggc 
Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu Asn Tyr Gin Phe Gly 
25 30 35 



211 



att gat gag ate ctg ace aag ate aac ate ctg aaa act gaa ttc age 
lie Asp Glu lie Leu Thr Lys lie Asn lie Leu Lys Thr Glu Phe Ser 
40 45 50 



259 



cag ctg cac gaa tac gca cct ate gag cac gta tct tea cga ttg aag 
Gin Leu His Glu Tyr Ala Pro lie Glu His Val Ser Ser Arg Leu Lys 
55 60 65 



307 



aca cca gaa age ate gtc aaa aag gtc ate cga aaa gga gac gag etc 
Thr Pro Glu Ser lie Val Lys Lys Val lie Arg Lys Gly Asp Glu Leu 
70 75 80 85 



355 
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tcc etc gca get ate aaa gac aca gtg ttt gat ate gca ggc att cga 403 
Ser Leu Ala Ala lie Lys Asp Thr Val Phe Asp lie Ala Gly lie Arg 
90 95 100 

ate gtc tgc agt ttc etc aaa gat gec tac gca ate gee gat atg ctg 451 
lie Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala lie Ala Asp Met Leu 
105 110 115 

acc aac caa aaa gac gtc acg gtc ate gag gec aaa gac tac ate get 499 
Thr Asn Gin Lys Asp Val Thr Val lie Glu Ala Lys Asp Tyr He Ala 
120 125 130 

aac cca aag ccg aac ggc tac aag agt ttg cac ctt ate etc caa gtg 547 
Asn Pro Lys Pro Asn Gly Tyr Lys Ser Leu His Leu He Leu Gin Val 
135 140 145 

cct gtc ttc ctg tct aac tec gtg gaa aag gtc aat gtt gaa gtc cag 595 
Pro Val Phe Leu Ser Asn Ser Val Glu Lys Val Asn Val Glu Val Gin 
150 155 160 165 

ate cgc acc att gec atg gac ttc tgg gca age etc gag cac aaa ate 643 
He Arg Thr He Ala Met Asp Phe Trp Ala Ser Leu Glu His Lys He 
170 175 180 

tac tac aaa ttt gaa caa gaa gtt cct cag tea ate ctt gat gag etc 691 
Tyr Tyr Lys Phe Glu Gin Glu Val Pro Gin Ser He Leu Asp Glu Leu 
185 190 195 

agt gaa gat gga aag aat cca egg gga agt gaa gtc act taaacctcca 740 
Ser Glu Asp Gly Lys Asn Pro Arg Gly Ser Glu Val Thr 
200 205 210 

gttgaaacca ctg 753 



<210> 1026 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1026 

Met Ser Glu Asn Leu Pro Ala Pro Glu Asn Leu Leu Asp Ala Glu Arg 
15 10 15 

He Gin Met He Lys Asn Phe Arg Asn Glu Leu Thr Gly Phe Met Leu 
20 25 30 

Asn Tyr Gin Phe Gly He Asp Glu He Leu Thr Lys He Asn He Leu 
35 40 45 

Lys Thr Glu Phe Ser Gin Leu His Glu Tyr Ala Pro He Glu His Val 
50 55 60 

Ser Ser Arg Leu Lys Thr Pro Glu Ser He Val Lys Lys Val He Arg 
65 70 75 80 

Lys Gly Asp Glu Leu Ser Leu Ala Ala He Lys Asp Thr Val Phe Asp 
85 90 95 



He Ala Gly He Arg He Val Cys Ser Phe Leu Lys Asp Ala Tyr Ala 
100 105 110 
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Ile Ala Asp Met Leu Thr Asn Gin 
115 120 

Lys Asp Tyr lie Ala Asn Pro Lys 
130 135 

Leu lie Leu Gin Val Pro Val Phe 
145 150 

Asn Val Glu Val Gin lie Arg Thr 
165 

Leu Glu His Lys lie Tyr Tyr Lys 
180 

lie Leu Asp Glu Leu Ser Glu Asp 
195 200 



Lys Asp Val Thr Val lie Glu Ala 
125 

Pro Asn Gly Tyr Lys Ser Leu His 
140 

Leu Ser Asn Ser Val Glu Lys Val 
155 160 

lie Ala Met Asp Phe Trp Ala Ser 
170 175 

Phe Glu Gin Glu Val Pro Gin Ser 
185 190 

Gly Lys Asn Pro Arg Gly Ser Glu 
205 



Val Thr 
210 



<210> 1027 
<211> 1158 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1135) 
<223> RXN02772 

<400> 1027 

tgaggtccca ggcctcggcg gtagggataa tcttggtgat aggcccgtca ttgtggtcag 60 

agatcctcag tagaaggatc gaaagaaagg cggcaggaaa atg agt ctg gag cgc 115 

Met Ser Leu Glu Arg 
1 5 

aac aca caa aaa tct tec atg ggt gtg cga age atg tea gee agg ctt 163 
Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser Met Ser Ala Arg Leu 
10 15 20 

gec cgc age etc aca gga aac cgc gtt cgc acc aac cct gtg ctg gat 211 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
25 30 35 

ccg ctg ctg age ate cac egg caa ttt cac cca cgc gee gac gta caa 259 
Pro Leu Leu Ser lie His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
40 45 50 

gtg ttg gaa cgt gca tat gac acc gcg gaa cgt ctt cat gat ggt gtg 3 07 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 
55 60 65 

att cga aaa teg ggc gat ccg tat att acc cac ccg ttg get gtc gec 355 
lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His Pro Leu Ala Val Ala 
70 75 80 85 



acc ate gee gcg gaa ate ggc atg gac acc acc acg etc gtc gca gee 



403 
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Thr He Ala Ala Glu He Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
90 95 100 

ttg ttg cat gac acg gtg gaa gac acc gac tac tct ttg gac gat etc 451 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
105 HO 115 

acc cga gat ttc gga gaa gaa gtt gec agg ctt gtc gac ggt gtc acc 499 
Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
120 125 130 

aag etc gac aaa gtc gca eta ggt get gec gcg gag gee gaa acg att 547 
Lys Leu Asp Lys Val Ala , Leu Gly Ala Ala Ala Glu Ala Glu Thr He 
135 140 145 

cgc aaa atg ate gtc gec atg age cag gac ccc cgc gtg ctg gtg att 595 
Arg Lys Met He Val Ala Met Ser Gin Asp Pro Arg Val Leu Val He 
150 155 160 165 

aaa gtg gec gac cgt ttg cac aat atg cgc acc atg egg ttc ctg ccg 643 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
170 175 180 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 691 
Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val He Ala 
185 190 195 

cct ttg gca cac cgc ctg ggc atg gec age gtg aaa tgg gaa ttg gaa 739 
Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 
200 205 210 

gat eta tec ttt gee att ttg tac ccc aag aag tac gaa gag ate gtg 787 
Asp Leu Ser Phe Ala He Leu Tyr Pro Lys Lys Tyr Glu Glu He Val 
215 220 225 

cgt ctt gtt gec gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 835 
Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 
230 235 240 245 

att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 883 
He He Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn He Ala Ala 
250 255 260 

gaa gtg ctt ggt cga cca aag cac tac tgg tct ate tat caa aag atg 931 
Glu Val Leu Gly Arg Pro Lys His Tyr Trp Ser He Tyr Gin Lys Met 
265 270 275 

ate gtt cgc ggt cgt gat ttt gac gat att ttt gat ctt gtt ggc ate 979 
He Val Arg Gly Arg Asp Phe Asp Asp He Phe Asp Leu Val Gly He 
280 285 290 

cgc ate ctg gta gac aac gtg aac aac tgt gta cgc cgc cat egg tgt 1027 
Arg He Leu Val Asp Asn Val Asn Asn Cys Val Arg Arg His Arg Cys 
295 300 305 

cgt gca etc cct gtt caa tgc tct gee tgg ccg att caa aga eta tat 1075 
Arg Ala Leu Pro Val Gin Cys Ser Ala Trp Pro He Gin Arg Leu Tyr 
310 315 320 325 

ttc age ccc gcg ctt egg tgt eta cca ate cct gca cac cac cgt gat 1123 
Phe Ser Pro Ala Leu Arg Cys Leu Pro He Pro Ala His His Arg Asp 
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330 335 340 

ggg acc tgg egg taagcctctg gaagttcagg cac 1158 
Gly Thr Trp Arg 
345 



<210> 1028 
<211> 345 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1028 

Met Ser Leu Glu Arg Asn Thr Gin Lys Ser Ser Met Gly Val Arg Ser 
15 10 15 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
20 25 30 

Asn Pro Val Leu Asp Pro Leu Leu Ser lie His Arg Gin Phe His Pro 
35 40 45 

Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
50 55 60 

Leu His Asp Gly Val lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His 
65 70 75 80 

Pro Leu Ala Val Ala Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr 
85 90 95 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
100 105 110 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
115 120 125 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
130 135 140 

Glu Ala Glu Thr lie Arg Lys Met lie Val Ala Met Ser Gin Asp Pro 
145 150 155 160 

Arg Val Leu Val lie Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
165 170 175 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
180 185 190 

Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
195 200 205 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
210 215 220 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
225 230 235 240 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
245 250 255 
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Asn Asn He Ala Ala Glu Val Leu Gly Arg Pro Lys His Tyr Trp Ser 
260 265 270 

He Tyr Gin Lys Met He Val Arg Gly Arg Asp Phe Asp Asp He Phe 
275 280 285 

Asp Leu Val Gly He Arg He Leu Val Asp Asn Val Asn Asn Cys Val 
290 295 300 

Arg Arg His Arg Cys Arg Ala Leu Pro Val Gin Cys Ser Ala Trp Pro 
305 310 315 320 

He Gin Arg Leu Tyr Phe Ser Pro Ala Leu Arg Cys Leu Pro He Pro 
325 330 335 

Ala His His Arg Asp Gly Thr Trp Arg 
340 345 



<210> 1029 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> FRXA02772 

<400> 1029 

cattgtggtc agagatcctc agtagaagga tcgaaagaaa ggcggcagga aaatgagtct 60 

ggagcgcaac acacaaaaat cttccatggg tgtgcgaagc atg tea gec agg ctt 115 

Met Ser Ala Arg Leu 
1 5 

gec cgc age etc aca gga aac cgc gtt cgc acc aac cct gtg ctg gat 163 
Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr Asn Pro Val Leu Asp 
10 15 20 

ccg ctg ctg age ate cac egg caa ttt cac cca cgc gec gac gta caa 211 
Pro Leu Leu Ser He His Arg Gin Phe His Pro Arg Ala Asp Val Gin 
25 30 35 

gtg ttg gaa cgt gca tat gac acc gcg gaa cgt ctt cat gat ggt gtg 259 
Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg Leu His Asp Gly Val 
40 45 50 

att cga aaa teg ggc gat ccg tat att acc cac ccg ttg get gtc gee 3 07 
He Arg Lys Ser Gly Asp Pro Tyr He Thr His Pro Leu Ala Val Ala 
55 60 65 

acc ate gee gcg gaa ate ggc atg gac acc acc acg etc gtc gca gec 355 
Thr He Ala Ala Glu He Gly Met Asp Thr Thr Thr Leu Val Ala Ala 
70 75 80 85 

ttg ttg cat gac acg gtg gaa gac acc gac tac tct ttg gac gat etc 403 
Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr Ser Leu Asp Asp Leu 
90 95 100 



acc cga gat ttc gga gaa gaa gtt gec agg ctt gtc gac ggt gtc acc 



451 
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Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu Val Asp Gly Val Thr 
105 110 115 

aag etc gac aaa gtc gca eta ggt get gee gcg gag gee gaa acg att 499 
Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala Glu Ala Glu Thr lie 
120 125 130 

cgc aaa atg ate gtc gee atg age cag gac ccc cgc gtg ctg gtg att 547 
Arg Lys Met lie Val Ala Met Ser Gin Asp Pro Arg Val Leu Val lie 
135 140 145 

aaa gtg gec gac cgt ttg cac aat atg cgc acc atg egg ttc ctg ccg 595 
Lys Val Ala Asp Arg Leu His Asn Met Arg Thr Met Arg Phe Leu Pro 
150 155 160 165 

ccg gaa aag caa get aaa aaa gca cgc caa acc ctt gaa gtg att get 643 
Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr Leu Glu Val lie Ala 
170 175 180 

cct ttg gca cac cgc ctg ggc atg gee age gtg aaa tgg gaa ttg gaa 691 
Pro Leu Ala His Arg Leu Gly Met Ala Ser Val Lys Trp Glu Leu Glu 
185 190 195 

gat eta tec ttt gee att ttg tac ccc aag aag tac gaa gag ate gtg 739 
Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys Tyr Glu Glu lie Val 
200 205 210 

cgt ctt gtt gec gac cgc gcg ccc tct aga gac egg tac etc aaa gaa 7 87 
Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp Arg Tyr Leu Lys Glu 
215 220 225 

att att gat caa gtc acc ggt ggc ttg cgc gaa aac aac ate gcg gca 83 5 
lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu Asn Asn lie Ala Ala 
230 235 240 245 

gaa gtg ctt ggt cgn ccn aag cac tct ggt ctt tct ttc aaa aga 880 
Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu Ser Phe Lys Arg 
250 255 260 

tgatcgttcg eggtegtgat ttt 903 



<210> 1030 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1030 

Met Ser Ala Arg Leu Ala Arg Ser Leu Thr Gly Asn Arg Val Arg Thr 
15 10 15 

Asn Pro Val Leu Asp Pro Leu Leu Ser lie His Arg Gin Phe His Pro 
20 25 30 

Arg Ala Asp Val Gin Val Leu Glu Arg Ala Tyr Asp Thr Ala Glu Arg 
35 40 45 

Leu His Asp Gly Val lie Arg Lys Ser Gly Asp Pro Tyr lie Thr His 
50 55 60 



Pro Leu Ala Val Ala Thr lie Ala Ala Glu lie Gly Met Asp Thr Thr 
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65 70 75 80 

Thr Leu Val Ala Ala Leu Leu His Asp Thr Val Glu Asp Thr Asp Tyr 
85 90 95 

Ser Leu Asp Asp Leu Thr Arg Asp Phe Gly Glu Glu Val Ala Arg Leu 
100 105 110 

Val Asp Gly Val Thr Lys Leu Asp Lys Val Ala Leu Gly Ala Ala Ala 
115 120 125 

Glu Ala Glu Thr lie Arg Lys Met lie Val Ala Met Ser Gin Asp Pro 
130 135 140 

Arg Val Leu Val lie Lys Val Ala Asp Arg Leu His Asn Met Arg Thr 
145 150 155 160 

Met Arg Phe Leu Pro Pro Glu Lys Gin Ala Lys Lys Ala Arg Gin Thr 
165 170 175 

Leu Glu Val lie Ala Pro Leu Ala His Arg Leu Gly Met Ala Ser Val 
180 185 190 

Lys Trp Glu Leu Glu Asp Leu Ser Phe Ala lie Leu Tyr Pro Lys Lys 
195 200 205 

Tyr Glu Glu lie Val Arg Leu Val Ala Asp Arg Ala Pro Ser Arg Asp 
210 215 220 

Arg Tyr Leu Lys Glu lie lie Asp Gin Val Thr Gly Gly Leu Arg Glu 
225 230 235 240 

Asn Asn lie Ala Ala Glu Val Leu Gly Arg Pro Lys His Ser Gly Leu 
245 250 255 

Ser Phe Lys Arg 
260 



<210> 1031 
<211> 262 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (262) 

<223> FRXA02773 

<400> 1031 

tcaaagaaat tattgatcaa gtcaccggtg gcttgcgcga aaacaacatc gcggcagaag 60 

tgcttggtcg nccnaagcac tctggtcttt ctttcaaaag atg ate gtt cgc ggt 115 

Met lie Val Arg Gly 

1 5 

cgt gat ttt gac gat att ttt gat ctt gtt ggc ate cgc ntc ctg gna 163 
Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly lie Arg Xaa Leu Xaa 
10 15 20 



gac aac gtg aac aac tgg gta cgc cgc cnt egg tgt cgt gca etc ccn 



211 
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Asp Asn Val Asn Asia Trp Val Arg Arg Xaa Arg Cys Arg Ala Leu Pro 
25 30 35 

gtn caa tgc tct gnc tgg ncg ntt caa aga eta tat ttc age ccc gcg 259 
Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu Tyr Phe Ser Pro Ala 
40 45 50 

ctt 262 
Leu 



<210> 1032 
<211> 54 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1032 

Met lie Val Arg Gly Arg Asp Phe Asp Asp lie Phe Asp Leu Val Gly 
15 10 15 

lie Arg Xaa Leu Xaa Asp Asn Val Asn Asn Trp Val Arg Arg Xaa Arg 
20 25 30 

Cys Arg Ala Leu Pro Val Gin Cys Ser Xaa Trp Xaa Xaa Gin Arg Leu 
35 40 45 

Tyr Phe Ser Pro Ala Leu 
50 



<210> 1033 
<211> 654 
<212> DMA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (631) 

<223> RXA01835 

<400> 1033 

tcaacatcta ttcctcctgc gatttgeatg ggatatatat taaaaattct agecgaaagt 60 

ttcctgcgtg aatacacttt ccccgcgcct tegcaaaget atg aat act gec gcg 115 

Met Asn Thr Ala Ala 
1 5 

tgg gca cac cgc cac cac gta cgc aaa ggc ggt gga att ccg tat gtc 163 
Trp Ala His Arg His His Val Arg Lys Gly Gly Gly lie Pro Tyr Val 
10 15 20 

age cat ctt tat tea gtg atg tac ttg ctg gec age gtc act aat gat 211 
Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala Ser Val Thr Asn Asp 
25 30 35 

gaa gat gtg etc ate gec ggg ctg etc cac gac acc etc gaa gac gta 259 
Glu Asp Val Leu lie Ala Gly Leu Leu His Asp Thr Leu Glu Asp Val 
40 45 50 



ccc gag gaa tac aat tct gee caa ctt gaa get gat ttt ggt ccg egg 



307 
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Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala Asp Phe Gly Pro Arg 
55 60 65 

gtg cgc gag ttg gtg gaa gag etc acc aaa cag ccc tta aaa age tgg 355 
Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin Pro Leu Lys Ser Trp 
70 75 80 85 

aaa gcg cgt gec gac get tac etc ctg cac etc age gca ggt gee age 403 
Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu Ser Ala Gly Ala Ser 
90 95 100 

tta gag get gtc tta ate tec acc gca gat aaa ctg cat aat etc atg 451 
Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys Leu His Asn Leu Met 
105 110 115 

tec ate ttg gat gac ctt gaa ata cac ggt gaa gat tta tgg caa cgc 499 
Ser lie Leu Asp Asp Leu Glu lie His Gly Glu Asp Leu Trp Gin Arg 
120 125 130 

ttt aac get ggc aaa gag cag caa ate tgg tgg tat age gag gtt tat 547 
Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp Tyr Ser Glu Val Tyr 
135 140 145 

cag ata tct etc cag cgc tta ggg ttc aat gag ttg aat aaa caa ctg 595 
Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu Leu Asn Lys Gin Leu 
150 155 160 165 

ggg ttg tgc gtc gaa aag etc tta aag caa age gee taggegcteg 641 
Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser Ala 
170 175 

geggegtega taa 654 



<210> 1034 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1034 

Met Asn Thr Ala Ala Trp Ala His Arg His His Val Arg Lys Gly Gly 
15 10 15 

Gly lie Pro Tyr Val Ser His Leu Tyr Ser Val Met Tyr Leu Leu Ala 
20 25 30 

Ser Val Thr Asn Asp Glu Asp Val Leu lie Ala Gly Leu Leu His Asp 
35 40 45 

Thr Leu Glu Asp Val Pro Glu Glu Tyr Asn Ser Ala Gin Leu Glu Ala 
50 55 60 

Asp Phe Gly Pro Arg Val Arg Glu Leu Val Glu Glu Leu Thr Lys Gin 
65 70 75 80 

Pro Leu Lys Ser Trp Lys Ala Arg Ala Asp Ala Tyr Leu Leu His Leu 
85 90 95 



Ser Ala Gly Ala Ser Leu Glu Ala Val Leu lie Ser Thr Ala Asp Lys 
100 105 110 
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Leu His Asn Leu Met Ser lie Leu Asp Asp Leu Glu lie His Gly Glu 
115 120 125 

Asp Leu Trp Gin Arg Phe Asn Ala Gly Lys Glu Gin Gin lie Trp Trp 
130 135 140 

Tyr Ser Glu Val Tyr Gin lie Ser Leu Gin Arg Leu Gly Phe Asn Glu 
145 150 155 160 

Leu Asn Lys Gin Leu Gly Leu Cys Val Glu Lys Leu Leu Lys Gin Ser 
165 170 175 

Ala 



<210> 1035 
<211> 1395 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1372) 
<223> RXA01483 

<400> 1035 

gggtgcccga taaggtgaag catctttgcg cgcaatccaa ggtctgctgc gcccttcgcg 60 

gcgtgcacgc catgagcaac ttcggaggct gaaaaagtag atg tac ccc tat tec 115 

Met Tyr Pro Tyr Ser 
1 5 

gac gca gac get ttt cga cgc cag cct gag cgc gec aag tec age caa 163 
Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg Ala Lys Ser Ser Gin 
10 15 20 

ctg cgt acc age gee gta gac ace cgc age gcg ttc gee cgc gac egg 211 
Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala Phe Ala Arg Asp Arg 
25 30 35 

get cgc gtg ctg cat tct get get ctt cga cgc etc gcg gat aaa acc 259 
Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg Leu Ala Asp Lys Thr 
40 45 50 

caa gtg gtt ggc ccc aat gat ggt gat act ccg cgc acc egg ctg acg 3 07 
Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro Arg Thr Arg Leu Thr 
55 60 65 

cac tct ttg gaa gta get caa att gca egg gga ate gga get gga ctg 355 
His Ser Leu Glu Val Ala Gin lie Ala Arg Gly He Gly Ala Gly Leu 
70 75 80 85 

gat ttg gat cct gat ctg tgc gat ctg gca ggg ctg tgc cat gac att 403 
Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly Leu Cys His Asp He 
90 95 100 



ggg cat ccg ccg tat gga cac aac ggt gaa aac gcg ttg aat gaa gtt 
Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn Ala Leu Asn Glu Val 
105 110 115 



451 
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gct gcg gcc tgt gga gga ttt gag ggc aac gcc caa acc ttg cgt att 499 

Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala Gin Thr Leu Arg lie 

120 125 130 

etc acg cgt ctg gag cca aaa att gtc tct gat gag ggg gag age ttt 547 

Leu Thr Arg Leu Glu Pro Lys lie Val Ser Asp Glu Gly Glu Ser Phe 
135 140 145 

ggg ctg aac ttg teg egg get get ctt gat get gca tgt aag tat ccg 595 

Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala Ala Cys Lys Tyr Pro 
150 155 160 165 

tgg get aaa aca aat gcg gat ggc agt gtc aat aag aaa tac agt get 643 

Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn Lys Lys Tyr Ser Ala 

170 175 180 

tat gac gag gac gca gaa ate etc get tgg att aga caa ggc cat gag 691 

Tyr Asp Glu Asp Ala Glu lie Leu Ala Trp lie Arg Gin Gly His Glu 

185 190 195 

gat ctt cgc cca ccg ate gaa gcg cag gtc atg gac ttt tct gat gac 739 

Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met Asp Phe Ser Asp Asp 

200 205 210 

att gcc tac teg gtg cac gat gtg gaa gac ggt att gta tec ggg cgt 787 

lie Ala Tyr Ser Val His Asp Val Glu Asp Gly lie Val Ser Gly Arg 
215 220 225 

ate gac tta aaa gtg ctg tgg gac ctg gtt gaa tta gca get ttg gca 835 

lie Asp Leu Lys Val Leu Trp Asp Leu Val Glu Leu Ala Ala Leu Ala 
230 235 240 245 

gac aaa gga gca get get ttc gga ggt teg cct gca gag etc ate gag 883 

Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro Ala Glu Leu lie Glu 

250 255 260 

ggt gca gca teg ttg egg gaa ctt ccg gtg gtg get gcc get gcg gat 931 

Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val Ala Ala Ala Ala Asp 

265 270 275 

ttt gat ttc tea ctg cgt tec tac get gcg ctg aag gcg atg act tea 979 

Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu Lys Ala Met Thr Ser 

280 285 290 

gaa eta gtg gga aga tac gtt ggc tct acc ate gag tea aca aag aaa 1027 

Glu Leu Val Gly Arg Tyr Val Gly Ser Thr He Glu Ser Thr Lys Lys 
295 300 305 

aca cac get ggc att gat gtg gga cgc atg cac ggc gat ttg ate att 1075 

Thr His Ala Gly He Asp Val Gly Arg Met His Gly Asp Leu He He 
310 315 320 325 

cca gaa aca gcg gcc agt gaa gta aaa ctg etc aaa acg tta gcg gtt 1123 

Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu Lys Thr Leu Ala Val 

330 335 340 

etc tac gtg atg gat gac cca ggg cac ctt gcg cgc caa aac agg caa 1171 

Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala Arg Gin Asn Arg Gin 

345 350 355 

egg gat cgt ate ttc egg gtt ttt gac tac ctg gtg ctg ggg get ccg 1219 
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Arg Asp Arg He Phe Arg Val Phe Asp Tyr Leu Val Leu Gly Ala Pro 
360 365 370 

gga teg ttg gat ccg atg tat cgc cag tgg ttt att gaa gcg gat tea 1267 
Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe He Glu Ala Asp Ser 
375 380 385 

gaa teg gaa cag ate cgt gtg att gtt gat cag att gcg teg atg acg 1315 
Glu Ser Glu Gin He Arg Val He Val Asp Gin He Ala Ser Met Thr 
390 395 400 405 

gag tct cgt ctg gaa cgc ctt gee egg aat get get gac ate tea gga 1363 
Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala Ala Asp He Ser Gly 
410 415 420 

ttt ttg gga taattggtta gagcagcagt aag 1395 
Phe Leu Gly 



<210> 1036 
<211> 424 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1036 

Met Tyr Pro Tyr Ser Asp Ala Asp Ala Phe Arg Arg Gin Pro Glu Arg 
15 10 15 

Ala Lys Ser Ser Gin Leu Arg Thr Ser Ala Val Asp Thr Arg Ser Ala 
20 25 30 

Phe Ala Arg Asp Arg Ala Arg Val Leu His Ser Ala Ala Leu Arg Arg 
35 40 45 

Leu Ala Asp Lys Thr Gin Val Val Gly Pro Asn Asp Gly Asp Thr Pro 
50 55 60 

Arg Thr Arg Leu Thr His Ser Leu Glu Val Ala Gin He Ala Arg Gly 
65 70 75 80 

He Gly Ala Gly Leu Asp Leu Asp Pro Asp Leu Cys Asp Leu Ala Gly 
85 90 95 

Leu Cys His Asp He Gly His Pro Pro Tyr Gly His Asn Gly Glu Asn 
100 105 110 

Ala Leu Asn Glu Val Ala Ala Ala Cys Gly Gly Phe Glu Gly Asn Ala 
115 120 125 

Gin Thr Leu Arg He Leu Thr Arg Leu Glu Pro Lys He Val Ser Asp 
130 135 140 

Glu Gly Glu Ser Phe Gly Leu Asn Leu Ser Arg Ala Ala Leu Asp Ala 
145 150 155 160 

Ala Cys Lys Tyr Pro Trp Ala Lys Thr Asn Ala Asp Gly Ser Val Asn 
165 170 175 



Lys Lys Tyr Ser Ala Tyr Asp Glu Asp Ala Glu He Leu Ala Trp He 
180 185 190 
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Arg Gin Gly His Glu Asp Leu Arg Pro Pro lie Glu Ala Gin Val Met 
195 200 205 

Asp Phe Ser Asp Asp lie Ala Tyr Ser Val His Asp Val Glu Asp Gly 
210 215 220 

lie Val Ser Gly Arg lie Asp Leu Lys Val Leu Trp Asp Leu Val Glu 
225 230 235 240 

Leu Ala Ala Leu Ala Asp Lys Gly Ala Ala Ala Phe Gly Gly Ser Pro 
245 250 255 

Ala Glu Leu lie Glu Gly Ala Ala Ser Leu Arg Glu Leu Pro Val Val 
260 265 270 

Ala Ala Ala Ala Asp Phe Asp Phe Ser Leu Arg Ser Tyr Ala Ala Leu 
275 280 285 

Lys Ala Met Thr Ser Glu Leu Val Gly Arg Tyr Val Gly Ser Thr lie 
290 295 300 

Glu Ser Thr Lys Lys Thr His Ala Gly lie Asp Val Gly Arg Met His 
305 310 315 320 

Gly Asp Leu lie lie Pro Glu Thr Ala Ala Ser Glu Val Lys Leu Leu 
325 330 335 

Lys Thr Leu Ala Val Leu Tyr Val Met Asp Asp Pro Gly His Leu Ala 
340 345 350 

Arg Gin Asn Arg Gin Arg Asp Arg lie Phe Arg Val Phe Asp Tyr Leu 
355 360 365 

Val Leu Gly Ala Pro Gly Ser Leu Asp Pro Met Tyr Arg Gin Trp Phe 
370 375 380 

lie Glu Ala Asp Ser Glu Ser Glu Gin lie Arg Val lie Val Asp Gin 
385 390 395 400 

lie Ala Ser Met Thr Glu Ser Arg Leu Glu Arg Leu Ala Arg Asn Ala 
405 410 415 

Ala Asp lie Ser Gly Phe Leu Gly 
420 



<210> 1037 
<211> 1131 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1108) 
<223> RXN01027 

<400> 1037 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 



gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 
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Met Ala Asn Lys Asn 

1 5 

aat aag cct cat gag gtg gac aaa gac caa gat tea gec atg ctg ate 163 

Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp Ser Ala Met Leu lie 

10 15 20 

aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc acc 211 

Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 259 

Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp lie Thr 
40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 3 07 

Asn Pro Asp Ser lie Glu Val Ala Val lie His Arg Pro His Tyr Asp 
55 60 65 

gac tgg tec ctg gee aag ggc aaa gtc gat ccc ggc gag tct att ccg 355 

Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser lie Pro 

70 75 80 85 

aca acc gcg gee cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 

Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr Gly Tyr Asp lie Arg 

90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 

Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gec cag gtt ctt ggt gga gag ttt gtc 499 

Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 

Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gec aag gca 595 

Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 

150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 

Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 

170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 

His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 739 

Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

atg ttg ttg ccc ttc aaa ccc acc gca att tac teg gcg gtg ccc gat 787 

Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr Ser Ala Val Pro Asp 
215 220 225 

cgc tgc caa gee acc gcg etc ccc ctt gee gat gag etc ggc etc gac 835 

Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp Glu Leu Gly Leu Asp 
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230 235 240 245 

gtg tec gtc aac cga ctg ttc ggc gac gac gec tgg gaa acc gat ccc 883 
Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala Trp Glu Thr Asp Pro 
250 255 260 

gag gec tgc aag aag cgc ttc acc gac gtg gtc gcg caa ggt ggc gtg 931 
Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin Gly Gly Val 
265 270 275 

ccg atg ate gtt ggg cag ggc gac ate att ccg gaa atg ate aaa tgg 979 
Pro Met He Val Gly Gin Gly Asp He He Pro Glu Met He Lys Trp 
280 285 290 

ttc tec gag aac ggc acc etc cct ate gat gag aag ate aag gcg aaa 1027 
Phe Ser Glu Asn Gly Thr Leu Pro He Asp Glu Lys He Lys Ala Lys 
295 300 305 

sag ggc age gtg tgg gtg ttg age ttt cac gac ggt gtg ttc acc ggc 1075 
Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val Phe Thr Gly 
310 315 320 325 

get gat tac ctg gcg agt tec ctg ccg gtt aaa taggagegeg tttaaggect 1128 
Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
330 335 

cca 1131 



<210> 1038 
<211> 336 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1038 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
15 10 15 

Ser Ala Met Leu He Asn Gly Arg Leu Gin Gin He Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp He Thr Asn Pro Asp Ser He Glu Val Ala Val He His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 

Gly Glu Ser He Pro Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr 
85 90 95 

Gly Tyr Asp He Arg Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro 
100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 



Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu 
130 135 140 
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Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys Pro Thr Ala lie Tyr 
210 215 220 

Ser Ala Val Pro Asp Arg Cys Gin Ala Thr Ala Leu Pro Leu Ala Asp 
225 230 235 240 

Glu Leu Gly Leu Asp Val Ser Val Asn Arg Leu Phe Gly Asp Asp Ala 
245 250 255 

Trp Glu Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val 
260 265 270 

Ala Gin Gly Gly Val Pro Met lie Val Gly Gin Gly Asp He He Pro 
275 280 285 

Glu Met He Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro He Asp Glu 
290 295 300 

Lys He Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp 
305 310 315 320 

Gly Val Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
325 330 335 



<210> 1039 
<211> 757 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> FRXA01024 

<400> 1039 

aatagatgga agtagttttt cattcactta tgtgcgcgtt tttaatctgg tttctaccaa 60 

gaactgtgtg caccacaacg cggaaggtga atcgcaccca atg gca aat aag aac 115 

Met Ala Asn Lys Asn 
1 5 



aat aag cct cat gag gtg gac aaa gac caa gat 
Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
10 15 



tea gec atg ctg ate 
Ser Ala Met Leu He 
20 



163 
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aac ggt cgc ctg caa cag ate ccg gcg cgt ccc act gag gaa ttc acc 211 

Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro Thr Glu Glu Phe Thr 
25 30 35 

cgc cca act ctt gca gca ggt gca gta ctg tgg cgc ggc gac ate acc 2 59 

Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp Arg Gly Asp lie Thr 
40 45 50 

aac ccg gac age ate gag gtc get gtc ate cac cgc ccg cac tat gat 3 07 

Asn Pro Asp Ser lie Glu Val Ala Val lie His Arg Pro His Tyr Asp 
55 60 65 

gac tgg tec ctg gec aag ggc aaa gtc gat ccc ggc gag tct att ccg 355 

Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro Gly Glu Ser lie Pro 

70 75 80 85 

aca acc gcg gec cgt gaa ate ctt gaa gaa act ggc tac gac ate cgt 403 

Thr Thr Ala Ala Arg Glu lie Leu Glu Glu Thr Gly Tyr Asp lie Arg 

90 95 100 

ctg ggc aag ctg ate ggc aag gtt act tac cct gtg etc gac cga acc 451 

Leu Gly Lys Leu lie Gly Lys Val Thr Tyr Pro Val Leu Asp Arg Thr 
105 110 115 

aaa gtg gtc tac tac tgg act gec cag gtt ctt ggt gga gag ttt gtc 499 

Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu Gly Gly Glu Phe Val 
120 125 130 

ccc aac gat gaa gtt gat gaa ate cgt tgg ctg tct gtt gat gaa gca 547 

Pro Asn Asp Glu Val Asp Glu lie Arg Trp Leu Ser Val Asp Glu Ala 
135 140 145 

tgc gag ttg etc age tac caa gta gat acc gaa gtt ctg gee aag gca 595 

Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu Val Leu Ala Lys Ala 

150 155 160 165 

gca aag cgt ttc cgc act cct tec acc act egg gtg ctg tat gtt cgc 643 
Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg Val Leu Tyr Val Arg 

170 175 180 

cat get cat gca cat ggt cgc caa acc tgg ggt ggc gac gac aat aag 691 

His Ala His Ala His Gly Arg Gin Thr Trp Gly Gly Asp Asp Asn Lys 
185 190 195 

cgc cca ttg gac aaa aag ggg cgt cga caa gca gaa atg etc gta ccc 739 
Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala Glu Met Leu Val Pro 
200 205 210 

atg ttg ttg ccc ttc aaa 757 
Met Leu Leu Pro Phe Lys 

215 



<210> 1040 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1040 

Met Ala Asn Lys Asn Asn Lys Pro His Glu Val Asp Lys Asp Gin Asp 
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15 10 15 

Ser Ala Met Leu lie Asn Gly Arg Leu Gin Gin lie Pro Ala Arg Pro 
20 25 30 

Thr Glu Glu Phe Thr Arg Pro Thr Leu Ala Ala Gly Ala Val Leu Trp 
35 40 45 

Arg Gly Asp lie Thr Asn Pro Asp Ser He Glu Val Ala Val He His 
50 55 60 

Arg Pro His Tyr Asp Asp Trp Ser Leu Ala Lys Gly Lys Val Asp Pro 
65 70 75 80 

Gly Glu Ser He Pro Thr Thr Ala Ala Arg Glu He Leu Glu Glu Thr 
85 90 95 

Gly Tyr Asp He Arg Leu Gly Lys Leu He Gly Lys Val Thr Tyr Pro 
100 105 110 

Val Leu Asp Arg Thr Lys Val Val Tyr Tyr Trp Thr Ala Gin Val Leu 
115 120 125 

Gly Gly Glu Phe Val Pro Asn Asp Glu Val Asp Glu He Arg Trp Leu 
130 135 140 

Ser Val Asp Glu Ala Cys Glu Leu Leu Ser Tyr Gin Val Asp Thr Glu 
145 150 155 160 

Val Leu Ala Lys Ala Ala Lys Arg Phe Arg Thr Pro Ser Thr Thr Arg 
165 170 175 

Val Leu Tyr Val Arg His Ala His Ala His Gly Arg Gin Thr Trp Gly 
180 185 190 

Gly Asp Asp Asn Lys Arg Pro Leu Asp Lys Lys Gly Arg Arg Gin Ala 
195 200 205 

Glu Met Leu Val Pro Met Leu Leu Pro Phe Lys 
210 215 



<210> 1041 
<211> 257 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (234) 
<223> FRXA01027 

<400> 1041 

acc gat ccc gag gcc tgc aag aag cgc ttc acc gac gtg gtc gcg caa 48 
Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin 
15 10 15 



ggt ggc gtg ccg atg ate gtt ggg cag ggc gac ate att ccg gaa atg 96 
Gly Gly Val Pro Met He Val Gly Gin Gly Asp He He Pro Glu Met 
20 25 30 
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atc aaa tgg ttc tec gag aac ggc acc etc cct ate gat gag aag ate 144 
lie Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie 
35 40 45 

aag gcg aaa aag ggc age gtg tgg gtg ttg age ttt cac gac ggt gtg 192 
Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val 
50 55 60 

ttc acc ggc get gat tac ctg gcg agt tec ctg ccg gtt aaa 234 
Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
65 70 75 

taggagegeg tttaaggect cca 257 



<210> 1042 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1042 

Thr Asp Pro Glu Ala Cys Lys Lys Arg Phe Thr Asp Val Val Ala Gin 
15 10 15 

Gly Gly Val Pro Met lie Val Gly Gin Gly Asp lie lie Pro Glu Met 
20 25 30 

lie Lys Trp Phe Ser Glu Asn Gly Thr Leu Pro lie Asp Glu Lys lie 
35 40 45 

Lys Ala Lys Lys Gly Ser Val Trp Val Leu Ser Phe His Asp Gly Val 
50 55 60 

Phe Thr Gly Ala Asp Tyr Leu Ala Ser Ser Leu Pro Val Lys 
65 70 75 



<210> 1043 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 

<223> RXA01528 

<400> 1043 

cacccaaacc caaacctctc agtcgaataa gcagaagtct caggacaacc gcaggggtaa 60 

gggtegtagg tctccaacca ggaggcgttc caacacgagg gtg aat cag gcg tgg 115 

Val Asn Gin Ala Trp 
1 5 

cag cag tec cgt ttg gtt act tct gat gag act tec gca ggt ggt etc 163 
Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr Ser Ala Gly Gly Leu 
10 15 20 



gtg gtg tea ggt ttg get gag gcg gtc aac get aac aat gag gtt gat 211 
Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala Asn Asn Glu Val Asp 
25 30 35 
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ctg teg aag att tat gtt gcg ttg att ggt cgc ctt gat cgt cgt ggt 259 
Leu Ser Lys lie Tyr Val Ala Leu lie Gly Arg Leu Asp Arg Arg Gly 
40 45 50 

cgt ttg ttg tgg teg atg ccg aag ggc cat gtt gag cct ggt gag gat 307 
Arg Leu Leu Trp Ser Met Pro Lys Gly His Val Glu Pro Gly Glu Asp 
55 60 65 

aag get gcg act get gag cgt gag gtg tgg gag gag acc ggc ate cac 355 
Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu Glu Thr Gly lie His 
70 75 80 85 

ggt gag gtg ttc act gag ttg ggt gtg att gat tat tgg ttc gtt teg 403 
Gly Glu Val Phe Thr Glu Leu Gly Val lie Asp Tyr Trp Phe Val Ser 
90 95 100 

gaa ggg aag egg ate cat aag acg gtg cat cat cat ttg ttg cgt tat 451 
Glu Gly Lys Arg He His Lys Thr Val His His His Leu Leu Arg Tyr 
105 110 115 

gtt gat ggc gat ttg aat gat gag gat cca gaa gtc act gag gtg gcg 499 
Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu Val Thr Glu Val Ala 
120 125 130 

tgg att ccg gcg aat cag ttg att gag cat ttg get ttt gcg gat gag 547 
Trp lie Pro Ala Asn Gin Leu He Glu His Leu Ala Phe Ala Asp Glu 
135 140 145 

egg aag ttg get agg cag gcg cat gat ttg ttg cct gag ttt get ttg 595 
Arg Lys Leu Ala Arg Gin Ala His Asp Leu Leu Pro Glu Phe Ala Leu 
150 155 160 165 

aag gaa aag gcg gag gga agg tec acc cca agg tgattccgaa ccccaacccg 648 
Lys Glu Lys Ala Glu Gly Arg Ser Thr Pro Arg 
170 175 

aac 651 



<210> 1044 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1044 

Val Asn Gin Ala Trp Gin Gin Ser Arg Leu Val Thr Ser Asp Glu Thr 
15 10 15 

Ser Ala Gly Gly Leu Val Val Ser Gly Leu Ala Glu Ala Val Asn Ala 
20 25 30 

Asn Asn Glu Val Asp Leu Ser Lys He Tyr Val Ala Leu He Gly Arg 
35 40 45 

Leu Asp Arg Arg Gly Arg Leu Leu Trp Ser Met Pro Lys Gly His Val 
50 55 60 

Glu Pro Gly Glu Asp Lys Ala Ala Thr Ala Glu Arg Glu Val Trp Glu 
65 70 75 80 
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Glu Thr Gly lie His Gly Glu Val Phe Thr Glu Leu Gly Val lie Asp 
85 90 95 

Tyr Trp Phe Val Ser Glu Gly Lys Arg lie His Lys Thr Val His His 
100 105 110 

His Leu Leu Arg Tyr Val Asp Gly Asp Leu Asn Asp Glu Asp Pro Glu 
115 120 125 

Val Thr Glu Val Ala Trp lie Pro Ala Asn Gin Leu lie Glu His Leu 
130 135 140 

Ala Phe Ala Asp Glu Arg Lys Leu Ala Arg Gin Ala His Asp Leu Leu 
145 150 155 160 

Pro Glu Phe Ala Leu Lys Glu Lys Ala Glu Gly Arg Ser Thr Pro Arg 
165 170 175 



<210> 1045 
<211> 541 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXA00072 

<400> 1045 

acggccagga cgatccagtg cacaggccag caccagcaaa gtccacatcg caagcattaa 60 

aagaatctct cgaaagacac aaaagaggtg agtcgcaaca atg age ttt caa eta 115 

Met Ser Phe Gin Leu 
1 5 

gtt aac gec ctg aaa aat act ggt teg gta aaa gat ccc gag ate tea 163 
Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys Asp Pro Glu lie Ser 
10 15 20 

ccc gaa gga cct cgc acg acc aca ccg ttg tea cca gag gta gca aaa 211 
Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser Pro Glu Val Ala Lys 
25 30 35 

cat aac gag gaa etc gtc gaa aag cat get get gcg ttg tat gac gee 259 
His Asn Glu Glu Leu Val Glu Lys His Ala Ala Ala Leu Tyr Asp Ala 
40 45 50 

age gcg caa gag ate ctg gaa tgg aca gee gag cac gcg ccg ggc get 3 07 
Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu His Ala Pro Gly Ala 
55 60 65 

att gca gtg acc ttg age atg gaa aac acc gtg ctg gcg gag ctg get 355 
lie Ala Val Thr Leu Ser Met Glu Asn Thr Val Leu Ala Glu Leu Ala 
70 75 80 85 



gcg egg cac ctg ccg gaa get gat ttc etc ttt ttg gac acc ggt tac 
Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe Leu Asp Thr Gly Tyr 



403 
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90 95 100 

cac ttc aag gag acc ctt gaa gtt gcc cgt cag gta gat gag cgc tat 451 
His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin Val Asp Glu Arg Tyr 
105 110 115 

tec cag aag ctt gtc acc gcg ctg ccg ate etc aag cgc acg gag cag 499 
Ser Gin Lys Leu Val Thr Ala Leu Pro lie Leu Lys Arg Thr Glu Gin 
120 125 130 

gat tec att tat ggt etc aac ctg tac cgc age aac cca gcg 541 
Asp Ser lie Tyr Gly Leu Asn Leu Tyr Arg Ser Asn Pro Ala 
135 140 145 



<210> 1046 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1046 

Met Ser Phe Gin Leu Val Asn Ala Leu Lys Asn Thr Gly Ser Val Lys 
15 10 15 

Asp Pro Glu lie Ser Pro Glu Gly Pro Arg Thr Thr Thr Pro Leu Ser 
20 25 30 

Pro Glu Val Ala Lys His Asn Glu Glu Leu Val Glu Lys His Ala Ala 
35 40 45 

Ala Leu Tyr Asp Ala Ser Ala Gin Glu lie Leu Glu Trp Thr Ala Glu 
50 55 60 

His Ala Pro Gly Ala lie Ala Val Thr Leu Ser Met Glu Asn Thr Val 
65 70 75 80 

Leu Ala Glu Leu Ala Ala Arg His Leu Pro Glu Ala Asp Phe Leu Phe 
85 90 95 

Leu Asp Thr Gly Tyr His Phe Lys Glu Thr Leu Glu Val Ala Arg Gin 
100 105 110 

Val Asp Glu Arg Tyr Ser Gin Lys Leu Val Thr Ala Leu Pro lie Leu 
115 120 125 

Lys Arg Thr Glu Gin Asp Ser lie Tyr Gly Leu Asn Leu Tyr Arg Ser 
130 135 140 

Asn Pro Ala 
145 



<210> 1047 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA01878 
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<400> 1047 

ggttcaggct gcacaaggtt ggggagcatg gcctgcttgc accgcaagct tgggcatccg 60 

atagtagaaa tctggcatcc aataggtaga ttgggatgct atg gaa gaa ccc tea 115 

Met Glu Glu Pro Ser 
1 5 

ggt gca cag ctg etc ggc ccg gta gaa ate cgt gcg ctg gca gaa aag 163 
Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg Ala Leu Ala Glu Lys 
10 15 20 

etc gac gtc aca cca act aag aag ttg ggg cag aac ttt gtt cac gat 211 
Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin Asn Phe Val His Asp 
25 30 35 

ccc aac acg gtg cgt cgc att gtt get gcg gca gag etc ace cca aac 259 
Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala Glu Leu Thr Pro Asn 
40 45 50 

gac cac gtg gtg gaa gtt ggc cct ggt ctg ggc tct ctg ace ctt gee 3 07 
Asp His Val Val Glu Val Gly Pro Gly Leu Gly Ser Leu Thr Leu Ala 
55 60 65 

ctg gtg gaa tct get get tea gta act gcg gtg gaa att gat ccc cgt 3 55 
Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val Glu lie Asp Pro Arg 
70 75 80 85 

ttg get gcg gaa ttg ccg gag act ttt cag tgg cgc gcg ccg gec ctt 403 
Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp Arg Ala Pro Ala Leu 
90 95 100 

get cac aag ttg age ate gtg ctg aaa gac gee ctg aag gtt caa caa 451 
Ala His Lys Leu Ser lie Val Leu Lys Asp Ala Leu Lys Val Gin Gin 
105 110 115 

tec gat atg get gtt caa ccc acc gee ttg gtg get aac ttg ccg tac 499 
Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val Ala Asn Leu Pro Tyr 
120 125 130 

aac gtc tct gtc cct gtc ttg ttg cac atg atg gag gag ttt ccc acc 547 
Asn Val Ser Val Pro Val Leu Leu His Met Met Glu Glu Phe Pro Thr 
135 140 145 

ate aac aag gtg ctt gtc atg gtg cag gca gag gtt get gat cgt ttg 595 
lie Asn Lys Val Leu Val Met Val Gin Ala Glu Val Ala Asp Arg Leu 
150 155 160 165 

get gcg gat cca gga teg aag att tat ggt gtg cct age gtg aag gcg 643 
Ala Ala Asp Pro Gly Ser Lys lie Tyr Gly Val Pro Ser Val Lys Ala 
170 175 180 

tec ttc tac ggt cca gtt act cgc gee ggg teg att ggt aag aat gtc 691 
Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser He Gly Lys Asn Val 
185 190 195 

ttt tgg cca get cca aag ate gaa tec ggt ttg gtg aag ate gtg cgc 739 
Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu Val Lys He Val Arg 
200 205 210 



gaa gac acc gcg tgg aag cag gac gat gag acg cgt aag aag gtg tgg 



787 
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Glu Asp Thr Ala Trp Lys Gin Asp Asp 
215 220 

ccg ate att gat get get ttc ttg cag 
Pro lie lie Asp Ala Ala Phe Leu Gin 
230 235 

gcg ctt tct gga cac tac ggt tct ggc 
Ala Leu Ser Gly His Tyr Gly Ser Gly 
250 

egg gee get gat att gat cca acg ctt 
Arg Ala Ala Asp He Asp Pro Thr Leu 
265 270 

act gac tat gtg cgc eta get ggg gtg 
Thr Asp Tyr Val Arg Leu Ala Gly Val 
280 285 

tgaaaattac cgctaaggcg tgg 



Glu Thr Arg Lys Lys Val Trp 
225 

cgc cgt aaa ace eta aga get 835 
Arg Arg Lys Thr Leu Arg Ala 
240 245 

cag gca get gag gaa get ttg 883 
Gin Ala Ala Glu Glu Ala Leu 
255 260 

egt ggc gaa aag ctt gat gtc 931 
Arg Gly Glu Lys Leu Asp Val 
275 

ttg cag caa aag gat gag aag 97 9 
Leu Gin Gin Lys Asp Glu Lys 
290 

1002 



<210> 1048 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1048 
Met Glu Glu Pro 
1 

Ala Leu Ala Glu 
20 

Asn Phe Val His 
35 

Glu Leu Thr Pro 
50 

Ser Leu Thr Leu 
65 

Glu lie Asp Pro 



Arg Ala Pro Ala 
100 

Leu Lys Val Gin 
115 

Ala Asn Leu Pro 
130 

Glu Glu Phe Pro 
145 



Ser Gly Ala Gin 
5 

Lys Leu Asp Val 



Asp Pro Asn Thr 
40 

Asn Asp His Val 
55 

Ala Leu Val Glu 
70 

Arg Leu Ala Ala 
85 

Leu Ala His Lys 



Gin Ser Asp Met 
120 

Tyr Asn Val Ser 
135 

Thr He Asn Lys 
150 



Leu Leu Gly Pro 
10 

Thr Pro Thr Lys 
25 

Val Arg Arg He 



Val Glu Val Gly 
60 

Ser Ala Ala Ser 
75 

Glu Leu Pro Glu 
90 

Leu Ser He Val 
105 

Ala Val Gin Pro 



Val Pro Val Leu 
140 

Val Leu Val Met 
155 



Val Glu He Arg 
15 

Lys Leu Gly Gin 
30 

Val Ala Ala Ala 
45 

Pro Gly Leu Gly 



Val Thr Ala Val 
80 

Thr Phe Gin Trp 
95 

Leu Lys Asp Ala 
110 

Thr Ala Leu Val 
125 

Leu His Met Met 



Val Gin Ala Glu 
160 



Val Ala Asp Arg Leu Ala Ala Asp Pro Gly Ser Lys He Tyr Gly Val 
165 170 175 
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Pro Ser Val Lys Ala Ser Phe Tyr 
180 

lie Gly Lys Asn Val Phe Trp Pro 
195 200 

Val Lys He Val Arg Glu Asp Thr 
210 215 

Arg Lys Lys Val Trp Pro He He 
225 230 

Lys Thr Leu Arg Ala Ala Leu Ser 
245 

Ala Glu Glu Ala Leu Arg Ala Ala 
260 

Glu Lys Leu Asp Val Thr Asp Tyr 
275 280 

Gin Lys Asp Glu Lys 
290 



Gly Pro Val Thr Arg Ala Gly Ser 
185 190 

Ala Pro Lys He Glu Ser Gly Leu 
205 

Ala Trp Lys Gin Asp Asp Glu Thr 
. 220 

Asp Ala Ala Phe Leu Gin Arg Arg 
235 240 

Gly His Tyr Gly Ser Gly Gin Ala 
250 - 255 

Asp He Asp Pro Thr Leu Arg Gly 
265 270 

Val Arg Leu Ala Gly Val Leu Gin 
285 



<210> 1049 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1531) 
<223> RXN02281 

<400> 1049 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr He Asp Asp Ala He Ala Lys Leu 
10 15 20 

att gac ate tac gac acc teg ace aaa ctg gee aaa gaa ace etc aac 211 
He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 



aat gag gac tac gec gca tac gee gat gtt gtt tac ccc aaa etc acc 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 
Val Asp Val Leu Glu Trp Lys Pro He Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gec ggg cga tac tec gec acc ttg tec aaa cca cgc 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 



259 



307 



355 
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gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 
Val lie Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 



403 



tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 451 
Tyr Pro Cys Lys lie Tyr Val Ser Glu Ser Asp lie Arg lie Pro Pro 
105 HO H5 



gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 
Glu Tyr lie Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 

gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 
Asp Val Ala Asp lie lie Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 
Ala He He Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 



499 



547 



595 



643 



ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg He 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr He Leu 
185 190 195 

ttc acc aac tac gec atg cac acc acc gag ttc gtg cat ttt gec atg 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 

tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 

aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 
Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu He 
250 255 260 

acc gaa gee ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 
Thr Glu Ala Gly Asp Gly He Thr He He Asn He Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 
Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gec tgg gtg atg ate ggc cac tgt get ggc atg gac gec cgc atg cgc 1027 
Ala Trp Val Met He Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 



691 



739 



787 



835 



883 



931 



979 



ate ggc gac etc ate ctt ggc aac gec tac cag cgc gaa gac cac att 
He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin Arg Glu Asp His He 
310 315 320 325 
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ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 1123 
Leu Asn Thr Arg lie Pro Leu Gly Asn Pro lie Pro Ala lie Pro Glu 
330 335 340 

ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec gac 1171 
lie Gin Lys Ala Leu Glu Ala Ser Val Asp Glu He Tyr Gly Ser Asp 
345 350 355 



aac age etc atg cgc acc ggt acg gtc tta tec acc gac gac cga aac 
Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser Thr Asp Asp Arg Asn 
360 365 370 



ttc aac tec aag gaa gec cac gtc atg tgt get gtt cgt gca atg gaa 
Phe Asn Ser Lys Glu Ala His Val Met Cys Ala Val Arg Ala Met Glu 
440 445 450 



1219 



tgg gaa tgg cac acc cca gaa aac etc tgg aac tgg etc aaa gga tec 1267 
Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn Trp Leu Lys Gly Ser 
375 380 385 

acc gee gca get gtt gac atg gaa tct tec acc ttg gee acc aac gga 1315 
Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr Leu Ala Thr Asn Gly 
390 395 400 405 

tat cga ttc cgc att cca tac ggc acc ctg ctg age gtc tct gac ctg 13 63 
Tyr Arg Phe Arg He Pro Tyr Gly Thr Leu Leu Ser Val Ser Asp Leu 
410 415 420 

cca eta cac gca gtg ccg aaa ctt tec gcg caa gcg cag gcg ttt tac 1411 
Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin Ala Gin Ala Phe Tyr 
425 430 435 



1459 



tac ctg gca gta gat cct gaa egg ttg cgt acc cgt aaa ctg cgc agg 1507 
Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr Arg Lys Leu Arg Arg 
455 460 465 

acc ttg ggt gag gtg ccg ttt cgc taaagtctcg gaga 1545 
Thr Leu Gly Glu Val Pro Phe Arg 
470 475 



<210> 1050 
<211> 477 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1050 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr He Asp Asp 
1 5 10 15 

Ala He Ala Lys Leu He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro He Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 
65 70 75 80 
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Leu Ser Lys Pro Arg Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp 
100 105 HO 

He Arg He Pro Pro Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp He He Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala He He Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp He 
165 170 175 

Ala Cys Ala Arg He Glu His Tyr Thr Gly He Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr He Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu He Thr Glu Ala Gly Asp Gly He Thr He He Asn 
260 265 270 

He Gly Val Gly Pro Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala 
275 280 285 

Val Leu Arg Pro Glu Ala Trp Val Met He Gly His Cys Ala Gly Met 
290 295 300 

Asp Ala Arg Met Arg He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin 
305 310 315 320 

Arg Glu Asp His He Leu Asn Thr Arg He Pro Leu Gly Asn Pro He 
325 330 335 

Pro Ala He Pro Glu He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu 
340 345 350 

He Tyr Gly Ser Asp Asn Ser Leu Met Arg Thr Gly Thr Val Leu Ser 
355 360 365 

Thr Asp Asp Arg Asn Trp Glu Trp His Thr Pro Glu Asn Leu Trp Asn 
370 375 380 

Trp Leu Lys Gly Ser Thr Ala Ala Ala Val Asp Met Glu Ser Ser Thr 
385 390 395 400 
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Leu Ala Thr Asn Gly Tyr Arg Phe Arg He Pro Tyr Gly Thr Leu Leu 
405 410 415 

Ser Val Ser Asp Leu Pro Leu His Ala Val Pro Lys Leu Ser Ala Gin 
420 425 430 

Ala Gin Ala Phe Tyr Phe Asn Ser Lys Glu Ala His Val Met Cys Ala 
435 440 445 

Val Arg Ala Met Glu Tyr Leu Ala Val Asp Pro Glu Arg Leu Arg Thr 
450 455 460 

Arg Lys Leu Arg Arg Thr Leu Gly Glu Val Pro Phe Arg 
465 470 475 



<210> 1051 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> FRXA02281 

<400> 1051 

aagatcaaca acgccgccga ggtcaacttg gaaattatca cgtgaggatt cttgcatacg 60 

cctataaaag cacagttttg aatccacagg gcatcagggc gtg cag aaa gat agt 115 

Val Gin Lys Asp Ser 
1 5 

gtg gtg cgc atg gaa gca aca acg ate gat gac gca ate gcg aag etc 163 
Val Val Arg Met Glu Ala Thr Thr He Asp Asp Ala He Ala Lys Leu 
10 15 20 

att gac ate tac gac acc teg ace aaa ctg gee aaa gaa ace etc aac 211 
He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala Lys Glu Thr Leu Asn 
25 30 35 

aat gag gac tac gee gca tac gee gat gtt gtt tac ccc aaa etc acc 259 
Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val Tyr Pro Lys Leu Thr 
40 45 50 

gtt gac gtg ctg gaa tgg aaa ccc ate gac cgc acc gaa ccc ttc ggc 3 07 
Val Asp Val Leu Glu Trp Lys Pro He Asp Arg Thr Glu Pro Phe Gly 
55 60 65 

tat gtg gat cga gee ggg cga tac tec gee acc ttg tec aaa cca cgc 355 
Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr Leu Ser Lys Pro Arg 
70 75 80 85 



gtg att gag cgt tac etc cgc gaa caa etc gag cgt etc acc agt aat 
Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu Arg Leu Thr Ser Asn 
90 95 100 

tat ccc tgc aag att tac gta tct gag tea gat ate cgc ate cca ccg 
Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp He Arg He Pro Pro 
105 HO H5 



403 



451 
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gag tac att cgc ggc gca cct tec get acc gaa get cgc cgt get ggt 
Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu Ala Arg Arg Ala Gly 
120 125 130 



gat gtt gca gat ate ate cca cgc ccc acc ctg gat gaa gtc cac gac 
Asp Val Ala Asp He He Pro Arg Pro Thr Leu Asp Glu Val His Asp 
135 140 145 

gca att ate gac ggc gac tgg cac gee ttc aac ggc ccc gaa etc ccg 
Ala He He Asp Gly Asp Trp His Ala Phe Asn Gly Pro Glu Leu Pro 
150 155 160 165 

ctt ttc cac ttc ggg ccg caa cgc ttc gac ate gee tgc gee cgc ate 
Leu Phe His Phe Gly Pro Gin Arg Phe Asp He Ala Cys Ala Arg He 
170 175 180 

gag cac tac acc ggc ate aac gtg gaa cac gtg cag aag tac att ctg 
Glu His Tyr Thr Gly He Asn Val Glu His Val Gin Lys Tyr He Leu 
185 190 195 

ttc acc aac tac gee atg cac acc acc gag ttc gtg cat ttt gee atg 
Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe Val His Phe Ala Met 
200 205 210 



tec gaa etc acc teg gaa gac tec cgc tac gtg ggt eta tec ttg cca 
Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val Gly Leu Ser Leu Pro 
215 220 225 



aac ggg cag gta att gac cga gag acc gee acc age etc ggt acg gaa 
Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr Ser Leu Gly Thr Glu 
230 235 240 245 

acc ctt gat ctg act age cgt ttc caa atg cct cgt tac gat etc ate 
Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro Arg Tyr Asp Leu He 
250 255 260 



acc gaa gec ggt gac ggt att acc att ate aac ate ggt gtg ggc cca 
Thr Glu Ala Gly Asp Gly He Thr He He Asn He Gly Val Gly Pro 
265 270 275 

tec aat gca aaa act ate acc gac tgc ctt get gtg etc cgc cca gaa 
Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala Val Leu Arg Pro Glu 
280 285 290 

gec tgg gtg atg ate ggc cac tgt get ggc atg gac gee cgc atg cgc 
Ala Trp Val Met He Gly His Cys Ala Gly Met Asp Ala Arg Met Arg 
295 300 305 

ate ggc gac etc ate ctt ggc aac gee tac cag cgc gaa gac cac att 
He Gly Asp Leu He Leu Gly Asn Ala Tyr Gin Arg Glu Asp His He 
310 315 320 325 

ctg aat acc cgc ate cca ctt ggt aat ccg ate ccg gca ata cca gaa 
Leu Asn Thr Arg He Pro Leu Gly Asn Pro He Pro Ala He Pro Glu 
330 335 340 



ate caa aaa get eta gaa gee age gtc gac gaa ate tac gga tec 
He Gin Lys Ala Leu Glu Ala Ser Val Asp Glu He Tyr Gly Ser 
345 350 355 



tagtattcta tagtgtcacc taa 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 



1123 



1168 



1191 
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<210> 1052 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1052 

Val Gin Lys Asp Ser Val Val Arg Met Glu Ala Thr Thr He Asp Asp 
15 10 15 

Ala He Ala Lys Leu He Asp He Tyr Asp Thr Ser Thr Lys Leu Ala 
20 25 30 

Lys Glu Thr Leu Asn Asn Glu Asp Tyr Ala Ala Tyr Ala Asp Val Val 
35 40 45 

Tyr Pro Lys Leu Thr Val Asp Val Leu Glu Trp Lys Pro He Asp Arg 
50 55 60 

Thr Glu Pro Phe Gly Tyr Val Asp Arg Ala Gly Arg Tyr Ser Ala Thr 

65 70 75 80 

Leu Ser Lys Pro Arg Val He Glu Arg Tyr Leu Arg Glu Gin Leu Glu 
85 90 95 

Arg Leu Thr Ser Asn Tyr Pro Cys Lys He Tyr Val Ser Glu Ser Asp 
100 105 HO 

He Arg He Pro Pro Glu Tyr He Arg Gly Ala Pro Ser Ala Thr Glu 
115 120 125 

Ala Arg Arg Ala Gly Asp Val Ala Asp He He Pro Arg Pro Thr Leu 
130 135 140 

Asp Glu Val His Asp Ala He He Asp Gly Asp Trp His Ala Phe Asn 
145 150 155 160 

Gly Pro Glu Leu Pro Leu Phe His Phe Gly Pro Gin Arg Phe Asp He 
165 170 175 

Ala Cys Ala Arg He Glu His Tyr Thr Gly He Asn Val Glu His Val 
180 185 190 

Gin Lys Tyr He Leu Phe Thr Asn Tyr Ala Met His Thr Thr Glu Phe 
195 200 205 

Val His Phe Ala Met Ser Glu Leu Thr Ser Glu Asp Ser Arg Tyr Val 
210 215 220 

Gly Leu Ser Leu Pro Asn Gly Gin Val He Asp Arg Glu Thr Ala Thr 
225 230 235 240 

Ser Leu Gly Thr Glu Thr Leu Asp Leu Thr Ser Arg Phe Gin Met Pro 
245 250 255 

Arg Tyr Asp Leu He Thr Glu Ala Gly Asp Gly He Thr He He Asn 
260 265 270 

He Gly Val Gly Pro Ser Asn Ala Lys Thr He Thr Asp Cys Leu Ala 
275 280 285 
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Val Leu Arg Pro 
290 

Asp Ala Arg Met 
305 

Arg Glu Asp His 



Pro Ala lie Pro 
340 

lie Tyr Gly Ser 
355 



Glu Ala Trp Val 
295 

Arg lie Gly Asp 
310 

lie Leu Asn Thr 
325 

Glu He Gin Lys 



Met He Gly His 
300 

Leu He Leu Gly 
315 

Arg He Pro Leu 
330 

Ala Leu Glu Ala 
345 



Cys Ala Gly Met 



Asn Ala Tyr Gin 
320 

Gly Asn Pro He 
335 

Ser Val Asp Glu 
350 - 



<210> 1053 
<211> 1146 
<212> DNA 

<213> Corynefoacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1123) 
<223> RXN01240 

<400> 1053 

ttgttctcac atctacccgt atctttgttg gttttagtac ccgatagtga gttttgatcc 60 

ctgcacagga aagttagcgg cgctactatg aacgatcgat atg tct gac aac act 115 

Met Ser Asp Asn Thr 
1 5 

etc tec caa ttt ggc agt tac tac cac gaa ttc cga cgt gec cat ccc 163 
Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe Arg Arg Ala His Pro 
10 15 20 

atg gec gac gtc gaa ttc etc eta gca att gaa gaa tta ctt acg gac 211 
Met Ala Asp Val Glu Phe Leu Leu Ala He Glu Glu Leu Leu Thr Asp 
25 30 35 

ggt ggt gtc acc ttc gat cgc gtc acc aca cgc ate aaa gaa tgg tea 259 
Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg He Lys Glu Trp Ser 
40 45 50 

age ctg aaa gec aag get cgc aag cgt cgc aac gat ggc teg ttg ate 3 07 
Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn Asp Gly Ser Leu He 
55 60 65 

tac cct gat ccg cgc aaa gac ate cac gac atg ate ggt gtt egg ate 355 
Tyr Pro Asp Pro Arg Lys Asp He His Asp Met He Gly Val Arg He 

75 80 85 



70 



acc acg tac cac tec acg gaa ata ccc gtg gee eta aaa gtg etc caa 
Thr Thr Tyr His Ser Thr Glu He Pro Val Ala Leu Lys Val Leu Gin 

rs rr 1 AH 



90 95 100 



403 



gac tec ttc ate gtc cac aaa tec gta gac aaa gec get gaa act cgc 451 
Asp Ser Phe He Val His Lys Ser Val Asp Lys Ala Ala Glu Thr Arg 
105 HO H5 



BGI-121CP 



-1400- 



atc tea ggc ggc ttt ggt tac ggc tec cac cac ctg att ctg gaa gtc 
lie Ser Gly Gly Phe Gly Tyr Gly Ser His His Leu lie Leu Glu Val 
120 125 130 

gat gac acc tec gat gac etc cag gac tac aaa ggc etc gtc ttt gaa 
Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys Gly Leu Val Phe Glu 
135 140 145 

gtt cag gtg cgc acc gtg ctg caa cac gec tgg gca gag ttc gaa cac 
Val Gin Val Arg Thr Val Leu Gin His Ala Trp Ala Glu Phe Glu His 
150 155 160 165 

gat ate cgc tat aaa cgc gec gat gtg tec aac cca gaa gac ttc age 
Asp lie Arg Tyr Lys Arg Ala Asp Val Ser Asn Pro Glu Asp Phe Ser 
170 175 180 

gca gaa gta gac cgc atg ttc acc etc get gec gga etc ate gaa tta 
Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala Gly Leu lie Glu Leu 
185 150 195 



gtt get gat gaa tec gtc gaa etc acc gca gag aca ctt ccc ggc gtt 
Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu Thr Leu Pro Gly Val 
215 220 225 

ctt gee atg etc att ggc aac cgc ttc ccc cgc cca cgc tec aca aac 
Leu Ala Met Leu He Gly Asn Arg Phe Pro Arg Pro Arg Ser Thr Asn 
230 235 240 245 

tac cgc ttc etc gaa gac ate ctg gtg gec aac tec att acc tct gtg 
Tyr Arg Phe Leu Glu Asp He Leu Val Ala Asn Ser He Thr Ser Val 
250 255 260 

gtg cag ctg cgc gag ctg etc aac ccc acc gac att gaa gtg ctg ttg 
Val Gin Leu Arg Glu Leu Leu Asn Pro Thr Asp He Glu Val Leu Leu 
265 270 275 

aaa gta atg aac tac cgc ttc cac cca ggc cag ate cgc ate ate gac 
Lys Val Met Asn Tyr Arg Phe His Pro Gly Gin He Arg He He Asp 
280 285 290 

gat tta eta etc aaa cga ttt ggc caa tea cac ate gat gec acc gtc 
Asp Leu Leu Leu Lys Arg Phe Gly Gin Ser His He Asp Ala Thr Val 
295 300 305 

gee acc gac tec caa cca etc aac gec aaa cgc cac agg cag eta aaa 
Ala Thr Asp Ser Gin Pro Leu Asn Ala Lys Arg His Arg Gin Leu Lys 
310 315 320 325 

cgc aag eta gag etc atg acc caa get cat ctt gtg gaa cca cca aac 
Arg Lys Leu Glu Leu Met Thr Gin Ala His Leu Val Glu Pro Pro Asn 
330 335 340 



499 



547 



595 



643 



691 



gcg gac caa caa ttc gac caa ate gec gca etc aaa gaa acc age cga 739 
Ala Asp Gin Gin Phe Asp Gin He Ala Ala Leu Lys Glu Thr Ser Arg 
200 205 210 



787 



835 



883 



931 



979 



1027 



1075 



1123 



taaagttccc ccaaagttag ccc 1146 



<210> 1054 



BGI-121CP 



-1401- 



<211> 341 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 1054 

Met Ser Asp Asn Thr Leu Ser Gin Phe Gly Ser Tyr Tyr His Glu Phe 
15 10 15 

Arg Arg Ala His Pro Met Ala Asp Val Glu Phe Leu Leu Ala lie Glu 
20 25 30 

Glu Leu Leu Thr Asp Gly Gly Val Thr Phe Asp Arg Val Thr Thr Arg 
35 40 45 

lie Lys Glu Trp Ser Ser Leu Lys Ala Lys Ala Arg Lys Arg Arg Asn 
50 55 60 

Asp Gly Ser Leu lie Tyr Pro Asp Pro Arg Lys Asp He His Asp Met 
65 70 75 80 

He Gly Val Arg He Thr Thr Tyr His Ser Thr Glu He Pro Val Ala 
85 90 95 

Leu Lys Val Leu Gin Asp Ser Phe He Val His Lys Ser Val Asp Lys 
100 105 HO 

Ala Ala Glu Thr Arg He Ser Gly Gly Phe Gly Tyr Gly Ser His His 
115 120 125 

Leu He Leu Glu Val Asp Asp Thr Ser Asp Asp Leu Gin Asp Tyr Lys 
130 135 140 

Gly Leu Val Phe Glu Val Gin Val Arg Thr Val Leu Gin His Ala Trp 
145 150 155 160 

Ala Glu Phe Glu His Asp He Arg Tyr Lys Arg Ala Asp Val Ser Asn 
165 170 175 

Pro Glu Asp Phe Ser Ala Glu Val Asp Arg Met Phe Thr Leu Ala Ala 
180 185 190 

Gly Leu He Glu Leu Ala Asp Gin Gin Phe Asp Gin He Ala Ala Leu 
195 200 205 

Lys Glu Thr Ser Arg Val Ala Asp Glu Ser Val Glu Leu Thr Ala Glu 
210 215 220 

Thr Leu Pro Gly Val Leu Ala Met Leu He Gly Asn Arg Phe Pro Arg 
225 230 235 240 

Pro Arg Ser Thr Asn Tyr Arg Phe Leu Glu Asp He Leu Val Ala Asn 
245 250 255 

Ser He Thr Ser Val Val Gin Leu Arg Glu Leu Leu Asn Pro Thr Asp 
260 265 270 

He Glu Val Leu Leu Lys Val Met Asn Tyr Arg Phe His Pro Gly Gin 
275 280 285 

He Arg He He Asp Asp Leu Leu Leu Lys Arg Phe Gly Gin Ser His 
290 295 300 



BGM21CP 



-1402- 



Ile Asp Ala Thr Val Ala Thr Asp Ser Gin Pro Leu Asn Ala Lys Arg 

305 310 315 320 

His Arg Gin Leu Lys Arg Lys Leu Glu Leu Met Thr Gin Ala His Leu 

325 330 335 



Val Glu Pro Pro Asn 
340 



<210> 1055 
<211> 1234 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1234) 
<223> RXN02008 



<400> 1055 

tactggtcta tctatcaaaa gatgatcgtt cgcggtcgtg attttgacga tatttttgat 60 



cttgttggca tccgcatcct ggtagacaac gtgaacaact gtg tac gcc gcc ate 

Val Tyr Ala Ala lie 
1 5 

ggt gtc gtg cac tec ctg ttc aat get ctg cct ggc cga ttc aaa gac 
Gly Val Val His Ser Leu Phe Asn Ala Leu Pro Gly Arg Phe Lys Asp 
10 15 20 



115 



163 



tat att tea gcc ccg cgc ttc ggt gtc tac caa tec ctg cac ace acc 
Tyr He Ser Ala Pro Arg Phe Gly Val Tyr Gin Ser Leu His Thr Thr 
25 30 35 

gtg atg gga cct ggc ggt aag cct ctg gaa gtt cag gca cgt acc cac 
Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val Gin Ala Arg Thr His 
40 45 50 

gac atg cac tac aac gcc gaa ttc ggc att gca gcg cac tgg cga tac 
Asp Met His Tyr Asn Ala Glu Phe Gly He Ala Ala His Trp Arg Tyr 
55 60 65 

aaa gaa acc aaa ggc age cac agt ggc gag caa gcc gaa gtg gat caa 
Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin Ala Glu Val Asp Gin 
70 75 80 85 

atg gcg tgg atg cgc caa ctt ctg gac tgg caa aaa gaa gca gcc gac 
Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin Lys Glu Ala Ala Asp 
90 95 100 



211 



259 



307 



355 



403 



ccc aac gag ttc ctg gac age ctg cgc tac gat ctg act tec aag cag 
Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp Leu Thr Ser Lys Gin 
105 HO H5 

ate ttc gtg ttc aca ccc aaa ggt gat gtg gtc aac ctg ccg gtg aac 
He Phe Val Phe Thr Pro Lys Gly Asp Val Val Asn Leu Pro Val Asn 
120 125 130 



451 



499 



tec acc ccg gtg gac ttc gcc tac gcg gtg cac acc gaa gtg ggg cac 



547 



BGI-121CP 
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Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His Thr Glu Val Gly His 
135 140 145 

cgc tgc ate ggc gec aaa ate aac ggc aaa ctg gtc get ttg gaa acg 
Arg Cys He Gly Ala Lys He Asn Gly Lys Leu Val Ala Leu Glu Thr 
150 155 160 165 

aaa etc aaa tec ggc gat cgt gtt gaa gtc ttt ace tec aag gac caa 
Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe Thr Ser Lys Asp Gin 
170 175 180 

aac get ggc cca agt agg gga tgg caa gaa ttt gtt gtc tea cct cgt 
Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe Val Val Ser Pro Arg 
185 190 195 

gca aag gec aag att cgc cag tgg ttt gec aag gaa cga cgc gaa gaa 
Ala Lys Ala Lys He Arg Gin Trp Phe Ala Lys Glu Arg Arg Glu Glu 
200 205 210 

tac eta gaa gee gga cgc gat gcg ctg gca gca gtt att cag cgt ggc 
Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala Val He Gin Arg Gly 
215 220 225 

ggc ctg cca atg cac cgc ttg ttc acc gcg tec tec atg aag acg gtg 
Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser Ser Met Lys Thr Val 
230 235 240 245 

gca aca gag ctg cac tac cca gat gta gat gcg etc tac aca gec ate 
Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala Leu Tyr Thr Ala He 
250 255 260 

ggc tec ggt tct gta tct gcg caa cac gta gtc aac cgt etc atg get 
Gly Ser Gly Ser Val Ser Ala Gin His Val Val Asn Arg Leu Met Ala 
265 270 275 



etc aaa gaa gag cca gaa cgc att gtc tec gtc tec tgg get teg gaa 
Leu Lys Glu Glu Pro Glu Arg He Val Ser Val Ser Trp Ala Ser Glu 
360 365 370 



595 



643 



691 



739 



787 



835 



883 



931 



1075 



ate ttt ggt gac gaa gaa gat gec gaa gac gca ttg gtt gca cgc acc 979 
He Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala Leu Val Ala Arg Thr 
280 285 290 

cca ttc age gag ctg gtc aac tec cgt gee acc acg gaa age age acc 1027 
Pro Phe Ser Glu Leu Val Asn Ser Arg Ala Thr Thr Glu Ser Ser Thr 
295 300 305 

ggc ate ctg gtc gaa ggc age cca gat gtc atg get aag etc get aaa 
Gly He Leu Val Glu Gly Ser Pro Asp Val Met Ala Lys Leu Ala Lys 
310 315 320 325 

tgc tgt atg cca gtg cca gga gat gaa ate ttt gga ttc gtc acc cgt 1123 
Cys Cys Met Pro Val Pro Gly Asp Glu He Phe Gly Phe Val Thr Arg 
330 335 340 

ggt ggc ggt gtc tec gta cac cga aca gac tgc acg aat gtg gaa aag 1171 
Gly Gly Gly Val Ser Val His Arg Thr Asp Cys Thr Asn Val Glu Lys 
345 350 355 



1219 



ggt caa ggt tea gta 1234 
Gly Gin Gly Ser Val 



BGI-121CP 
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375 



<210> 1056 
<211> 378 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1056 

Val Tyr Ala Ala lie Gly Val Val His Ser Leu Phe Asn Ala Leu Pro 
15 10 15 

Gly Arg Phe Lys Asp Tyr lie Ser Ala Pro Arg Phe Gly Val Tyr Gin 
20 25 30 

Ser Leu His Thr Thr Val Met Gly Pro Gly Gly Lys Pro Leu Glu Val 
35 40 45 

Gin Ala Arg Thr His Asp Met His Tyr Asn Ala Glu Phe Gly lie Ala 
50 55 60 

Ala His Trp Arg Tyr Lys Glu Thr Lys Gly Ser His Ser Gly Glu Gin 
65 70 75 80 

Ala Glu Val Asp Gin Met Ala Trp Met Arg Gin Leu Leu Asp Trp Gin 
85 90 95 

Lys Glu Ala Ala Asp Pro Asn Glu Phe Leu Asp Ser Leu Arg Tyr Asp 
100 105 110 

Leu Thr Ser Lys Gin lie Phe Val Phe Thr Pro Lys Gly Asp Val Val 
115 120 125 

Asn Leu Pro Val Asn Ser Thr Pro Val Asp Phe Ala Tyr Ala Val His 
130 135 140 

Thr Glu Val Gly His Arg Cys lie Gly Ala Lys lie Asn Gly Lys Leu 
145 150 155 160 

Val Ala Leu Glu Thr Lys Leu Lys Ser Gly Asp Arg Val Glu Val Phe 
165 170 175 

Thr Ser Lys Asp Gin Asn Ala Gly Pro Ser Arg Gly Trp Gin Glu Phe 
180 185 190 

Val Val Ser Pro Arg Ala Lys Ala Lys He Arg Gin Trp Phe Ala Lys 
195 200 205 

Glu Arg Arg Glu Glu Tyr Leu Glu Ala Gly Arg Asp Ala Leu Ala Ala 
210 215 220 

Val He Gin Arg Gly Gly Leu Pro Met His Arg Leu Phe Thr Ala Ser 
225 230 235 240 

Ser Met Lys Thr Val Ala Thr Glu Leu His Tyr Pro Asp Val Asp Ala 
245 250 255 

Leu Tyr Thr Ala He Gly Ser Gly Ser Val Ser Ala Gin His Val Val 
260 265 270 

Asn Arg Leu Met Ala He Phe Gly Asp Glu Glu Asp Ala Glu Asp Ala 



BGI-121CP 
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275 280 285 

Leu Val Ala Arg Thr Pro Phe Ser Glu Leu Val Asn Ser Arg Ala Thr 
290 295 300 

Thr Glu Ser Ser Thr Gly lie Leu Val Glu Gly Ser Pro Asp Val Met 
305 310 315 320 

Ala Lys Leu Ala Lys Cys Cys Met Pro Val Pro Gly Asp Glu He Phe 
325 330 335 

Gly Phe Val Thr Arg Gly Gly Gly Val Ser Val His Arg Thr Asp Cys 
340 345 350 

Thr Asn Val Glu Lys Leu Lys Glu Glu Pro Glu Arg He Val Ser Val 
355 360 365 

Ser Trp Ala Ser Glu Gly Gin Gly Ser Val 
370 375 



<210> 1057 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) (1036) 
<223> RXN01940 



<400> 1057 

ccagaatcaa tcaccgatac agtggcagcc aaagtccagg ctgaagaagc cgctcaagcc 6 0 

gccagctaaa tccacaaact gaactaagga gttttaccct atg acc ace aag ate 11 

Met Thr Thr Lys He 
1 5 



ate etc gac tgc gat cca gga cac gac gac get gta gee atg ctg etc 163 
He Leu Asp Cys Asp Pro Gly His Asp Asp Ala Val Ala Met Leu Leu 
10 15 20 

gca gee ggc age cca gaa att gaa ctg ctt gga ate acc acg gtc ggc 211 
Ala Ala Gly Ser Pro Glu He Glu Leu Leu Gly He Thr Thr Val Gly 
25 30 35 



ggc aac cag acc ttg gac aag gtc acc cac aat acg cag gtc gta gee 
Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn Thr Gin Val Val Ala 
40 45 50 

acc ate get gat ate aat gcg ccc ate tac cgc ggt gtc acc cga cca 
Thr He Ala Asp He Asn Ala Pro He Tyr Arg Gly Val Thr Arg Pro 
55 60 65 



atg gaa ate cac aag tac gaa ctg cct gaa cca acc aag cag gta gaa 
Met Glu He His Lys Tyr Glu Leu Pro Glu Pro Thr Lys Gin Val Glu 
90 95 100 



259 



307 



ttg gtg cgc ccc gtt gag gta gee gaa gat ate cac ggc gat acc ggc 355 
Leu Val Arg Pro Val Glu Val Ala Glu Asp He His Gly Asp Thr Gly 
70 75 80 85 



403 



BGI-121CP 
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gac acc cac gcg gtg gat ttc ate ate gat acc ate atg aat aac gag 451 
Asp Thr His Ala Val Asp Phe lie lie Asp Thr He Met Asn Asn Glu 
105 HO H5 



ccc ggc age gta gcg ctg gtt ccc acc gga cca ctg acc aac ate gcg 
Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro Leu Thr Asn He Ala 
120 125 130 

ctg gca gtc egg aaa gaa cca cgc ate gec gag cga gtc aag gaa gtt 
Leu Ala Val Arg Lys Glu Pro Arg He Ala Glu Arg Val Lys Glu Val 
135 140 145 

gtc etc atg ggc ggg ggc tac cac gta gga aac tgg acc gec gta get 
Val Leu Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala 
150 155 160 165 

gaa ttc aac ate aag ate gac ccc gaa gca gee cac ate gta ttc aac 
Glu Phe Asn He Lys He Asp Pro Glu Ala Ala His He Val Phe Asn 
170 175 180 

gaa aag tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg 
Glu Lys Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala 

185 190 195 



gtc gee gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac 
Val Ala Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr 
215 220 225 

cag gac gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get 
Gin Asp Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala 
230 235 240 245 

gtt gca tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca 
Val Ala Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro 
250 255 260 



499 



547 



595 



643 



691 



etc gca aca cct gag ate gaa gec aag ttc aac gag ctg ggc acc gac 73 9 
Leu Ala Thr Pro Glu He Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp 
200 205 210 



787 



835 



883 



etc gat gtg gag ctg tac ggc gca etc acc aca ggc atg acc gtt get 931 
Leu Asp Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala 
265 270 275 

gat ttc cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt 979 
Asp Phe Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val 
280 285 290 

gac ctg gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag 
Asp Leu Asp Phe Asp Lys Phe Trp Asn Met Val He Asp Ala Val Lys 
295 300 305 

cgc ate gga tagacctgtt cacaaggttg tta 1059 

Arg He Gly 

310 



1027 



<210> 1058 
<211> 312 
<212> PRT 



BGI-121CP 



-1407- 



<213> Corynebacterium glutamicum 
<400> 1058 

Met Thr Thr Lys lie lie Leu Asp Cys Asp Pro Gly His Asp Asp Ala 
1 5 10 15 

Val Ala Met Leu Leu Ala Ala Gly Ser Pro Glu He Glu Leu Leu Gly 
20 25 30 

He Thr Thr Val Gly Gly Asn Gin Thr Leu Asp Lys Val Thr His Asn 
35 40 45 

Thr Gin Val Val Ala Thr He Ala Asp He Asn Ala Pro He Tyr Arg 
50 55 60 

Gly Val Thr Arg Pro Leu Val Arg Pro Val Glu Val Ala Glu Asp He 
65 70 75 80 

His Gly Asp Thr Gly Met Glu He His Lys Tyr Glu Leu Pro Glu Pro 
85 90 95 

Thr Lys Gin Val Glu Asp Thr His Ala Val Asp Phe He He Asp Thr 
100 105 HO 

He Met Asn Asn Glu Pro Gly Ser Val Ala Leu Val Pro Thr Gly Pro 
115 120 125 

Leu Thr Asn He Ala Leu Ala Val Arg Lys Glu Pro Arg He Ala Glu 
130 135 140 

Arg Val Lys Glu Val Val Leu Met Gly Gly Gly Tyr His Val Gly Asn 
145 150 155 160 

Trp Thr Ala Val Ala Glu Phe Asn He Lys He Asp Pro Glu Ala Ala 
165 170 175 

His He Val Phe Asn Glu Lys Trp Pro Leu Thr Met Val Gly Leu Asp 
180 185 190 

Leu Thr His Gin Ala Leu Ala Thr Pro Glu He Glu Ala Lys Phe Asn 
195 200 205 

Glu Leu Gly Thr Asp Val Ala Asp Phe Val Val Ala Leu Phe Asp Ala 
210 215 220 

Phe Arg Lys Asn Tyr Gin Asp Ala Gin Gly Phe Asp Asn Pro Pro Val 
225 230 235 240 

His Asp Pro Cys Ala Val Ala Tyr Leu Val Asp Pro Thr Val Phe Thr 
245 250 255 

Thr Arg Lys Ala Pro Leu Asp Val Glu Leu Tyr Gly Ala Leu Thr Thr 
260 265 270 

Gly Met Thr Val Ala Asp Phe Arg Ala Pro Ala Pro Ala Asp Cys Thr 
275 280 285 

Thr Gin Val Ala Val Asp Leu Asp Phe Asp Lys Phe Trp Asn Met Val 
290 295 300 

He Asp Ala Val Lys Arg He Gly 



BGI-121CP 
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305 310 



<210> 1059 
<211> 602 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (579) 
<223> FRXA01940 

<400> 1059 

aga gta acg ctt gtt tec acc ggg cca ctg acc aac ate gcg ctg gca 

Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn lie Ala Leu Ala 
15 10 15 

gtc egg aaa gaa cca cgc ate gee gag cga gtc aag gaa gtt gtc etc 
Val Arg Lys Glu Pro Arg lie Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

atg ggc ggg ggc tac cac gta gga aac tgg acc gee gta get gaa ttc 

Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala Glu Phe 

35 40 45 

aac ate aag ate gac ccc gaa gca gee cac ate gta ttc aac gaa aag 
Asn lie Lys lie Asp Pro Glu Ala Ala His lie Val Phe Asn Glu Lys 
50 55 60 

tgg cca ctg act atg gtc ggc etc gac ctt acc cac cag gcg etc gca 
Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

aca cct gag ate gaa gee aag ttc aac gag ctg ggc acc gac gtc gee 
Thr Pro Glu lie Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
85 90 95 

gac ttc gtc gtc gcg ctt ttc gac get ttc cgc aag aat tac cag gac 
Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 110 

gca cag ggt ttt gat aac cca cca gta cac gac cct tgt get gtt gca 
Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 

tac ctt gtt gac cca acc gta ttc acc acc cgc aaa gca cca etc gat 
Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro Leu Asp 
130 135 140 



cgc gca ccg get cca gca gat tgc acc acc caa gta get gtt gac ctg 
Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val Asp Leu 
165 170 175 

gac ttt gat aaa ttc tgg aac atg gtg ate gat gca gta aag cgc ate 
Asp Phe Asp Lys Phe Trp Asn Met Val lie Asp Ala Val Lys Arg lie 
180 185 190 



48 



96 



144 



192 



240 



288 



336 



384 



432 



gtg gag ctg tac ggc gca etc acc aca ggc atg acc gtt get gat ttc 480 
Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala Asp Phe 
145 150 155 160 



528 



576 



BGI-121CP 
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gga tagacctgtt cacaaggttg tta 602 
Gly 



<210> 1060 
<211> 193 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1060 

Arg Val Thr Leu Val Ser Thr Gly Pro Leu Thr Asn lie Ala Leu Ala 
1 5 10 15 

Val Arg Lys Glu Pro Arg He Ala Glu Arg Val Lys Glu Val Val Leu 
20 25 30 

Met Gly Gly Gly Tyr His Val Gly Asn Trp Thr Ala Val Ala Glu Phe 
35 40 45 

Asn He Lys He Asp Pro Glu Ala Ala His He Val Phe Asn Glu Lys 
50 55 60 

Trp Pro Leu Thr Met Val Gly Leu Asp Leu Thr His Gin Ala Leu Ala 
65 70 75 80 

Thr Pro Glu He Glu Ala Lys Phe Asn Glu Leu Gly Thr Asp Val Ala 
85 90 95 

Asp Phe Val Val Ala Leu Phe Asp Ala Phe Arg Lys Asn Tyr Gin Asp 
100 105 HO 

Ala Gin Gly Phe Asp Asn Pro Pro Val His Asp Pro Cys Ala Val Ala 
115 120 125 

Tyr Leu Val Asp Pro Thr Val Phe Thr Thr Arg Lys Ala Pro Leu Asp 
130 135 140 

Val Glu Leu Tyr Gly Ala Leu Thr Thr Gly Met Thr Val Ala Asp Phe 
145 150 155 160 

Arg Ala Pro Ala Pro Ala Asp Cys Thr Thr Gin Val Ala Val Asp Leu 
165 170 175 

Asp Phe Asp Lys Phe Trp Asn Met Val He Asp Ala Val Lys Arg He 
180 185 190 

Gly 



<210> 1061 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02559 



BGI-121CP 
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<400> 1061 

ttagtcctct atggcagcaa gcctgccaga ggagcctatc cagcactaga ccccaactag 6 0 

aacccaaccc caaaaccaga aaacactaag ctcgtgagac atg att cct gtt etc 11 

Met lie Pro Val Leu 
1 5 



ate gac tgc gac acc ggc ate gac gac gec etc gee ctg ate tac ctg 
He Asp Cys Asp Thr Gly He Asp Asp Ala Leu Ala Leu He Tyr Leu 
10 15 20 



163 



gtt get ttg cat aaa cgt ggt gaa ate caa ctt ttt gga gca acg acc 211 
Val Ala Leu His Lys Arg Gly Glu He Gin Leu Phe Gly Ala Thr Thr 
25 30 35 



acc gca gga aat gtt gat gtg aaa caa acc gec ate aat acc agg tgg 
Thr Ala Gly Asn Val Asp Val Lys Gin Thr Ala He Asn Thr Arg Trp 
40 45 50 

gtg ttg gat cag tgt gga tta gcg gac ate ccg gtc etc gca gga caa 
Val Leu Asp Gin Cys Gly Leu Ala Asp He Pro Val Leu Ala Gly Gin 
55 60 65 



70 



aag ctg att gtc acc ggg ccc gee acc aac ctt gcg gaa ttc ggg cca 
Lys Leu He Val Thr Gly Pro Ala Thr Asn Leu Ala Glu Phe Gly Pro 
120 125 130 

gtg gaa aac gtc acg ctg atg ggt ggc acc tac ctt tat cca ggc aac 
Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr Leu Tyr Pro Gly Asn 
135 140 145 

acc act cca acg gca gaa tgg aat acc tgg gtt gat cca cac gga get 
Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val Asp Pro His Gly Ala 
150 155 160 165 

aaa gaa gca ttc gcg gca gec caa aag ccc att acg gtg tgt tec ttg 
Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro He Thr Val Cys Ser Leu 
170 175 180 

ggc gtg acc gag cag ttt acg ctg aac ccg gac ate ctt tct aca ctt 
Gly Val Thr Glu Gin Phe Thr Leu Asn Pro Asp He Leu Ser Thr Leu 
185 190 195 

ate aac acg ctt ggc age caa ccc ate gca gag cat tta cct gag atg 
He Asn Thr Leu Gly Ser Gin Pro He Ala Glu His Leu Pro Glu Met 
200 205 210 



259 



307 



cct gaa cca aag cac gtg ccg eta gtg act act cca gaa aca cac ggc 355 
Pro Glu Pro Lys His Val Pro Leu Val Thr Thr Pro Glu Thr His Gly 

75 80 85 



403 



gac cat ggc ctt ggt tat ata aac cca ggt cac gtc gaa att cca gaa 
Asp His Gly Leu Gly Tyr He Asn Pro Gly His Val Glu He Pro Glu 
90 95 100 

ggt gac tgg aag cag ctg tgg aaa gaa cac etc agt aac cca gaa act 451 
Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu Ser Asn Pro Glu Thr 
105 HO H5 



499 



547 



595 



643 



691 



739 



ctg cgc ttt tac ttt gaa ttt cac gaa gtg cag ggc gaa ggt tac ctt 



787 
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Leu Arg Phe Tyr Phe Glu Phe His Glu Val Gin Gly Glu Gly Tyr Leu 
215 220 225 

get caa att cat gac ctg ctg acc tgc atg att gec ttg gat aaa ate 
Ala Gin He His Asp Leu Leu Thr Cys Met He Ala Leu Asp Lys He 
230 235 240 245 

cca ttt tea ggc cgt gaa gta acc gtg gac gtg gag get gat teg ccc 
Pro Phe Ser Gly Arg Glu Val Thr Val Asp Val Glu Ala Asp Ser Pro 
250 255 260 

ttg atg cgt ggc acc act gtt gca gat att cgc gga cat tgg ggc aag 
Leu Met Arg Gly Thr Thr Val Ala Asp He Arg Gly His Trp Gly Lys 
265 270 275 

cca get aac gca ttt ctt gtg gaa acc gca gac att gag gee gee cac 
Pro Ala Asn Ala Phe Leu Val Glu Thr Ala Asp He Glu Ala Ala His 
280 285 290 



835 



883 



931 



979 



gcg gaa ctt eta aga gca gtg gaa tgaaataatc eggtgetgat gca 102 6 

Ala Glu Leu Leu Arg Ala Val Glu 
295 300 



<210> 1062 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1062 

Met He Pro Val Leu He Asp Cys Asp Thr Gly He Asp Asp Ala Leu 
15 10 15 

Ala Leu He Tyr Leu Val Ala Leu His Lys Arg Gly Glu He Gin Leu 
20 25 30 

Phe Gly Ala Thr Thr Thr Ala Gly Asn Val Asp Val Lys Gin Thr Ala 
35 40 45 

He Asn Thr Arg Trp Val Leu Asp Gin Cys Gly Leu Ala Asp He Pro 
50 55 60 

Val Leu Ala Gly Gin Pro Glu Pro Lys His Val Pro Leu Val Thr Thr 
65 70 75 80 

Pro Glu Thr His Gly Asp His Gly Leu Gly Tyr He Asn Pro Gly His 
85 90 95 

Val Glu He Pro Glu Gly Asp Trp Lys Gin Leu Trp Lys Glu His Leu 
100 105 HO 

Ser Asn Pro Glu Thr Lys Leu He Val Thr Gly Pro Ala Thr Asn Leu 
115 120 125 

Ala Glu Phe Gly Pro Val Glu Asn Val Thr Leu Met Gly Gly Thr Tyr 
130 135 . 140 

Leu Tyr Pro Gly Asn Thr Thr Pro Thr Ala Glu Trp Asn Thr Trp Val 
145 150 155 160 

Asp Pro His Gly Ala Lys Glu Ala Phe Ala Ala Ala Gin Lys Pro He 
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165 170 175 

Thr Val Cys Ser Leu Gly Val Thr Glu Gin Phe Thr Leu Asn Pro Asp 
180 185 190 

lie Leu Ser Thr Leu lie Asn Thr Leu Gly Ser Gin Pro lie Ala Glu 
195 200 205 

His Leu Pro Glu Met Leu Arg Phe Tyr Phe Glu Phe His Glu Val Gin 
210 215 220 

Gly Glu Gly Tyr Leu Ala Gin lie His Asp Leu Leu Thr Cys Met lie 
225 230 235 240 

Ala Leu Asp Lys He Pro Phe Ser Gly Arg Glu Val Thr Val Asp Val 
245 250 255 

Glu Ala Asp Ser Pro Leu Met Arg Gly Thr Thr Val Ala ASP IlS Arg 
260 265 270 

Gly His Trp Gly Lys Pro Ala Asn Ala Phe Leu Val Glu Thr Ala Asp 
275 280 285 

He Glu Ala Ala His Ala Glu Leu Leu Arg Ala Val Glu 
290 295 300 



<210> 1063 
<211> 1050 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA02497 



<400> 1063 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 

gattcacact ttgccaccct agaccgtcta acctttaggt gtg aga tta ggt gta 11 

Val Arg Leu Gly Val 
1 5 



tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 
Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 
10 15 20 



ctt gtt gag ctt ctt gat gac tec ggg gcg ate tec gaa aag ggc ate 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He Ser Glu Lys Gly He 
40 45 50 



163 



ccc ggt gga cac ccc acc ccg atg age aat tgg cgt ace cca ctg cgc 211 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 
25 30 35 



259 



aac aaa etc acc tea gca gtc ggg gaa gca gca gac eta gcg aaa acg 3 07 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 
55 60 65 

etc ggc tgc get gaa ctg atg cca ttt get aca teg gca gtc cgc tec 3 55 
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Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 
70 75 80 85 

gcc acc aac age gag gca gtg etc gac cac gtg gag aag gaa acc ggc 403 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 100 

gtc cgc ctg tec ate ctt tec ggt gaa gac gaa gca cgc caa act ttc 451 
Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 110 115 

etc gca gtt cga cgt tgg tat gga tgg tec gca ggg cgc ata act aac 499 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg lie Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga acc gac gaa 547 
Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg acc 595 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 

cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 643 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys lie Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gca gaa ccc gcc cgc cag atg 691 
Leu Arg Asp Tyr He Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tec aaa act ttc 739 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 

cgc acc ctg gca cga ctg act ggt get gcg ccc tea tec gca gga cca 787 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc cga acc etc acc gcg ccg ggt ctg cgc cag ctg ate gca 835 
His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu He Ala 
230 235 240 245 

ttt ate tea cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 883 
Phe He Ser Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly He 
250 255 260 

age teg gat egg tea cat cag ate gtg gca ggt gcg eta gtt gcg gaa 931 
Ser Ser Asp Arg Ser His Gin He Val Ala Gly Ala Leu Val Ala Glu 
265 270 275 

get gcg atg cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 979 
Ala Ala Met Arg Ala Leu Asp He Asp Lys Val Glu He Cys Pro Trp 
280 285 290 

gca ctt cgt gaa ggt gtg ate etc acc agg ate gac aaa gga etc gag 1027 
Ala Leu Arg Glu Gly Val He Leu Thr Arg He Asp Lys Gly Leu Glu 
295 300 305 

taacatttac ccggaaagga gtt 1050 
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<210> 1064 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1064 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 
1 5 10 15 

Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 
20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He 
35 40 45 

Ser Glu Lys Gly He Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 
50 55 60 

Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 
65 70 75 80 

Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser He Leu Ser Gly Glu Asp Glu 
100 105 no 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg He Thr Asn Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 

Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 

Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 

Lys Lys He Asn Leu Leu Arg Asp Tyr He Asp Ala Glu Leu Ala Glu - 
180 185 190 

Pro Ala Arg Gin Met Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly 
195 200 205 

Thr Ser Lys Thr Phe Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro 
210 215 220 

Ser Ser Ala Gly Pro His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu 
225 230 235 240 

Arg Gin Leu He Ala Phe He Ser Arg Met Thr Ala Ala Asp Arg Ala 
245 250 255 

Glu Leu Glu Gly He Ser Ser Asp Arg Ser His Gin He Val Ala Gly 
260 265 270 

Ala Leu Val Ala Glu Ala Ala Met Arg Ala Leu Asp He Asp Lys Val 
275 280 285 
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Glu He Cys Pro Trp Ala Leu Arg Glu Gly Val He Leu Thr Arg He 
290 295 300 

Asp Lys Gly Leu Glu 
305 



<210> 1065 
<211> 2226 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2203) 

<223> RXN01079 

<400> 1065 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 



ctt aac gcg ttg etc aac ctt tac gat gac aac ggc aag ate cag ttt 
Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn Gly Lys He Gin Phe 
10 15 20 



cag aac acc gtc ttc ttc cac aac ctg cag gaa aag ate gac tac ctg 
Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys He Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 
Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu Asp Lys Tyr Asp Phe 
55 60 65 

cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 
Gin Phe He Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac acc ctg 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag acc ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 HO H5 

tgc atg gtc gee etc acc etc get gac ggc gac cgc gca ttg gee gag 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 
Asn Leu Val Asp Glu He Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 

acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 



60 



gaetgeateg ggaaccaccg tcgtgccacg eggagaccag atg gac ttc cac get 115 

Met Asp Phe His Ala 
1 5 



163 



gag aaa gac cgt gaa get gca aac cag tac ttc ctg cag cac gtc aac 211 
Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe Leu Gin His Val Asn 
25 30 35 



259 



307 



355 



403 



451 



499 



547 



595 
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Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 
Phe Leu Leu Arg He Glu Asp Asn Met Glu Ser He Gly Arg Ser He 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 
Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 
185 190 195 

ctg tec aac ctt cgt gaa gee ggt gca ccg att aag aag att gaa aac 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro He Lys Lys He Glu Asn 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 
Gin Ser Ser Gly Val He Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 

tec tac get aac cag ctg ggt get cgt cag ggt gca ggt get gtg tac 
Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly Ala Gly Ala Val Tyr 
230 235 240 245 

etc aac get cac cac cca gat ate ctg tec ttc ctg gat acc aag cgt 
Leu Asn Ala His His Pro Asp He Leu Ser Phe Leu Asp Thr Lys Arg 
250 255 260 



643 



691 



739 



787 



835 



883 



gag aac gee gat gag aag ate cgc ate aag acc ctg tec ctg ggt gtt 931 
Glu Asn Ala Asp Glu Lys He Arg He Lys Thr Leu Ser Leu Gly Val 
265 270 275 

gtg att ccg gac ate acc ttc gag ctg get aag cgc aac gat gac atg 
Val He Pro Asp He Thr Phe Glu Leu Ala Lys Arg Asn Asp Asp Met 
280 285 290 



979 



tac ctg ttc tec cca tac gat gtg gag cgc att tac ggc aag cct ttc 1027 
Tyr Leu Phe Ser Pro Tyr Asp Val Glu Arg He Tyr Gly Lys Pro Phe 
295 300 305 

gca gac gtc tea ate acc gag cac tac gac gag atg gtg gat gat gac 1075 
Ala Asp Val Ser He Thr Glu His Tyr Asp Glu Met Val Asp Asp Asp 
310 315 320 325 

cgc ate cgc aag acc aag ate aac gcg cgt cag ttc ttc cag acc ctg 1123 
Arg He Arg Lys Thr Lys He Asn Ala Arg Gin Phe Phe Gin Thr Leu 
330 335 340 

gca gaa ate cag ttc gag tec ggt tac cca tac ate atg tat gaa gac 1171 
Ala Glu He Gin Phe Glu Ser Gly Tyr Pro Tyr He Met Tyr Glu Asp 
345 350 355 

acc gtg aat gca tec aac cca ate gaa ggt cgc ate acc cac tea aac 1219 
Thr Val Asn Ala Ser Asn Pro He Glu Gly Arg He Thr His Ser Asn 
360 365 370 

ctg tgc tct gag ate ctt cag gtg tec acc cca tct gaa ttc aac gat 1267 
Leu Cys Ser Glu He Leu Gin Val Ser Thr Pro Ser Glu Phe Asn Asp 
375 380 385 

gac ctg act tac gca gag gtc ggc gaa gac att tct tgt aac ttg ggt 1315 
Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp He Ser Cys Asn Leu Gly 
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390 395 400 405 

tec etc aac gtt gca atg get atg gat gca cca aac ttt gag aag ace 1363 
Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro Asn Phe Glu Lys Thr 
410 415 420 

ate gaa ace gaa ate cgc ggc tta act gca gtg cct gag cag acc age 1411 
He Glu Thr Glu He Arg Gly Leu Thr Ala Val Pro Glu Gin Thr Ser 
425 430 435 

ate gat tec gtg cct tec ate cgt aag ggc aac gaa gca get cac gec 1459 
He Asp Ser Val Pro Ser He Arg Lys Gly Asn Glu Ala Ala His Ala 
440 445 450 

ate ggc ctt ggc cag atg aac ctt cac ggc tac ttc ggt cgc gag cac 1507 
He Gly Leu Gly Gin Met Asn Leu His Gly Tyr Phe Gly Arg Glu His 
455 460 465 

atg cac tac ggc tec gag gaa gec ctg gac ttc acc aac gca tac ttt 1555 
Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe Thr Asn Ala Tyr Phe 
470 475 480 485 

get gee gtg ctg tac cag tgc ctg cgt gca tec aac cag ate get act 1603 
Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser Asn Gin He Ala Thr 
490 495 500 

gag cgt gga gag cgt ttc aag aac ttc gaa aac tec aag tat gca acc 1651 
Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn Ser Lys Tyr Ala Thr 
505 510 515 

ggt gag tac ttc gat gat ttc gat gca aac gac ttc gca cca aag tec 1699 
Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp Phe Ala Pro Lys Ser 
520 525 530 

gac aag gtc aag gaa etc ttt gee aag teg aac ate cac acc cca acc 1747 
Asp Lys Val Lys Glu Leu Phe Ala Lys Ser Asn He His Thr Pro Thr 
535 540 545 

gtt gag gac tgg get gcg ctg aag gec gac gtg atg gag cac ggt ctg 1795 
Val Glu Asp Trp Ala Ala Leu Lys Ala Asp Val Met Glu His Gly Leu 
550 555 560 565 

ttc aac cgt aac ctg caa gcg gtt cca cca acc ggt teg ate tec tac 1843 
Phe Asn Arg Asn Leu Gin Ala Val Pro Pro Thr Gly Ser He Ser Tyr 
570 575 580 

ate aac aac tec acc teg teg ate cac cca ate gca tec aag att gag 1891 
He Asn Asn Ser Thr Ser Ser He His Pro He Ala Ser Lys He Glu 
585 590 595 

ate cgc aag gaa ggc aag ate ggc cgc gtt tac tac cca get cca cac 1939 
He Arg Lys Glu Gly Lys He Gly Arg Val Tyr Tyr Pro Ala Pro His 
600 605 610 

atg gac aat gac aac ctt gag tac ttc gag gac gee tac gaa ate ggc 1987 
Met Asp Asn Asp Asn Leu Glu Tyr Phe Glu Asp Ala Tyr Glu He Gly 
615 620 625 

tac gag aag ate att gac acc tac get gtg gca acc aag tac gtt gac 2 035 
Tyr Glu Lys He He Asp Thr Tyr Ala Val Ala Thr Lys Tyr Val Asp 
630 635 640 645 
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cag ggc ctg tea ctg acc ttg ttc ttc aag gac act gec acc acc cgt 
Gin Gly Leu Ser Leu Thr Leu Phe Phe Lys Asp Thr Ala Thr Thr Arg 
650 655 660 



gac ggc tgc gtc age tgc atg ctg taaaagcact taaaaatatc ccc 
Asp Gly Cys Val Ser Cys Met Leu 
695 700 



2083 



gac ate aac cgt gcg cag ate tac gca tgg cgc aag ggc ate aag acc 2131 
Asp lie Asn Arg Ala Gin lie Tyr Ala Trp Arg Lys Gly He Lys Thr 
665 670 675 

ttg tac tac att cgc ctg cgc cag gtt get ctg gaa ggc act gaa gtt 217 9 
Leu Tyr Tyr He Arg Leu Arg Gin Val Ala Leu Glu Gly Thr Glu Val 
680 685 690 



2226 



<210> 1066 
<211> 701 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1066 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
15 10 15 

Gly Lys He Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys He Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu 
50 55 60 

Asn Lvs Tyr Asp Phe Gin Phe He Lys Asp Leu Phe Lys Arg Ala Tyr 
65 70 75 80 

Gly Phe Lys Phe Arg Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr 
85 90 95 

Thr Ser Tyr Thr Leu Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg 
100 105 HO 

Phe Glu Asp Arg Val Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp 
115 120 125 

Arg Ala Leu Ala Glu Asn Leu Val Asp Glu He Met Ser Gly Arg Phe 
130 135 140 

Gin Pro Ala Thr Pro Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly 
145 150 155 160 

Glu Pro Val Ser Cys Phe Leu Leu Arg He Glu Asp Asn Met Glu Ser 
165 170 175 

He Gly Arg Ser He Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly 
180 185 190 

Gly Val Ala Leu Leu Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro He 
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195 



200 



205 



Lys Lys lie Glu Asn Gin Ser Ser Gly Val lie Pro Val Met Lys Leu 
210 215 220 

Leu Glu Asp Ala Phe Ser Tyr Ala Asn Gin Leu Gly Ala Arg Gin Gly 
225 230 235 240 

Ala Gly Ala Val Tyr Leu Asn Ala His His Pro Asp lie Leu Ser Phe 
245 250 255 

Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg lie Lys Thr 
260 265 270 

Leu Ser Leu Gly Val Val lie Pro Asp lie Thr Phe Glu Leu Ala Lys 
275 280 285 

Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu Arg lie 
290 295 300 

Tyr Gly Lys Pro Phe Ala Asp Val Ser lie Thr Glu His Tyr Asp Glu 
305 310 315 320 

Met Val Asp Asp Asp Arg lie Arg Lys Thr Lys lie Asn Ala Arg Gin 
325 330 335 

Phe Phe Gin Thr Leu Ala Glu He Gin Phe Glu Ser Gly Tyr Pro Tyr 
340 345 350 

He Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro He Glu Gly Arg 
355 360 365 

He Thr His Ser Asn Leu Cys Ser Glu lie Leu Gin Val Ser Thr Pro 
370 375 380 

Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu Asp He 
385 390 395 400 

Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp Ala Pro 
405 410 415 

Asn Phe Glu Lys Thr He Glu Thr Glu He Arg Gly Leu Thr Ala Val 
420 425 430 

Pro Glu Gin Thr Ser He Asp Ser Val Pro Ser He Arg Lys Gly Asn 
435 440 445 

Glu Ala Ala His Ala He Gly Leu Gly Gin Met Asn Leu His Gly Tyr 
450 455 460 

Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu Asp Phe 
465 470 475 480 

Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg Ala Ser 
485 490 495 

Asn Gin He Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe Glu Asn 



500 



505 



510 



Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala Asn Asp 
515 520 525 
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Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys Ser Asn 
530 535 540 

He His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala Asp Val 
545 550 555 560 

Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro Pro Thr 
565 570 575 

Gly Ser He Ser Tyr He Asn Asn Ser Thr Ser Ser He His Pro He 
580 585 590 

Ala Ser Lys He Glu He Arg Lys Glu Gly Lys He Gly Arg Val Tyr 
595 600 605 

Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe Glu Asp 
610 615 620 

Ala Tyr Glu He Gly Tyr Glu Lys He He Asp Thr Tyr Ala Val Ala 
625 630 635 640 

Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe Lys Asp 
645 650 655 

Thr Ala Thr Thr Arg Asp He Asn Arg Ala Gin He Tyr Ala Trp Arg 
660 665 670 

Lys Gly He Lys Thr Leu Tyr Tyr He Arg Leu Arg Gin Val Ala Leu 
675 680 685 

Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
690 695 700 



<210> 1067 
<211> 790 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 

<221> CDS 

<222> (101) . . (790) 

<223> FRXA01079 



<400> 1067 

accttaaaac ttaatcaatc aatacaaagt tcacacctct tttgaaaggg acattccttt 60 

gactgcatcg ggaaccaccg tcgtgccacg cggagaccag atg gac ttc cac get 11 

Met Asp Phe His Ala 
1 5 



ctt aac gcg ttg 
Leu Asn Ala Leu 



gag aaa gac cgt 
Glu Lys Asp Arg 
25 

cag aac acc gtc 



etc aac ctt tac gat 
Leu Asn Leu Tyr Asp 
10 

gaa get gca aac cag 
Glu Ala Ala Asn Gin 
30 

ttc ttc cac aac ctg 



gac aac ggc aag 
Asp Asn Gly Lys 
15 

tac ttc ctg cag 
Tyr Phe Leu Gin 



cag gaa aag ate 



ate cag ttt 163 
He Gin Phe 
20 

cac gtc aac 211 
His Val Asn 
35 

gac tac ctg 259 
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Gln Asn Thr Val Phe Phe His Asn Leu Gin Glu Lys lie Asp Tyr Leu 
40 45 50 

gtt gaa aac aag tac tat gac cca ate gtt ctg gac aag tac gac ttc 
Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu Asp Lys Tyr Asp Phe 
55 60 65 



307 



cag ttc ate aag gac etc ttc aag cgc gca tac gga ttc aag ttc cgc 355 
Gin Phe He Lys Asp Leu Phe Lys Arg Ala Tyr Gly Phe Lys Phe Arg 
70 75 80 85 

ttc cag tec ttc etc ggt gca tac aag tac tac act tec tac acc ctg 403 
Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr Thr Ser Tyr Thr Leu 
90 95 100 

aag acc ttc gac ggt cgc cgc tac etc gag cgt ttc gaa gac cgt gtc 451 
Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg Phe Glu Asp Arg Val 
105 HO 115 

tgc atg gtc gec etc acc etc get gac ggc gac cgc gca ttg gee gag 499 
Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp Arg Ala Leu Ala Glu 
120 125 130 

aac ctg gtc gat gag ate atg tct ggc cgt ttc caa cca gca acc cca 
Asn Leu Val Asp Glu He Met Ser Gly Arg Phe Gin Pro Ala Thr Pro 
135 140 145 

acc ttc ctg aac tec ggc aag gca cag cgc ggc gag cca gta tec tgc 
Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly Glu Pro Val Ser Cys 
150 155 160 165 

ttc etc ctg cgt ate gaa gac aac atg gag tec ate gga cgt tec ate 
Phe Leu Leu Arg He Glu Asp Asn Met Glu Ser He Gly Arg Ser He 
170 175 180 

aac tct get ctt cag ctg tec aag cgt ggc ggt ggc gta gcg ttg ctg 
Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly Gly Val Ala Leu Leu 
185 190 195 

ctg tec aac ctt cgt gaa gee ggt gca ccg att aag aag att gaa ate 
Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro He Lys Lys He Glu He 
200 205 210 

cag tct tec ggt gtt ate cca gtg atg aaa ctt ctg gaa gat get ttc 787 
Gin Ser Ser Gly Val He Pro Val Met Lys Leu Leu Glu Asp Ala Phe 
215 220 225 



547 



595 



643 



691 



739 



tec 
Ser 
230 



790 



<210> 1068 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1068 

Met Asp Phe His Ala Leu Asn Ala Leu Leu Asn Leu Tyr Asp Asp Asn 
15 10 15 
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Gly Lys lie Gin Phe Glu Lys Asp Arg Glu Ala Ala Asn Gin Tyr Phe 
20 25 30 

Leu Gin His Val Asn Gin Asn Thr Val Phe Phe His Asn Leu Gin Glu 
35 40 45 

Lys lie Asp Tyr Leu Val Glu Asn Lys Tyr Tyr Asp Pro He Val Leu 
50 55 60 

Asp Lys Tyr Asp Phe Gin Phe He Lys Asp Leu Phe Lys Arg Ala Tyr 
65 70 75 80 

Gly Phe Lys Phe Arg Phe Gin Ser Phe Leu Gly Ala Tyr Lys Tyr Tyr 
85 90 95 

Thr Ser Tyr Thr Leu Lys Thr Phe Asp Gly Arg Arg Tyr Leu Glu Arg 
100 105 HO 

Phe Glu Asp Arg Val Cys Met Val Ala Leu Thr Leu Ala Asp Gly Asp 
115 120 125 

Arg Ala Leu Ala Glu Asn Leu Val Asp Glu He Met Ser Gly Arg Phe 
130 135 140 

Gin Pro Ala Thr Pro Thr Phe Leu Asn Ser Gly Lys Ala Gin Arg Gly 
145 150 155 160 

Glu Pro Val Ser Cys Phe Leu Leu Arg He Glu Asp Asn Met Glu Ser 
165 170 175 

He Gly Arg Ser He Asn Ser Ala Leu Gin Leu Ser Lys Arg Gly Gly 
180 185 190 

Gly Val Ala Leu Leu Leu Ser Asn Leu Arg Glu Ala Gly Ala Pro He 
195 200 205 

Lys Lys He Glu He Gin Ser Ser Gly Val He Pro Val Met Lys Leu 
210 215 220 

Leu Glu Asp Ala Phe Ser 
225 230 



<210> 1069 
<211> 1364 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (1341) 

<223> FRXA01084 



<400> 1069 

tec ttt ctg gat acc aag cgc gag 
Ser Phe Leu Asp Thr Lys Arg Glu 
1 5 

aag acc ctg tec ctg ggt gtt gtg 
Lys Thr Leu Ser Leu Gly Val Val 
20 



aac gec gat gag aag ate cgc ate 48 
Asn Ala Asp Glu Lys He Arg He 
10 15 

att ccg gac ate acc ttc gag ctg 96 
He Pro Asp He Thr Phe Glu Leu 
25 30 
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gct aag cgc aac gat gac atg tac ctg ttc tec cca tac gat gtg gag 
Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 

cgc att tac ggc aag cct ttc gca gac gtc tea ate acc gag cac tac 
Arg He Tyr Gly Lys Pro Phe Ala Asp Val Ser He Thr Glu His Tyr 
50 55 60 

gac gag atg gtg gat gat gac cgc ate cgc aag acc aag ate aac gcg 
Asp Glu Met Val Asp Asp Asp Arg He Arg Lys Thr Lys He Asn Ala 
65 70 75 80 

cgt cag ttc ttc cag acc ctg gca gaa ate cag ttc gag tec ggt tac 
Arg Gin Phe Phe Gin Thr Leu Ala Glu He Gin Phe Glu Ser Gly Tyr 
85 90 95 

cca tac ate atg tat gaa gac acc gtg aat gca tec aac cca ate gaa 
Pro Tyr He Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro He Glu 
100 105 HO 

ggt cgc ate acc cac tea aac ctg tgc tct gag ate ctt cag gtg tec 
Gly Arg He Thr His Ser Asn Leu Cys Ser Glu He Leu Gin Val Ser 
115 120 125 

acc cca tct gaa ttc aac gat gac ctg act tac gca gag gtc ggc gaa 
Thr Pro Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu 
130 135 140 

gac att tct tgt aac ttg ggt tec etc aac gtt gca atg get atg gat 
Asp He Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp 
145 150 155 160 



ggc aac gaa gca get cac gec ate ggc ctt ggc cag atg aac ctt cac 
Gly Asn Glu Ala Ala His Ala He Gly Leu Gly Gin Met Asn Leu His 
195 200 205 

ggc tac ttc ggt cgc gag cac atg cac tac ggc tec gag gaa gec ctg 
Gly Tyr Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu 
210 215 220 



gac 



^ ttc acc aac gca tac ttt get gec gtg ctg tac cag tgc ctg cgt 

Asp Phe Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg 
225 230 235 240 



gca tec aac cag ate get act gag cgt gga gag cgt ttc aag aac ttc 
Ala Ser Asn Gin He Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe 
245 250 255 

gaa aac tec aag tat gca acc ggt gag tac ttc gat gat ttc gat gca 
Glu Asn Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala 
260 265 270 



144 



192 



240 



288 



336 



384 



432 



480 



528 



gca cca aac ttt gag aag acc atn gaa acc gaa ate cgc ggc tta act 
Ala Pro Asn Phe Glu Lys Thr Xaa Glu Thr Glu He Arg Gly Leu Thr 
165 170 175 

gca gtg net gag cag acc age ate gat tec gtg cct tec ate cgt aag 57 6 
Ala Val Xaa Glu Gin Thr Ser He Asp Ser Val Pro Ser He Arg Lys 
180 185 190 



624 



672 



720 



768 



816 
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aac gac ttc gca cca aag tec gac aag gtc aag gaa etc ttt gec aag 864 
Asn Asp Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys 
275 280 285 

teg aac ate cac ace cca acc gtt gag gac tgg get gcg ctg aag gee 912 
Ser Asn lie His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala 
290 295 300 

gac gtg atg gag cac ggt ctg ttc aac cgt aac ctg caa gcg gtt cca 960 
Asp Val Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro 
305 310 315 320 

cca acc ggt teg ate tec tac ate aac aac tec acc teg teg ate cac 1008 
Pro Thr Gly Ser lie Ser Tyr lie Asn Asn Ser Thr Ser Ser lie His 
325 330 335 

cca ate gca tec aag att gag ate cgc aag gaa ggc aag ate ggc cgc 1056 
Pro lie Ala Ser Lys lie Glu lie Arg Lys Glu Gly Lys lie Gly Arg 
340 345 350 

gtt tac tac cca get cca cac atg gac aat gac aac ctt gag tac ttc 1104 
Val Tyr Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe 
355 360 365 

gag gac gec tac gaa ate ggc tac gag aag ate att gac acc tac get 1152 
Glu Asp Ala Tyr Glu lie Gly Tyr Glu Lys lie lie Asp Thr Tyr Ala 
370 375 380 

gtg gca acc aag tac gtt gac cag ggc ctg tea ctg acc ttg ttc ttc 1200 
Val Ala Thr Lys Tyr Val Asp Gin Gly Leu Ser Leu Thr Leu Phe Phe 
385 390 395 400 

aag gac act gec acc acc cgt gac ate aac cgt gcg cag ate tac gca 1248 
Lys Asp Thr Ala Thr Thr Arg Asp He Asn Arg Ala Gin He Tyr Ala 
405 410 415 

tgg cgc aag ggc ate aag acc ttg tac tac att cgc ctg cgc cag gtt 12 96 
Trp Arg Lys Gly He Lys Thr Leu Tyr Tyr He Arg Leu Arg Gin Val 
420 425 430 

get ctg gaa ggc act gaa gtt gac ggc tgc gtc age tgc atg ctg 1341 
Ala Leu Glu Gly Thr Glu Val Asp Gly Cys Val Ser Cys Met Leu 
435 440 445 

taaaagcact taaaaatatc ccc 13 64 



<210> 1070 
<211> 447 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1070 

Ser Phe Leu Asp Thr Lys Arg Glu Asn Ala Asp Glu Lys lie Arg He 
15 10 15 

Lys Thr Leu Ser Leu Gly Val Val He Pro Asp He Thr Phe Glu Leu 
20 25 30 

Ala Lys Arg Asn Asp Asp Met Tyr Leu Phe Ser Pro Tyr Asp Val Glu 
35 40 45 
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Arg lie Tyr Gly Lys Pro Phe Ala Asp Val Ser lie Thr Glu His Tyr 
50 55 60 

Asp Glu Met Val Asp Asp Asp Arg lie Arg Lys Thr Lys lie Asn Ala 
65 70 75 80 

Arg Gin Phe Phe Gin Thr Leu Ala Glu lie Gin Phe Glu Ser Gly Tyr 
85 90 95 

Pro Tyr lie Met Tyr Glu Asp Thr Val Asn Ala Ser Asn Pro lie Glu 
100 105 110 

Gly Arg lie Thr His Ser Asn Leu Cys Ser Glu lie Leu Gin Val Ser 
115 120 125 

Thr Pro Ser Glu Phe Asn Asp Asp Leu Thr Tyr Ala Glu Val Gly Glu 
130 135 140 

Asp lie Ser Cys Asn Leu Gly Ser Leu Asn Val Ala Met Ala Met Asp 
145 150 155 160 

Ala Pro Asn Phe Glu Lys Thr Xaa Glu Thr Glu lie Arg Gly Leu Thr 
165 170 175 

Ala Val Xaa Glu Gin Thr Ser lie Asp Ser Val Pro Ser lie Arg Lys 
180 185 190 

Gly Asn Glu Ala Ala His Ala lie Gly Leu Gly Gin Met Asn Leu His 
195 200 205 

Gly Tyr Phe Gly Arg Glu His Met His Tyr Gly Ser Glu Glu Ala Leu 
210 215 220 

Asp Phe Thr Asn Ala Tyr Phe Ala Ala Val Leu Tyr Gin Cys Leu Arg 
225 230 235 240 

Ala Ser Asn Gin lie Ala Thr Glu Arg Gly Glu Arg Phe Lys Asn Phe 
245 250 255 

Glu Asn Ser Lys Tyr Ala Thr Gly Glu Tyr Phe Asp Asp Phe Asp Ala 
260 265 270 

Asn Asp Phe Ala Pro Lys Ser Asp Lys Val Lys Glu Leu Phe Ala Lys 
275 280 285 

Ser Asn lie His Thr Pro Thr Val Glu Asp Trp Ala Ala Leu Lys Ala 
290 295 300 

Asp Val Met Glu His Gly Leu Phe Asn Arg Asn Leu Gin Ala Val Pro 
305 310 315 320 

Pro Thr Gly Ser lie Ser Tyr lie Asn Asn Ser Thr Ser Ser lie His 
325 330 335 

Pro lie Ala Ser Lys lie Glu lie Arg Lys Glu Gly Lys lie Gly Arg 
340 345 350 

Val Tyr Tyr Pro Ala Pro His Met Asp Asn Asp Asn Leu Glu Tyr Phe 
355 360 365 
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Glu Asp Ala Tyr Glu He Gly Tyr 
370 375 

Val Ala Thr Lys Tyr Val Asp Gin 
385 390 

Lys Asp Thr Ala Thr Thr Arg Asp 
405 

Trp Arg Lys Gly He Lys Thr Leu 
420 

Ala Leu Glu Gly Thr Glu Val Asp 
435 440 



Glu Lys He He Asp Thr Tyr Ala 
380 

Gly Leu Ser Leu Thr Leu Phe Phe 
395 400 

He Asn Arg Ala Gin He Tyr Ala 
410 415 

Tyr Tyr He Arg Leu Arg Gin Val 
425 430 

Gly Cys Val Ser Cys Met Leu 
445 



<210> 1071 
<211> 1125 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1102) 
<223> RXN01920 

<400> 1071 

cttctgaagg gcttcggttg gggtaagctg gcgatctgaa atcgcgctgc attgtggcgt 6 0 

cgaaaagcaa aaaaatttgt agaagggaag agcgcaccta atg get get gat tct 115 

Met Ala Ala Asp Ser 
1 5 



gat etc agt gtt cac gat get tac tta aag gag cat gtt gca cct gta 
Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu His Val Ala Pro Val 



10 



15 20 



tgg gat cgt ctg acc ggt aac ttc tgg etc cca gaa aag gtc cca gta 
Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro Glu Lys Val Pro Val 
40 45 50 

tec aac gac ate aag age tgg gga acc etc aac gag gtt gaa aaa gee 
Ser Asn Asp He Lys Ser Trp Gly Thr Leu Asn Glu Val Glu Lys Ala 
55 60 65 



70 



ggc act gtc ggc gca ate tec ctg ctt cca gac gca gat tea ctg cac 
Gly Thr Val Gly Ala He Ser Leu Leu Pro Asp Ala Asp Ser Leu His 
90 95 100 



163 



aag gcg ate aac tgg aac tec ate cca gat tec aaa gat ctt gaa gtc 211 
Lys Ala He Asn Trp Asn Ser He Pro Asp Ser Lys Asp Leu Glu Val 
25 30 35 



259 



307 



gca acc atg cgc gtg ttc acc gga ctt acc ctg ctg gac acc att cag 355 
Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu Leu Asp Thr He Gin 

75 80 85 



403 



gaa gaa gcg gtg eta acc aac att gcg ttc atg gaa tec gtg cac gca 451 
Glu Glu Ala Val Leu Thr Asn He Ala Phe Met Glu Ser Val His Ala 
105 HO H5 
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aag agt tac tec aac ate ttc atg act ctg gee tec ace gcg gaa ate 499 
Lys Ser Tyr Ser Asn lie Phe Met Thr Leu Ala Ser Thr Ala Glu lie 
120 125 130 

aac gat gcg ttc cgt tgg tct gag gaa aat gaa aac ctg cag cgc aag 547 
Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu Asn Leu Gin Arg Lys 
135 140 145 

gca aag ate ate ctg tct tac tat gag ggc gat gat cca eta aag cgc 595 
Ala Lys lie lie Leu Ser Tyr Tyr Glu Gly Asp Asp Pro Leu Lys Arg 
150 155 160 165 

aag ate gec tec gtg ate ctg gag tec ttc ctg ttc tac tec ggc ttc 643 
Lys He Ala Ser Val He Leu Glu Ser Phe Leu Phe Tyr Ser Gly Phe 
170 175 180 

tac etc cca atg tat tgg tec age cac tec aag ctg gec aac acc gee 691 
Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys Leu Ala Asn Thr Ala 
185 190 195 

gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac tac 73 9 
Asp Val He Arg Leu He He Arg Asp Glu Ala Val His Gly Tyr Tyr 
200 205 210 

att ggc tac aag tat caa aag get gtc gcg aag gag act cca gag cgt 787 
He Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu Arg 
215 220 225 

cag gaa gag ctg aag gag tac acc ttc gat ctg etc tac gat ctt tac 835 
Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu Tyr 
230 235 240 245 

gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga tgg 883 
Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly Trp 
250 255 260 

acc gag gat gtt aag cga ttc ctt cgc tac aac gec aac aag gec etc 931 
Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala Leu 
265 270 275 

aac aac ctt ggc tac gaa gga etc ttc cca gcg gat gaa acc aag gtg 97 9 
Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys Val 
280 285 290 

tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac cac 1027 
Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn His 
295 300 305 

gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca gaa 1075 
Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val He Gly Lys Ala Glu 
310 315 320 325 

aac acc gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 1122 
Asn Thr Glu Asp Asp Asp Trp Asp Phe 
330 

cgc 1125 



<210> 1072 
<211> 334 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1072 

Met Ala Ala Asp Ser Asp Leu Ser Val His Asp Ala Tyr Leu Lys Glu 
15 10 15 

His Val Ala Pro Val Lys Ala He Asn Trp Asn Ser He Pro Asp Ser 
20 25 30 

Lys Asp Leu Glu Val Trp Asp Arg Leu Thr Gly Asn Phe Trp Leu Pro 
35 40 45 

Glu Lys Val Pro Val Ser Asn Asp He Lys Ser Trp Gly Thr Leu Asn 
50 55 60 

Glu Val Glu Lys Ala Ala Thr Met Arg Val Phe Thr Gly Leu Thr Leu 
65 70 75 80 

Leu Asp Thr He Gin Gly Thr Val Gly Ala He Ser Leu Leu Pro Asp 
85 90 95 

Ala Asp Ser Leu His Glu Glu Ala Val Leu Thr Asn He Ala Phe Met 
100 105 HO 

Glu Ser Val His Ala Lys Ser Tyr Ser Asn He Phe Met Thr Leu Ala 
115 120 125 

Ser Thr Ala Glu He Asn Asp Ala Phe Arg Trp Ser Glu Glu Asn Glu 
130 135 140 

Asn Leu Gin Arg Lys Ala Lys He He Leu Ser Tyr Tyr Glu Gly Asp 
145 150 155 160 

Asp Pro Leu Lys Arg Lys He Ala Ser Val He Leu Glu Ser Phe Leu 
165 170 175 

Phe Tyr Ser Gly Phe Tyr Leu Pro Met Tyr Trp Ser Ser His Ser Lys 
180 185 190 

Leu Ala Asn Thr Ala Asp Val He Arg Leu He He Arg Asp Glu Ala 
195 200 205 

Val His Gly Tyr Tyr He Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys 
210 215 220 

Glu Thr Pro Glu Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu 
225 230 235 240 

Leu Tyr Asp Leu Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr 
245 250 255 

Asp Asp Leu Gly Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn 
260 265 270 

Ala Asn Lys Ala Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala 
275 280 285 

Asp Glu Thr Lys Val Ser Pro Asn He Leu Ser Ala Leu Ser Pro Asn 
290 295 300 
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Ala Asp Glu Asn His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val 
305 310 315 320 

lie Gly Lys Ala Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
325 330 



<210> 1073 
<211> 437 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (414) 
<223> FRXA01920 

<400> 1073 

gcc gac gtg ate cgc ctg ate ate cgc gat gag gca gtg cac ggc tac 48 
Ala Asp Val lie Arg Leu lie lie Arg Asp Glu Ala Val His Gly Tyr 
15 10 15 

tac att ggc tac aag tat caa aag get gtc gcg aag gag act cca gag 96 
Tyr lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu 
20 25 30 

cgt cag gaa gag ctg aag gag tac ace ttc gat ctg etc tac gat ctt 144 
Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu 
35 40 45 

tac gat aac gaa act cag tac tec gaa gat etc tac gac gat ctt gga 192 
Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly 
50 55 60 

tgg acc gag gat gtt aag cga ttc ctt cgc tac aac gcc aac aag gcc 240 
Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala 
65 70 75 80 

etc aac aac ctt ggc tac gaa gga etc ttc cca gcg gat gaa acc aag 288 
Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys 
85 90 95 

gtg tec cca aac ate ttg tct gcg ctg tea cca aac get gat gag aac 336 
Val Ser Pro Asn lie Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn 
100 105 110 

cac gac ttc ttc tec ggc tec ggt tec tct tac gtt att ggt aag gca 3 84 
His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala 
115 120 125 

gaa aac acc gag gat gat gac tgg gac ttc taacttttaa aaagctgaag 434 
Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
130 135 

cgc 437 



<210> 1074 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1074 

Ala Asp Val lie Arg Leu lie lie Arg Asp Glu Ala Val His Gly Tyr 
15 10 15 

Tyr lie Gly Tyr Lys Tyr Gin Lys Ala Val Ala Lys Glu Thr Pro Glu 
20 25 30 

Arg Gin Glu Glu Leu Lys Glu Tyr Thr Phe Asp Leu Leu Tyr Asp Leu 
35 40 45 

Tyr Asp Asn Glu Thr Gin Tyr Ser Glu Asp Leu Tyr Asp Asp Leu Gly 
50 55 60 

Trp Thr Glu Asp Val Lys Arg Phe Leu Arg Tyr Asn Ala Asn Lys Ala 
65 70 75 80 

Leu Asn Asn Leu Gly Tyr Glu Gly Leu Phe Pro Ala Asp Glu Thr Lys 
85 90 95 

Val Ser Pro Asn lie Leu Ser Ala Leu Ser Pro Asn Ala Asp Glu Asn 
100 105 110 

His Asp Phe Phe Ser Gly Ser Gly Ser Ser Tyr Val lie Gly Lys Ala 
115 120 125 

Glu Asn Thr Glu Asp Asp Asp Trp Asp Phe 
130 135 



<210> 1075 
<211> 567 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (544) 

<223> RXA01080 

<400> 1075 

ttcagttctt cccttcaacg cccttgaagg gggaaactga taccagcaag cacactaggc 60 

ttgcgcacaa acggtattta gaagggaagt gagttcgagg atg eta ate gtg tat 115 

Met Leu lie Val Tyr 
1 5 

ttt tec teg gee ace gac aac acg cat cgt ttt gta caa aag etc gat 163 
Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe Val Gin Lys Leu Asp 
10 15 20 

tta ccc aac gtg cgc ate ccc etc act agg gtg gaa gaa ccg ctg aaa 211 
Leu Pro Asn Val Arg lie Pro Leu Thr Arg Val Glu Glu Pro Leu Lys 
25 30 35 

ate aac gag ccc tac gtg eta ate acc ccg ace tat ggt ggt gga gtc 259 
lie Asn Glu Pro Tyr Val Leu lie Thr Pro Thr Tyr Gly Gly Gly Val 
40 45 50 



tec atg act gga gaa aac tec cgc ccg gtc cca cca caa gtc ate agg 
Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro Pro Gin Val lie Arg 



307 
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55 60 65 

ttt tta aat gat gaa cac aac cgc age ttc ate agg gca gtt gtt gca 355 
Phe Leu Asn Asp Glu His Asn Arg Ser Phe lie Arg Ala Val Val Ala 
70 75 80 85 

ggt gga aac tea aac ttc ggc tec gat ttt ggg ttg gca ggc gag ate 403 
Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly Leu Ala Gly Glu lie 
90 95 100 

att tec aag aaa tgt aaa gtg ccc tat gtc tac cgt ttc gag etc atg 451 
He Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr Arg Phe Glu Leu Met 
105 110 115 

ggc aat gag gaa gat gta agt ate ctt cgt gga ggt ctt act caa aac 499 
Gly Asn Glu Glu Asp Val Ser He Leu Arg Gly Gly Leu Thr Gin Asn 
120 125 130 

gee caa get ttg ggg ctg gaa cca caa gaa cca gtt acc teg cga 544 
Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro Val Thr Ser Arg 
135 140 145 

taaaccttaa aacttaatca ate 567 



<210> 1076 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1076 

Met Leu He Val Tyr Phe Ser Ser Ala Thr Asp Asn Thr His Arg Phe 
15 10 15 

Val Gin Lys Leu Asp Leu Pro Asn Val Arg He Pro Leu Thr Arg Val 
20 25 30 

Glu Glu Pro Leu Lys He Asn Glu Pro Tyr Val Leu He Thr Pro Thr 
35 40 45 

Tyr Gly Gly Gly Val Ser Met Thr Gly Glu Asn Ser Arg Pro Val Pro 
50 55 60 

Pro Gin Val He Arg Phe Leu Asn Asp Glu His Asn Arg Ser Phe He 
65 70 75 80 

Arg Ala Val Val Ala Gly Gly Asn Ser Asn Phe Gly Ser Asp Phe Gly 
85 90 95 

Leu Ala Gly Glu He He Ser Lys Lys Cys Lys Val Pro Tyr Val Tyr 
100 105 110 

Arg Phe Glu Leu Met Gly Asn Glu Glu Asp Val Ser He Leu Arg Gly 
115 120 125 

Gly Leu Thr Gin Asn Ala Gin Ala Leu Gly Leu Glu Pro Gin Glu Pro 
130 135 140 



Val Thr Ser Arg 
145 



BGI-121CP 



-1432- 



<210> 1077 
<211> 650 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (627) 
<223> RXA00867 

<400> 1077 

ttc ggc gac atg gac ttc aag gtt gcc ggc acc gca gac ttc ate acc 48 

Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe lie Thr 

15 10 15 

gca ctt cag ctg gac acc aag ctg gac ggc att cct tec aag gtg etc 9 6 
Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly lie Pro Ser Lys Val Leu 
20 25 30 

tec gat gcg ctt gag cag gca cgc gat gcc cga ctg acc ate ctg aac 144 
Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr lie Leu Asn 
35 40 45 

acc atg get gat gtc ate aac gga cct gat gag atg age aag ttc get 192 
Thr Met Ala Asp Val lie Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

cct cgc ate acc acc gtg aag ate cca gtg gca aag ate ggt gag ctg 240 
Pro Arg lie Thr Thr Val Lys lie Pro Val Ala Lys lie Gly Glu Leu 
65 70 75 80 

ate gga cca aag ggt aag aac ate aac get ctt acc gaa gag acc ggc 288 
lie Gly Pro Lys Gly Lys Asn lie Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

gca aac ate tec ate gaa gat gac ggc acc gtg ttc ate tct gca get 336 
Ala Asn lie Ser lie Glu Asp Asp Gly Thr Val Phe lie Ser Ala Ala 
100 105 110 

gac ggc gca tct get gaa gcg gcg ate gaa aag ate aac get ctg gcg 384 
Asp Gly Ala Ser Ala Glu Ala Ala lie Glu Lys lie Asn Ala Leu Ala 
115 120 125 

aac cca cag ctg cca aag gtt ggc gag cgc ttc etc gga acc gtc gtc 432 
Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

aag acc acc gca ttc gga gca ttc gtt tec ttg etc cca ggc cgc gac 480 
Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

ggc ctt gtt cac ate tec aag ctg ggt aac ggc aag cga gta gaa aag 528 
Gly Leu Val His lie Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 

gtc gac gat gtg gtg aag gtt ggc gag aag att cag gtc gaa ate get 57 6 
Val Asp Asp Val Val Lys Val Gly Glu Lys He Gin Val Glu He Ala 
180 185 190 



gac ate gac aac cgc ggc aag ate tec ttg gtc cca gtt gtt gaa gag 



624 
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Asp lie Asp Asn Arg Gly Lys lie Ser Leu Val Pro Val Val Glu Glu 
195 200 205 

gac taattagttc tggctagatc ggg 650 
Asp 



<210> 1078 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1078 

Phe Gly Asp Met Asp Phe Lys Val Ala Gly Thr Ala Asp Phe He Thr 
15 10 15 

Ala Leu Gin Leu Asp Thr Lys Leu Asp Gly He Pro Ser Lys Val Leu 
20 25 30 

Ser Asp Ala Leu Glu Gin Ala Arg Asp Ala Arg Leu Thr He Leu Asn 
35 40 45 

Thr Met Ala Asp Val He Asn Gly Pro Asp Glu Met Ser Lys Phe Ala 
50 55 60 

Pro Arg He Thr Thr Val Lys He Pro Val Ala Lys He Gly Glu Leu 
65 70 75 80 

He Gly Pro Lys Gly Lys Asn He Asn Ala Leu Thr Glu Glu Thr Gly 
85 90 95 

Ala Asn He Ser He Glu Asp Asp Gly Thr Val Phe He Ser Ala Ala 
100 105 110 

Asp Gly Ala Ser Ala Glu Ala Ala He Glu Lys He Asn Ala Leu Ala 
115 120 125 

Asn Pro Gin Leu Pro Lys Val Gly Glu Arg Phe Leu Gly Thr Val Val 
130 135 140 

Lys Thr Thr Ala Phe Gly Ala Phe Val Ser Leu Leu Pro Gly Arg Asp 
145 150 155 160 

Gly Leu Val His He Ser Lys Leu Gly Asn Gly Lys Arg Val Glu Lys 
165 170 175 

Val Asp Asp Val Val Lys Val Gly Glu Lys He Gin Val Glu He Ala 
180 185 190 

Asp He Asp Asn Arg Gly Lys He Ser Leu Val Pro Val Val Glu Glu 
195 200 205 

Asp 



<210> 1079 
<211> 630 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 
<222> (1) . . (630) 
<223> RXA01416 

<400> 1079 

get ggc get tec gaa aac gtt gtc aac cgc gtc aag gac ggt gca cca 48 
Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 

gca cca ace gaa aag ate gtc tec gac ggc ctt gaa gca get aag cca 96 
Ala Pro Thr Glu Lys lie Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 

ttc ate gac ate ctg tgc cgc gca cag gaa ggt ctg gca cag cgc gtt 144 
Phe lie Asp He Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

gga aac gca gec aag gaa ttc cca ctg ttc cct cca tac acc gac gag 192 
Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

gtg tac tec gca gtg gag cgc aag gta tec aag aag eta get tct ttg 240 
Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

ctg acc ctg aag gca aag caa gag cgc gac gac get acc aac gec tac 288 
Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

atg gaa gaa ate gaa gee gaa ctg ctt cca aag ttc gag get tec tac 33 6 
Met Glu Glu He Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

age tea gca get gaa gcg tec aag gaa ate cgt gca gga tac aac get 3 84 
Ser Ser Ala Ala Glu Ala Ser Lys Glu He Arg Ala Gly Tyr Asn Ala 
115 120 125 

gtc atg aag gec ate gtg cgc cgc atg ate etc acc gat cac ttc cgc 432 
Val Met Lys Ala He Val Arg Arg Met He Leu Thr Asp His Phe Arg 
130 135 140 

ate gac ggc cgc gga gtc acc gac ate cgt gac ctg gca gta gaa gtt 480 
He Asp Gly Arg Gly Val Thr Asp He Arg Asp Leu Ala Val Glu Val 
145 150 155 160 

gag etc ate cca cgt gcg cac ggt tec tec etc ttc gag cgt ggc gag 52 8 
Glu Leu He Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

acc cag ate ctt ggt gtc acc acc ctg gac atg etc aag atg gaa cag 576 
Thr Gin He Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 

caa ate gac tec ctg gca cca ggc gat gcg aag cgc tac atg cac cac 624 
Gin He Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 



tac aac 
Tyr Asn 



630 
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210 



<210> 1080 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1080 

Ala Gly Ala Ser Glu Asn Val Val Asn Arg Val Lys Asp Gly Ala Pro 
15 10 15 

Ala Pro Thr Glu Lys lie Val Ser Asp Gly Leu Glu Ala Ala Lys Pro 
20 25 30 

Phe lie Asp lie Leu Cys Arg Ala Gin Glu Gly Leu Ala Gin Arg Val 
35 40 45 

Gly Asn Ala Ala Lys Glu Phe Pro Leu Phe Pro Pro Tyr Thr Asp Glu 
50 55 60 

Val Tyr Ser Ala Val Glu Arg Lys Val Ser Lys Lys Leu Ala Ser Leu 
65 70 75 80 

Leu Thr Leu Lys Ala Lys Gin Glu Arg Asp Asp Ala Thr Asn Ala Tyr 
85 90 95 

Met Glu Glu He Glu Ala Glu Leu Leu Pro Lys Phe Glu Ala Ser Tyr 
100 105 110 

Ser Ser Ala Ala Glu Ala Ser Lys Glu He Arg Ala Gly Tyr Asn Ala 
115 120 125 

Val Met Lys Ala He Val Arg Arg Met He Leu Thr Asp His Phe Arg 
130 135 140 

He Asp Gly Arg Gly Val Thr Asp He Arg Asp Leu Ala Val Glu Val 
145 150 155 160 

Glu Leu He Pro Arg Ala His Gly Ser Ser Leu Phe Glu Arg Gly Glu 
165 170 175 

Thr Gin He Leu Gly Val Thr Thr Leu Asp Met Leu Lys Met Glu Gin 
180 185 190 

Gin He Asp Ser Leu Ala Pro Gly Asp Ala Lys Arg Tyr Met His His 
195 200 205 



Tyr Asn 
210 



<210> 1081 
<211> 757 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXA01486 
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<400> 1081 

agagaactgg taaggttttt accgttctag accgcagaaa tcttcgcggc gacaccgatg 60 

atcgccgagc agaactaaac atgaggagac ctactcgcat atg age gat gta aag 115 

Met Ser Asp Val Lys 
1 5 

gac ttc gaa gac acc gaa ttt ggc ctg ate gag gec gtc gca acc ate 163 
Asp Phe Glu Asp Thr Glu Phe Gly Leu lie Glu Ala Val Ala Thr lie 
10 15 20 

gac aac ggt gac ttc gga acc cgc acc ate cgt ttt gaa acc ggc caa 211 
Asp Asn Gly Asp Phe Gly Thr Arg Thr lie Arg Phe Glu Thr Gly Gin 
25 30 35 

ctt gec cgc cag gca gat ggt gca gtg acc acc tac etc gac gat gac 259 
Leu Ala Arg Gin Ala Asp Gly Ala Val Thr Thr Tyr Leu Asp Asp Asp 
40 45 50 

acg atg ctg ctg gca acc acc acc gca tec aac cag cca cgc gag ggc 307 
Thr Met Leu Leu Ala Thr Thr Thr Ala Ser Asn Gin Pro Arg Glu Gly 
55 60 65 

ttt gac ttc ttc cca ctg acc gtg gac gtt gaa gag cgt atg tac gca 355 
Phe Asp Phe Phe Pro Leu Thr Val Asp Val Glu Glu Arg Met Tyr Ala 
70 75 80 85 

get ggt cgc ate cct ggc tct ttc ttc cgt egg gag ggt cgc cca tec 403 
Ala Gly Arg lie Pro Gly Ser Phe Phe Arg Arg Glu Gly Arg Pro Ser 
90 95 100 

acc gaa get ate ctg get tgc cgt etc ate gac cgc cca ctg cgc cca 451 
Thr Glu Ala lie Leu Ala Cys Arg Leu lie Asp Arg Pro Leu Arg Pro 
105 110 115 

acc ttt gtt aag ggc ctg cgc aat gag gtt cag ate gtt gtc acc gtc 499 
Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin lie Val Val Thr Val 
120 125 130 

atg tec atg aac cct gag gat tac tac gat gtc gta gca ate aac gga 547 
Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val Val Ala lie Asn Gly 
135 140 145 

get tec gca gca acc cgc ate tec gga ctt cct gtc tec ggc get gtc 595 
Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro Val Ser Gly Ala Val 
150 155 160 165 

ggt ggc gtt cgc atg gca ctg gtt ggt gat gaa aag cac cca gaa ggc 643 
Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu Lys His Pro Glu Gly 
170 175 180 

caa tgg gtt gca ttc cca acc cac get caa cat gag cag tec gta ttt 691 
Gin Trp Val Ala Phe Pro Thr His Ala Gin His Glu Gin Ser Val Phe 
185 190 195 

gaa ate gtt gtg get ggt cgc etc gtc gag cgc aag cgc ggc aac aag 739 
Glu lie Val Val Ala Gly Arg Leu Val Glu Arg Lys Arg Gly Asn Lys 
200 205 210 



acc ttc tec gac gtc gca 



757 
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Thr Phe Ser Asp Val Ala 
215 



Glu Asp Thr Glu Phe Gly Leu lie Glu 
10 15 

Gly Asp Phe Gly Thr Arg Thr lie Arg 
25 30 



<210> 1082 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1082 

Met Ser Asp Val Lys Asp Phe 
1 5 

Ala Val Ala Thr lie Asp Asn 
20 

Phe Glu Thr Gly Gin Leu Ala Arg 
35 40 

Tyr Leu Asp Asp Asp Thr Met Leu 
50 55 

Gin Pro Arg Glu Gly Phe Asp Phe 
65 70 

Glu Arg Met Tyr Ala Ala Gly Arg 
85 

Glu Gly Arg Pro Ser Thr Glu Ala 
100 



Gin Ala Asp Gly Ala Val Thr Thr 
45 

Leu Ala Thr Thr Thr Ala Ser Asn 
60 

Phe Pro Leu Thr Val Asp Val Glu 
75 80 

lie Pro Gly Ser Phe Phe Arg Arg 
90 95 

lie Leu Ala Cys Arg Leu lie Asp 
105 110 



Arg Pro Leu Arg Pro Thr Phe Val Lys Gly Leu Arg Asn Glu Val Gin 
115 120 125 

lie Val Val Thr Val Met Ser Met Asn Pro Glu Asp Tyr Tyr Asp Val 
130 135 140 

Val Ala lie Asn Gly Ala Ser Ala Ala Thr Arg lie Ser Gly Leu Pro 
145 150 155 160 

Val Ser Gly Ala Val Gly Gly Val Arg Met Ala Leu Val Gly Asp Glu 
165 170 175 

Lys His Pro Glu Gly Gin Trp Val Ala Phe Pro Thr His Ala Gin His 
180 185 190 

Glu Gin Ser Val Phe Glu He Val Val Ala Gly Arg Leu Val Glu Arg 
195 200 205 

Lys Arg Gly Asn Lys Thr Phe Ser Asp Val Ala 
210 215 



<210> 1083 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (628) 
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<223> RXA01678 
<400> 1083 

tattgtccag gcgcaggaaa atatctcata gttcaacatc gcaaatatca ccgacttcca 60 

cggctatatc tctgcaactg cagctcaccc cggtgcagca atg ctg aaa tgt gca 115 

Met Leu Lys Cys Ala 
1 5 

gtc gat gaa gcc get ggc gga cgc gec caa get ttc gta tec tea ggc 163 
Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala Phe Val Ser Ser Gly 
10 15 20 

gat aac att ggt ggc age ccg ttc caa tec tec att ctt ggt gat gaa 211 
Asp Asn lie Gly Gly Ser Pro Phe Gin Ser Ser lie Leu Gly Asp Glu 
25 30 35 

ccc ace ttg gaa gca etc aac caa atg ggt ctt gat tac tea gca gtg 259 
Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu Asp Tyr Ser Ala Val 
40 45 50 

ggc aac cac gaa ttt gat aaa ggc tac gca gac tta age agt cga gtc 307 
Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp Leu Ser Ser Arg Val 
55 60 65 

get gac ctt get gat ttt gat tat etc ggc gca aac gtt gag ggc gaa 355 
Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala Asn Val Glu Gly Glu 
70 75 80 85 

aac cca gat ctt gca cca tat gga att tct cac ctt gat ggt gtg aag 403 
Asn Pro Asp Leu Ala Pro Tyr Gly lie Ser His Leu Asp Gly Val Lys 
90 95 100 

gtt get ttc gta ggc ace gta tec caa gaa act ccg atg ttg gtc aat 451 
Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr Pro Met Leu Val Asn 
105 110 115 

tct gaa ggc att gag gga ate acg ttt act gac cca ctt gaa gca ace 499 
Ser Glu Gly lie Glu Gly Xle Thr Phe Thr Asp Pro Leu Glu Ala Thr 
120 125 130 

aac cgt gta get gat gaa etc gtg gga agt ggc gca gca gat gtt gtc 547 
Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly Ala Ala Asp Val Val 
135 140 145 

gtt gcg ctt tac cac gaa ggc att ace ggc acc gaa gca tgg tea gaa 595 
Val Ala Leu Tyr His Glu Gly lie Thr Gly Thr Glu Ala Trp Ser Glu 
150 155 160 165 

aat ate gac gtt gtt ttc gca ggt cac acc cac taagttcgtg atctaggaac 648 
Asn lie Asp Val Val Phe Ala Gly His Thr His 
170 175 

cga 651 



<210> 1084 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 1084 

Met Leu Lys Cys Ala Val Asp Glu Ala Ala Gly Gly Arg Ala Gin Ala 
15 10 15 

Phe Val Ser Ser Gly Asp Asn lie Gly Gly Ser Pro Phe Gin Ser Ser 
20 25 30 

lie Leu Gly Asp Glu Pro Thr Leu Glu Ala Leu Asn Gin Met Gly Leu 
35 40 45 

Asp Tyr Ser Ala Val Gly Asn His Glu Phe Asp Lys Gly Tyr Ala Asp 
50 55 60 

Leu Ser Ser Arg Val Ala Asp Leu Ala Asp Phe Asp Tyr Leu Gly Ala 
65 70 75 80 

Asn Val Glu Gly Glu Asn Pro Asp Leu Ala Pro Tyr Gly lie Ser His 
85 90 95 

Leu Asp Gly Val Lys Val Ala Phe Val Gly Thr Val Ser Gin Glu Thr 
100 105 110 

Pro Met Leu Val Asn Ser Glu Gly lie Glu Gly lie Thr Phe Thr Asp 
115 120 125 

Pro Leu Glu Ala Thr Asn Arg Val Ala Asp Glu Leu Val Gly Ser Gly 
130 135 140 

Ala Ala Asp Val Val Val Ala Leu Tyr His Glu Gly lie Thr Gly Thr 
145 150 155 160 

Glu Ala Trp Ser Glu Asn lie Asp Val Val Phe Ala Gly His Thr His 
165 170 175 



<210> 1085 
<211> 1359 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1336) 
<223> RXA01679 

<400> 1085 

cattaccggc accgaagcat ggtcagaaaa tatcgacgtt gttttcgcag gtcacaccca 60 

ctaagttcgt gatctaggaa ccgacaacgg tccactaatc atg cag tct gga aac 115 

Met Gin Ser Gly Asn 
1 5 

tac ggg cac gca ctt gcc gat gta gat ttc age ttc aac cac gac acc 163 
Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser Phe Asn His Asp Thr 
10 15 20 

ggt gag etc acc gta gat gat gcc cgc atg etc gga gtc gac gat ate 211 
Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu Gly Val Asp Asp lie 
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25 30 35 

aac gcg tgt gaa aac cca gat gac acc att gca gat att gtt get cag 259 

Asn Ala Cys Glu Asn Pro Asp Asp Thr lie Ala Asp lie Val Ala Gin 

40 45 50 

gcg gaa ctt gat get ggt gaa gec ggc aaa gaa gta gta gcg acc ate 3 07 

Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu Val Val Ala Thr lie 

55 60 65 

gat ggc gat ttt etc cgc gee age gac gaa gga gca gaa tct ggc tec 355 

Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly Ala Glu Ser Gly Ser 

70 75 80 85 

aac tac ggc get gaa tec cag etc gtc aac atg att gee agt get gtg 403 

Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met lie Ala Ser Ala Val 

90 95 100 

cgt tgg tec atg tec acc aat acc gec acc acc gca gac att ggg ctt 451 

Arg Trp Ser Met Ser Thr Asn Thr Ala Thr Thr Ala Asp lie Gly Leu 

105 110 115 

atg aac gee gga gga etc cac act gac eta ttc age ggc gat gtt acc 499 

Met Asn Ala Gly Gly Leu His Thr Asp Leu Phe Ser Gly Asp Val Thr 

120 125 130 

tac gee gaa get ttt gaa ate cag cct ttc tec ggt gaa gat tea ttt 547 

Tyr Ala Glu Ala Phe Glu lie Gin Pro Phe Ser Gly Glu Asp Ser Phe 

135 140 145 

gtc acc etc aag gga tea gtc ttc aaa gat gee ctt gac cag cag tgg 595 

Val Thr Leu Lys Gly Ser Val Phe Lys Asp Ala Leu Asp Gin Gin Trp 

150 155 160 165 

gaa gaa ggt tct gca cga cca gtg gca gca ctt ggc gta tec gac aac 643 

Glu Glu Gly Ser Ala Arg Pro Val Ala Ala Leu Gly Val Ser Asp Asn 

170 175 180 

gtt tec tac acc tac gac ate aac cgt cca ate ggt gac cgc gtc act 691 

Val Ser Tyr Thr Tyr Asp lie Asn Arg Pro lie Gly Asp Arg Val Thr 

185 190 195 

tec gtg acc att gat gat acc cca ctt gat ccg gaa cgc gac tac gtt 739 

Ser Val Thr lie Asp Asp Thr Pro Leu Asp Pro Glu Arg Asp Tyr Val 

200 205 210 

gtt gca get tec ctg tac etc cag tec ggc aac gaa ggt atg acc gca 787 

Val Ala Ala Ser Leu Tyr Leu Gin Ser Gly Asn Glu Gly Met Thr Ala 

215 220 225 

ctg acc cgc gga acc gca cct gca caa acc ggc ate gtg gat gta cag 83 5 

Leu Thr Arg Gly Thr Ala Pro Ala Gin Thr Gly lie Val Asp Val Gin 

230 235 240 245 

tec acc ate gga tac ttg tec aac aac aat gtc acc cca cgt act ggt 883 

Ser Thr lie Gly Tyr Leu Ser Asn Asn Asn Val Thr Pro Arg Thr Gly 

250 255 260 

caa gec cag att tec ate acc cca tec ggt gag ttc aat gcg ggt gaa 931 

Gin Ala Gin lie Ser lie Thr Pro Ser Gly Glu Phe Asn Ala Gly Glu 

265 270 275 
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acc ate acc ctt gac atg gca gga etc cgc tac acc caa ggc gac act 979 
Thr lie Thr Leu Asp Met Ala Gly Leu Arg Tyr Thr Gin Gly Asp Thr 
280 285 290 

gec acg gaa gta act gtc age ctt cga gaa gaa att gtt tea gca cca 1027 
Ala Thr Glu Val Thr Val Ser Leu Arg Glu Glu lie Val Ser Ala Pro 
295 300 305 

att gat cct cag etc gga gaa get ggc ttt ggc gaa get gga acc gcg 1075 
He Asp Pro Gin Leu Gly Glu Ala Gly Phe Gly Glu Ala Gly Thr Ala 
310 315 320 325 

aca gtg age ttg gac att cct gca acc ctt tea ggt act caa aac etc 1123 
Thr Val Ser Leu Asp He Pro Ala Thr Leu Ser Gly Thr Gin Asn Leu 
330 335 340 

gtt gtc acc acc gat acc ggc acc cgt att tec atg cca gtt gag att 1171 
Val Val Thr Thr Asp Thr Gly Thr Arg He Ser Met Pro Val Glu He 
345 350 355 

gtt ggc gca gaa caa cca gca ccg caa cca gca ggt tec tct gtt tta 1219 
Val Gly Ala Glu Gin Pro Ala Pro Gin Pro Ala Gly Ser Ser Val Leu 
360 365 370 

gga act gga gtg etc agt gga etc etc ggc att gtt gta gga att eta 1267 
Gly Thr Gly Val Leu Ser Gly Leu Leu Gly He Val Val Gly He Leu 
375 380 385 

gga atg gtc ggt ctg gtg aac tgg att gac cca age ttc att caa cag 1315 
Gly Met Val Gly Leu Val Asn Trp He Asp Pro Ser Phe He Gin Gin 
390 395 400 405 

ate cag cag caa ate ttt get taaatttagt aaaaagcatg cat 1359 
He Gin Gin Gin He Phe Ala 
410 



<210> 1086 
<211> 412 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1086 

Met Gin Ser Gly Asn Tyr Gly His Ala Leu Ala Asp Val Asp Phe Ser 
15 10 15 

Phe Asn His Asp Thr Gly Glu Leu Thr Val Asp Asp Ala Arg Met Leu 
20 25 30 

Gly Val Asp Asp He Asn Ala Cys Glu Asn Pro Asp Asp Thr He Ala 
35 40 45 

Asp He Val Ala Gin Ala Glu Leu Asp Ala Gly Glu Ala Gly Lys Glu 
50 55 60 

Val Val Ala Thr He Asp Gly Asp Phe Leu Arg Ala Ser Asp Glu Gly 
65 70 75 80 



Ala Glu Ser Gly Ser Asn Tyr Gly Ala Glu Ser Gin Leu Val Asn Met 
85 90 95 
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Ile Ala Ser Ala Val Arg Trp Ser Met Ser Thr Asn Thr Ala Thr Thr 
100 105 110 

Ala Asp lie Gly Leu Met Asn Ala Gly Gly Leu His Thr Asp Leu Phe 
115 120 125 

Ser Gly Asp Val Thr Tyr Ala Glu Ala Phe Glu lie Gin Pro Phe Ser 
130 135 140 

Gly Glu Asp Ser Phe Val Thr Leu Lys Gly Ser Val Phe Lys Asp Ala 
145 150 155 160 

Leu Asp Gin Gin Trp Glu Glu Gly Ser Ala Arg Pro Val Ala Ala Leu 
165 170 175 

Gly Val Ser Asp Asn Val Ser Tyr Thr Tyr Asp lie Asn Arg Pro lie 
180 185 190 

Gly Asp Arg Val Thr Ser Val Thr lie Asp Asp Thr Pro Leu Asp Pro 
195 200 205 

Glu Arg Asp Tyr Val Val Ala Ala Ser Leu Tyr Leu Gin Ser Gly Asn 
210 215 220 

Glu Gly Met Thr Ala Leu Thr Arg Gly Thr Ala Pro Ala Gin Thr Gly 
225 230 235 240 

lie Val Asp Val Gin Ser Thr lie Gly Tyr Leu Ser Asn Asn Asn Val 
245 250 255 

Thr Pro Arg Thr Gly Gin Ala Gin lie Ser He Thr Pro Ser Gly Glu 
260 265 270 

Phe Asn Ala Gly Glu Thr He Thr Leu Asp Met Ala Gly Leu Arg Tyr 
275 280 285 

Thr Gin Gly Asp Thr Ala Thr Glu Val Thr Val Ser Leu Arg Glu Glu 
290 295 300 

He Val Ser Ala Pro He Asp Pro Gin Leu Gly Glu Ala Gly Phe Gly 
305 310 315 320 

Glu Ala Gly Thr Ala Thr Val Ser Leu Asp He Pro Ala Thr Leu Ser 
325 330 335 

Gly Thr Gin Asn Leu Val Val Thr Thr Asp Thr Gly Thr Arg He Ser 
340 345 350 

Met Pro Val Glu He Val Gly Ala Glu Gin Pro Ala Pro Gin Pro Ala 
355 360 365 

Gly Ser Ser Val Leu Gly Thr Gly Val Leu Ser Gly Leu Leu Gly He 
370 375 380 

Val Val Gly He Leu Gly Met Val Gly Leu Val Asn Trp He Asp Pro 
385 390 395 400 

Ser Phe He Gin Gin He Gin Gin Gin He Phe Ala 
405 410 
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<210> 1087 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXN01488 



<400> 1087 

ccagcgctta aggccggtca ccggccatca agcttgtcac atcgggtgcc ttatgatggt 

gcccgacctt aaaaataaaa acctgaaagg ttaaaaacgc atg age aaa aaa gec 

Met Ser Lys Lys Ala 
1 5 



ate ctt gat ate gac ace ggc ate gat gat gee etc gca ctt gee tac 
He Leu Asp He Asp Thr Gly He Asp Asp Ala Leu Ala Leu Ala Tyr 
10 15 20 



163 



gca ctg ggc tea cct gaa eta gag etc att ggt gtc ace ace ace tac 211 
Ala Leu Gly Ser Pro Glu Leu Glu Leu He Gly Val Thr Thr Thr Tyr 
25 30 35 



ggt aac gtg eta etc gaa ace ggt gca gtc aat gac ctg gca ctg ctt 
Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn Asp Leu Ala Leu Leu 
40 45 50 

gat ctg ttc ggt gca cca gaa gta cct gtg tac ttg ggt gag cca cac 
Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr Leu Gly Glu Pro His 
55 60 65 

gca cag acc aag gat ggc ttt gaa gtt ctt gag ate tec gcg ttc att 
Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu He Ser Ala Phe He 
70 75 80 85 

cac gga caa aac ggc ate ggc gaa gtc gag ctg cca gca age gag tea 
His Gly Gin Asn Gly He Gly Glu Val Glu Leu Pro Ala Ser Glu Ser 
90 95 100 

aag gca etc ccc ggc gca gtg gat ttc etc att gat tec gtc aac acc 
Lys Ala Leu Pro Gly Ala Val Asp Phe Leu He Asp Ser Val Asn Thr 
105 HO H5 

cac ggc gat gac ctg gtg ate ate gca act ggt ccc atg acc aac ctg 
His Gly Asp Asp Leu Val He He Ala Thr Gly Pro Met Thr Asn Leu 
120 125 130 



259 



307 



355 



403 



451 



499 



595 



tct gcg gca ate gca aag gat cca age ttt get tec aag get cac gtg 547 
Ser Ala Ala He Ala Lys Asp Pro Ser Phe Ala Ser Lys Ala His Val 
135 140 145 

gtc ate atg ggt ggc gee ttg act gtc cca ggc aac gtc age aca tgg 
Val He Met Gly Gly Ala Leu Thr Val Pro Gly Asn Val Ser Thr Trp 
150 155 160 165 

gca gaa gca aac ate aac cag gac cca gat gca gca aac gat ctg ttc 643 
Ala Glu Ala Asn He Asn Gin Asp Pro Asp Ala Ala Asn Asp Leu Phe 
170 175 180 
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cgt tec ggt gca gat gtc acc atg ate ggt ctt gat gtc ace ctg cag 691 
Arg Ser Gly Ala Asp Val Thr Met lie Gly Leu Asp Val Thr Leu Gin 
185 190 195 

acc ctt ctt acc aag aag cac act gcg cag tgg cgc gaa ctg ggc act 73 9 
Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp Arg Glu Leu Gly Thr 
200 205 210 

cca get get ate gca ctg gec gac atg act gat tac tac ate aag gca 787 
Pro Ala Ala lie Ala Leu Ala Asp Met Thr Asp Tyr Tyr He Lys Ala 
215 220 225 

tat gag acc acc gca cca cac ctg ggc ggt tgc ggc ctg cac gac cca 835 
Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys Gly Leu His Asp Pro 
230 235 240 245 

ctg gca gta ggc gtt gca gtg gac cca age ctg gtc act ttg etc ccc 883 
Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu Val Thr Leu Leu Pro 
250 255 260 

ate aac etc aag gta gac att gag ggc gag acc cgt gga cgc acc att 931 
He Asn Leu Lys Val Asp He Glu Gly Glu Thr Arg Gly Arg Thr He 
265 270 275 

ggc gat gaa gtc cgc etc aac gat cca gtg cgc acc tec cgc gca get 979 
Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg Thr Ser Arg Ala Ala 
280 285 290 

gtc gec gta gac gtg gat cgt ttc ctt tct gaa ttc atg acc cgc ate 1027 
Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu Phe Met Thr Arg He 
295 300 305 

ggc cga gtc gca gca cag cag taaaagcagc tctggtgaag gtt 1071 
Gly Arg Val Ala Ala Gin Gin 
310 315 



<210> 1088 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1088 

Met Ser Lys Lys Ala He Leu Asp He Asp Thr Gly He Asp Asp Ala 
15 10 15 

Leu Ala Leu Ala Tyr Ala Leu Gly Ser Pro Glu Leu Glu Leu He Gly 
20 25 30 

Val Thr Thr Thr Tyr Gly Asn Val Leu Leu Glu Thr Gly Ala Val Asn 
35 40 45 

Asp Leu Ala Leu Leu Asp Leu Phe Gly Ala Pro Glu Val Pro Val Tyr 
50 55 60 

Leu Gly Glu Pro His Ala Gin Thr Lys Asp Gly Phe Glu Val Leu Glu 
65 70 75 80 



He Ser Ala Phe He His Gly Gin Asn Gly He Gly Glu Val Glu Leu 
85 90 95 
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Pro Ala Ser Glu Ser Lys Ala Leu Pro Gly Ala Val Asp Phe Leu lie 
100 105 HO 

Asp Ser Val Asn Thr His Gly Asp Asp Leu Val He He Ala Thr Gly 
115 120 125 

Pro Met Thr Asn Leu Ser Ala Ala He Ala Lys Asp Pro Ser Phe Ala 
130 135 140 

Ser Lys Ala His Val Val He Met Gly Gly Ala Leu Thr Val Pro Gly 
145 150 155 160 

Asn Val Ser Thr Trp Ala Glu Ala Asn He Asn Gin Asp Pro Asp Ala 
165 170 175 

Ala Asn Asp Leu Phe Arg Ser Gly Ala Asp Val Thr Met He Gly Leu 
180 185 190 

Asp Val Thr Leu Gin Thr Leu Leu Thr Lys Lys His Thr Ala Gin Trp 
195 200 205 

Arg Glu Leu Gly Thr Pro Ala Ala He Ala Leu Ala Asp Met Thr Asp 
210 215 220 

Tyr Tyr He Lys Ala Tyr Glu Thr Thr Ala Pro His Leu Gly Gly Cys 
225 230 235 240 

Gly Leu His Asp Pro Leu Ala Val Gly Val Ala Val Asp Pro Ser Leu 
245 250 255 

Val Thr Leu Leu Pro He Asn Leu Lys Val Asp He Glu Gly Glu Thr 
260 265 270 

Arg Gly Arg Thr He Gly Asp Glu Val Arg Leu Asn Asp Pro Val Arg 
275 280 285 

Thr Ser Arg Ala Ala Val Ala Val Asp Val Asp Arg Phe Leu Ser Glu 
290 295 300 

Phe Met Thr Arg He Gly Arg Val Ala Ala Gin Gin 
305 310 315 



<210> 1089 
<211> 366 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXC00540 

<400> 1089 

tctccctatc taagggctgg ctaggtttga ccagtggcaa cagttacact tgtgctcgta 60 

aaacattgtc ctccccattt cttgagtaag ggaaaatacc gtg gcc cgt gta gtt 11 

Val Ala Arg Val Val 
1 5 
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gtc aat gtc atg cct aag get gag att ctg gat ccc cag ggg cag gcg 163 
Val Asn Val Met Pro Lys Ala Glu lie Leu Asp Pro Gin Gly Gin Ala 
10 15 20 

gta cac cgc gec etc gga cgt ate gga gtt tot ggc gtt tec gat gtc 211 
Val His Arg Ala Leu Gly Arg lie Gly Val Ser Gly Val Ser Asp Val 
25 30 35 

cgt cag gga aag cgc ttc gag ctt gag gta gat gat tec gtc acc gaa 259 
Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp Asp Ser Val Thr Glu 
40 45 50 

get gac eta aag aaa att get gaa acc etc etc gca aac acc gtc ate 3 07 
Ala Asp Leu Lys Lys lie Ala Glu Thr Leu Leu Ala Asn Thr Val lie 
55 60 65 

gaa gac ttc gat gtg gtg gga gtt gag gtc gcg aag tgagcgccaa 353 
Glu Asp Phe Asp Val Val Gly Val Glu Val Ala Lys 
70 75 80 

aatcggtgtc att 3 66 



<210> 1090 
<211> 81 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1090 

Val Ala Arg Val Val Val Asn Val Met Pro Lys Ala Glu lie Leu Asp 
15 10 15 

Pro Gin Gly Gin Ala Val His Arg Ala Leu Gly Arg lie Gly Val Ser 
20 25 30 

Gly Val Ser Asp Val Arg Gin Gly Lys Arg Phe Glu Leu Glu Val Asp 
35 40 45 

Asp Ser Val Thr Glu Ala Asp Leu Lys Lys lie Ala Glu Thr Leu Leu 
50 55 60 

Ala Asn Thr Val lie Glu Asp Phe Asp Val Val Gly Val Glu Val Ala 
65 70 75 80 

Lys 



<210> 1091 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXC00560 

<400> 1091 

aaggacgact tctggggagc ggtgtggatt etcaegggga ttctcatgcg gattatcaga 60 
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catatggaca ctttaacggt tcgtactagg ctgatgcttc atg agg att gat ccg 115 

Met Arg lie Asp Pro 
1 5 

ctg gaa acc egg caa gec gta ttg gec gtc aaa gac tgg att gaa ggg 163 
Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys Asp Trp lie Glu Gly 
10 15 20 

gag gga gac gtc aaa aag cct ggt cgt gcg gca ctt gec gee gca act 211 
Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala Leu Ala Ala Ala Thr 
25 30 35 

cgc ctg age gtc cga ctg etc gcg caa cac gcg ccg gga aac age gtg 259 
Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala Pro Gly Asn Ser Val 
40 45 50 

gag gtg egg gta ccc cca ttt gtt gcg gtg caa tgc ata gag ggg cca 307 
Glu Val Arg Val Pro Pro Phe Val Ala Val Gin Cys lie Glu Gly Pro 
55 60 65 

aaa cat aca cgc ggc aca cca ccc aac gtg gtg gag acc gac gec aag 355 
Lys His Thr Arg Gly Thr Pro Pro Asn Val Val Glu Thr Asp Ala Lys 
70 75 80 85 

acc tgg tta cgc tta gca cct ggg caa acc aca ttt gat gca gaa ttt 403 
Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr Phe Asp Ala Glu Phe 
90 95 100 

gaa age gga aaa att age gca tea ggt acc cga gec aaa gag att gcg 451 
Glu Ser Gly Lys lie Ser Ala Ser Gly Thr Arg Ala Lys Glu lie Ala 
105 110 115 

gac tgg tta cca gtg gtc aaa ctt tagatttcct aatgetcatt agt 498 
Asp Trp Leu Pro Val Val Lys Leu 
120 125 



<210> 1092 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1092 

Met Arg lie Asp Pro Leu Glu Thr Arg Gin Ala Val Leu Ala Val Lys 
15 10 15 

Asp Trp lie Glu Gly Glu Gly Asp Val Lys Lys Pro Gly Arg Ala Ala 
20 25 30 

Leu Ala Ala Ala Thr Arg Leu Ser Val Arg Leu Leu Ala Gin His Ala 
35 40 45 

Pro Gly Asn Ser Val Glu Val Arg Val Pro Pro Phe Val Ala Val Gin 
50 55 60 

Cys lie Glu Gly Pro Lys His Thr Arg Gly Thr Pro Pro Asn Val Val 
65 70 75 80 



Glu Thr Asp Ala Lys Thr Trp Leu Arg Leu Ala Pro Gly Gin Thr Thr 
85 90 95 
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Phe Asp Ala Glu Phe Glu Ser Gly Lys lie Ser Ala Ser Gly Thr Arg 
100 105 110 

Ala Lys Glu lie Ala Asp Trp Leu Pro Val Val Lys Leu 
115 120 125 



<210> 1093 
<211> 1305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1282) 
<223> RXC01088 

<400> 1093 

tgccttgagt ctaattctcc cgcccgtgcg atgggtttaa gctggactga taaacctttt 60 

gtgaaccgaa ttttttaact gatttgaaga agcgagaata atg gga ctg tgg ate 115 

Met Gly Leu Trp lie 

1 5 

gat gca acc get ggc gtt gca ggg gat atg ttg ctg gga gca etc att 163 

Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu Leu Gly Ala Leu lie 
10 15 20 

gat gca ggt gca gaa eta gaa aaa ate caa cag gtt gtg gaa gca gtc 211 
Asp Ala Gly Ala Glu Leu Glu Lys lie Gin Gin Val Val Glu Ala Val 
25 30 35 

ate ccc ggt gac gtg etc ttg cgc acc gaa gag gta gtg cgc caa ggc 259 
lie Pro Gly Asp Val Leu Leu Arg Thr Glu Glu Val Val Arg Gin Gly 
40 45 50 

caa cga ggc ate aag ctg cat gtg gac gca caa cat gaa cac cat cat 3 07 
Gin Arg Gly lie Lys Leu His Val Asp Ala Gin His Glu His His His 
55 60 65 

cac cgc cac tta age acc att aaa gaa ctg ctt gtc aat get gac ate 355 
His Arg His Leu Ser Thr lie Lys Glu Leu Leu Val Asn Ala Asp lie 
70 75 80 85 

cct gaa caa acc aag cag gat gec tta ggc gtt ttt gaa etc ate get 403 
Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val Phe Glu Leu lie Ala 
90 95 100 

ate get gaa gga aaa gtc cac ggc ate gag ccg gag aaa ate cac ttc 451 
He Ala Glu Gly Lys Val His Gly He Glu Pro Glu Lys He His Phe 
105 110 115 

cat gag gta gga get tgg gat tec ate gca gac att gtg ggt gtg tgc 499 
His Glu Val Gly Ala Trp Asp Ser He Ala Asp He Val Gly Val Cys 
120 125 130 

gaa gcg ate agg cag ctt aac cca ggt ttg att get gca tct ccg att 547 
Glu Ala He Arg Gin Leu Asn Pro Gly Leu He Ala Ala Ser Pro He 
135 140 145 



get tta gga ttc gga cgc ate aag gca get cac gga gat att cca gtg 



595 
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Ala Leu Gly Phe Gly Arg lie Lys Ala Ala His Gly Asp lie Pro Val 
150 155 160 165 

cca gtt cca gcc gtg gca gag ctg gtg aaa ggc tgg ccc acc caa acc 643 
Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly Trp Pro Thr Gin Thr 
170 175 180 

gga get ctt atg gag age acc gaa cct gtt ggt gaa tta gcc acc cca 691 
Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly Glu Leu Ala Thr Pro 
185 190 195 

act ggt gtt gcg ttg ate cgt cac ttt gcc acc caa gat ggc cct ttc 739 
Thr Gly Val Ala Leu lie Arg His Phe Ala Thr Gin Asp Gly Pro Phe 
200 205 210 

cca ggt ggc ate ate aat gaa gtt ggc att ggt gca gga aca aaa gat 787 
Pro Gly Gly lie lie Asn Glu Val Gly lie Gly Ala Gly Thr Lys Asp 
215 220 225 

aca gaa ggc cgt cca aat ata gtg cgc gca att ttg ttc aac acc tct 835 
Thr Glu Gly Arg Pro Asn lie Val Arg Ala lie Leu Phe Asn Thr Ser 
230 235 240 245 

agg agt aac cca gat acc cgc aca ctg gtg caa tta gaa gcc aat gtt 883 
Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin Leu Glu Ala Asn Val 
250 255 260 

gat gat caa gac cca egg ctg tgg cca gga gta ata gag ate etc ttt 931 
Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val lie Glu lie Leu Phe 
265 270 275 

gcc get ggc gca gta gat gca tgg ctg act cca att ttg atg aag aag 97 9 
Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro lie Leu Met Lys Lys 
280 285 290 

ggc cgt cct gca cat agg gtg tea gca ttg gtg gat age tec gag gtg 1027 
Gly Arg Pro Ala His Arg Val Ser Ala Leu Val Asp Ser Ser Glu Val 
295 300 305 

gaa gca gtg aaa acc gca tta ttt gca gcc acc acg act ttt ggg ate 1075 
Glu Ala Val Lys Thr Ala Leu Phe Ala Ala Thr Thr Thr Phe Gly lie 
310 315 320 325 

aga tea tgg gaa gtc gaa cga gaa ggc ttg gac cgt cgt ttc gaa caa 1123 
Arg Ser Trp Glu Val Glu Arg Glu Gly Leu Asp Arg Arg Phe Glu Gin 
330 335 340 

gtc gag gtg gac gga cac acc ate aac ate aaa ate ggt tec cgt gat 1171 
Val Glu Val Asp Gly His Thr lie Asn lie Lys lie Gly Ser Arg Asp 
345 350 355 

gat caa gta ate agt gca cag tec gag ttt gaa gat att egg tct gca 1219 
Asp Gin Val lie Ser Ala Gin Ser Glu Phe Glu Asp lie Arg Ser Ala 
360 365 370 

gcg gtg gcc ttg gga att tea gag egg gaa gtt gtg gca aga att ccg 12 67 
Ala Val Ala Leu Gly lie Ser Glu Arg Glu Val Val Ala Arg lie Pro 
375 380 385 

caa ggc acc acc gag taacaaccaa aaggtcgact get 1305 
Gin Gly Thr Thr Glu 
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390 



<210> 1094 
<211> 394 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 1094 

Met Gly Leu Trp lie Asp Ala Thr Ala Gly Val Ala Gly Asp Met Leu 
15 10 15 

Leu Gly Ala Leu lie Asp Ala Gly Ala Glu Leu Glu Lys lie Gin Gin 
20 25 30 

Val Val Glu Ala Val lie Pro Gly Asp Val Leu Leu Arg Thr Glu Glu 
35 40 45 

Val Val Arg Gin Gly Gin Arg Gly He Lys Leu His Val Asp Ala Gin 
50 55 60 

His Glu His His His His Arg His Leu Ser Thr He Lys Glu Leu Leu 
65 70 75 80 

Val Asn Ala Asp He Pro Glu Gin Thr Lys Gin Asp Ala Leu Gly Val 
85 90 95 

Phe Glu Leu He Ala He Ala Glu Gly Lys Val His Gly He Glu Pro 
100 105 110 

Glu Lys He His Phe His Glu Val Gly Ala Trp Asp Ser He Ala Asp 
115 120 125 

He Val Gly Val Cys Glu Ala He Arg Gin Leu Asn Pro Gly Leu He 
130 135 140 

Ala Ala Ser Pro He Ala Leu Gly Phe Gly Arg lie Lys Ala Ala His 
145 150 155 160 

Gly Asp He Pro Val Pro Val Pro Ala Val Ala Glu Leu Val Lys Gly 
165 170 175 

Trp Pro Thr Gin Thr Gly Ala Leu Met Glu Ser Thr Glu Pro Val Gly 
180 185 190 

Glu Leu Ala Thr Pro Thr Gly Val Ala Leu He Arg His Phe Ala Thr 
195 200 205 

Gin Asp Gly Pro Phe Pro Gly Gly He He Asn Glu Val Gly He Gly 
210 215 220 

Ala Gly Thr Lys Asp Thr Glu Gly Arg Pro Asn He Val Arg Ala He 
225 230 235 240 

Leu Phe Asn Thr Ser Arg Ser Asn Pro Asp Thr Arg Thr Leu Val Gin 
245 250 255 

Leu Glu Ala Asn Val Asp Asp Gin Asp Pro Arg Leu Trp Pro Gly Val 
260 265 270 



He Glu lie Leu Phe Ala Ala Gly Ala Val Asp Ala Trp Leu Thr Pro 
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275 280 

lie Leu Met Lys Lys Gly Arg Pro 
290 295 

Asp Ser Ser Glu Val Glu Ala Val 
305 310 

Thr Thr Phe Gly lie Arg Ser Trp 
325 

Arg Arg Phe Glu Gin Val Glu Val 
340 

lie Gly Ser Arg Asp Asp Gin Val 
355 360 

Asp lie Arg Ser Ala Ala Val Ala 
370 375 

Val Ala Arg lie Pro Gin Gly Thr 
385 390 



285 

Ala His Arg Val Ser Ala Leu Val 
300 

Lys Thr Ala Leu Phe Ala Ala Thr 
315 320 

Glu Val Glu Arg Glu Gly Leu Asp 
330 335 

Asp Gly His Thr lie Asn lie Lys 
345 350 

lie Ser Ala Gin Ser Glu Phe Glu 
365 

Leu Gly lie Ser Glu Arg Glu Val 
380 

Thr Glu 



<210> 1095 
<211> 1419 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> RXC02624 

<400> 1095 

acccggtcag atccgacgtc gccggccaaa accgcaagca cctgcgcaaa cgccacagaa 60 

ggcagctcag caatcaaagt tgctgcgttt ccttccaacc gtg ctg att ccg cat 115 

Val Leu lie Pro His 
1 5 

ggc gtg gcg gtg ctt ttg gtt att att etc gec gta gec tec eta atg 163 
Gly Val Ala Val Leu Leu Val lie lie Leu Ala Val Ala Ser Leu Met 
10 15 20 

ttc acc aat tct tea atg gtg aat ctt teg gca acg att gca cag ctg 211 
Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala Thr lie Ala Gin Leu 
25 30 35 

tgg ctt tec eta aat etc ggt gcg gtg gac ggc agt ggg gaa gtg ate 259 
Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly Ser Gly Glu Val lie 
40 45 50 

tea gta ctg ccc acg ctt ccc ggc ttt ata ttc etc tgg gec ate gec 307 
Ser Val Leu Pro Thr Leu Pro Gly Phe lie Phe Leu Trp Ala lie Ala 
55 60 65 



gcg cgc ate cac cgc gca gtc aaa gat cgt gtc age ate gec gac tta 
Ala Arg lie His Arg Ala Val Lys Asp Arg Val Ser lie Ala Asp Leu 
70 75 80 85 



355 
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ggc gtc etc gca gca etc gtc etc ggc ate ccg ctt gcg etc acc gec 403 
Gly Val Leu Ala Ala Leu Val Leu Gly lie Pro Leu Ala Leu Thr Ala 
90 95 100 

ate gca gcg ttc atg ctt ttc gac gee tec age gtc etc aac gtc gag 451 
lie Ala Ala Phe Met Leu Phe Asp Ala Ser Ser Val Leu Asn Val Glu 
105 110 115 

gtc ccg cca ate acg cgc etc eta cgc gtg atg ttg ttc cac etc age 499 
Val Pro Pro lie Thr Arg Leu Leu Arg Val Met Leu Phe His Leu Ser 
120 125 130 

gec etc ttc etc ggc atg ggg cca cgc ctg tgg cag gcg ttg gcg cgc 547 
Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp Gin Ala Leu Ala Arg 
135 140 145 

cgc tac ggt get cca gaa tgg ctt ate gac gec ate acc caa get ttc 595 
Arg Tyr Gly Ala Pro Glu Trp Leu lie Asp Ala lie Thr Gin Ala Phe 
150 155 160 165 

cgc ttc etc ate gca ttt gga aca gtc tec ttg gtt tec gtg etc gtg 643 
Arg Phe Leu lie Ala Phe Gly Thr Val Ser Leu Val Ser Val Leu Val 
170 175 180 

atg acc gcg ate aac cac agt gca ttc acc gcg acc atg cag ggt tac 691 
Met Thr Ala lie Asn His Ser Ala Phe Thr Ala Thr Met Gin Gly Tyr 
185 190 195 

gac gac tec gee tct gtt gtg gee ttg ate gtc ctg age att ctg tat 739 
Asp Asp Ser Ala Ser Val Val Ala Leu lie Val Leu Ser lie Leu Tyr 
200 205 210 

ctg ccc aac atg atg ate ttt gcg atg ggc aat ctg ate ggc tea ccc 787 
Leu Pro Asn Met Met lie Phe Ala Met Gly Asn Leu lie Gly Ser Pro 
215 220 225 

ctt tac ttc ggt gac gec tec ate age gtc ttc age gtg cat tec gtt 835 
Leu Tyr Phe Gly Asp Ala Ser lie Ser Val Phe Ser Val His Ser Val 
230 235 240 245 

cca ttg cca ccg ctt ccc ate etc gca get etc ccc age gaa gee etc 883 
Pro Leu Pro Pro Leu Pro lie Leu Ala Ala Leu Pro Ser Glu Ala Leu 
250 255 260 

tea tgg gca gtg gec tta ctg gtc ate cct gca att att gee acc tgg 931 
Ser Trp Ala Val Ala Leu Leu Val lie Pro Ala lie lie Ala Thr Trp 
265 270 275 

gtc tgc gtg aga aac ccc atg cgc ctt gee gtg aac aca aca gca gca 979 
Val Cys Val Arg Asn Pro Met Arg Leu Ala Val Asn Thr Thr Ala Ala 
280 285 290 

gtc att tea gca ctg tgt ttc etc gtc ctg gca gtt ttc gee ggc gga 1027 
Val lie Ser Ala Leu Cys Phe Leu Val Leu Ala Val Phe Ala Gly Gly 
295 300 305 

acc ttg ggc gta tac aac tac gtc gga etc aac etc ctg gcg tea gtt 1075 
Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn Leu Leu Ala Ser Val 
310 315 320 325 

ggc eta gtt ttc gtc tat ttc gec etc gtt gga etc etc ate gee gga 1123 
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Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly Leu Leu He Ala Gly 
330 335 340 

ate gac aag ctg cgc aac cct gta gaa gtt aag tct gtt aag get gtg 1171 
He Asp Lys Leu Arg Asn Pro Val Glu Val Lys Ser Val Lys Ala Val 
345 350 355 

get gtt gtg gag ccc gag cct gaa gaa gtt gaa gag gac gaa gag gag 1219 
Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu Glu Asp Glu Glu Glu 
360 365 370 

cat gtt gaa gaa gaa gta gat gag gag gaa gag gaa gtt gag gaa ggg 12 67 
His Val Glu Glu Glu Val Asp Glu Glu Glu Glu Glu Val Glu Glu Gly 
375 380 385 

gta gaa gag gtc gaa gaa gac gac gca gag gat cct gaa gag aat cct 1315 
Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp Pro Glu Glu Asn Pro 
390 395 400 405 

gaa gag gaa gaa tec gac gaa gaa att gag aca gaa act gag get gaa 13 63 
Glu Glu Glu Glu Ser Asp Glu Glu He Glu Thr Glu Thr Glu Ala Glu 
410 415 420 

gaa acc aat gat ggt tec gag gee gaa gac cgt taacatatct gttgtgaatt 1416 
Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
425 430 

ctg 1419 



<210> 1096 
<211> 432 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1096 

Val Leu He Pro His Gly Val Ala Val Leu Leu Val He He Leu Ala 
15 10 15 

Val Ala Ser Leu Met Phe Thr Asn Ser Ser Met Val Asn Leu Ser Ala 
20 25 30 

Thr He Ala Gin Leu Trp Leu Ser Leu Asn Leu Gly Ala Val Asp Gly 
35 40 45 

Ser Gly Glu Val He Ser Val Leu Pro Thr Leu Pro Gly Phe He Phe 
50 55 60 

Leu Trp Ala He Ala Ala Arg He His Arg Ala Val Lys Asp Arg Val 
65 70 75 80 

Ser He Ala Asp Leu Gly Val Leu Ala Ala Leu Val Leu Gly He Pro 
85 90 95 

Leu Ala Leu Thr Ala He Ala Ala Phe Met Leu Phe Asp Ala Ser Ser 
100 105 110 

Val Leu Asn Val Glu Val Pro Pro He Thr Arg Leu Leu Arg Val Met 
115 120 125 



Leu Phe His Leu Ser Ala Leu Phe Leu Gly Met Gly Pro Arg Leu Trp 
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130 135 140 

Gin Ala Leu Ala Arg Arg Tyr Gly Ala Pro Glu Trp Leu lie Asp Ala 
145 150 155 160 

lie Thr Gin Ala Phe Arg Phe Leu lie Ala Phe Gly Thr Val Ser Leu 
165 170 175 

Val Ser Val Leu Val Met Thr Ala lie Asn His Ser Ala Phe Thr Ala 
180 185 190 

Thr Met Gin Gly Tyr Asp Asp Ser Ala Ser Val Val Ala Leu He Val 
195 200 205 

Leu Ser He Leu Tyr Leu Pro Asn Met Met He Phe Ala Met Gly Asn 
210 215 220 

Leu He Gly Ser Pro Leu Tyr Phe Gly Asp Ala Ser He Ser Val Phe 
225 230 235 240 

Ser Val His Ser Val Pro Leu Pro Pro Leu Pro He Leu Ala Ala Leu 
245 250 255 

Pro Ser Glu Ala Leu Ser Trp Ala Val Ala Leu Leu Val He Pro Ala 
260 265 270 

He He Ala Thr Trp Val Cys Val Arg Asn Pro Met Arg Leu Ala Val 
275 280 285 

Asn Thr Thr Ala Ala Val He Ser Ala Leu Cys Phe Leu Val Leu Ala 
290 295 300 

Val Phe Ala Gly Gly Thr Leu Gly Val Tyr Asn Tyr Val Gly Leu Asn 
305 310 315 320 

Leu Leu Ala Ser Val Gly Leu Val Phe Val Tyr Phe Ala Leu Val Gly 
325 330 335 

Leu Leu lie Ala Gly He Asp Lys Leu Arg Asn Pro Val Glu Val Lys 
340 345 350 

Ser Val Lys Ala Val Ala Val Val Glu Pro Glu Pro Glu Glu Val Glu 
355 360 365 

Glu Asp Glu Glu Glu His Val Glu Glu Glu Val Asp Glu Glu Glu Glu 
370 375 380 

Glu Val Glu Glu Gly Val Glu Glu Val Glu Glu Asp Asp Ala Glu Asp 
385 390 395 400 

Pro Glu Glu Asn Pro Glu Glu Glu Glu Ser Asp Glu Glu He Glu Thr 
405 410 415 

Glu Thr Glu Ala Glu Glu Thr Asn Asp Gly Ser Glu Ala Glu Asp Arg 
420 425 430 



<210> 1097 
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<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXC02665 

<400> 1097 

caaggcgacc caatggcgtt taaagtaaca acccccattg atatgatgct ggcacaacgc 60 



atcaccgacg aagccgaacc cacaatattt gaggtaccag gtg act aac cca ate 

Val Thr Asn Pro lie 
1 5 



115 



ate ccc cgc gta gga ate gee aca gac gec cac caa ate gaa gcg gga 
lie Pro Arg Val Gly lie Ala Thr Asp Ala His Gin lie Glu Ala Gly 
10 15 20 



163 



aaa ccc tgc tgg ate gec tgc etc etc ttt gaa ggc gtc gac ggc tgc 
Lys Pro Cys Trp lie Ala Cys Leu Leu Phe Glu Gly Val Asp Gly Cys 
25 30 35 



211 



gaa ggc cac tec gac ggt gat gtt gta get cat gca att gtg gat get 
Glu Gly His Ser Asp Gly Asp Val Val Ala His Ala He Val Asp Ala 
40 45 50 



259 



etc ctt tct gec tct ggt ctg ggg gat ttg ggc tct ttc gtt ggt gtg 
Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly Ser Phe Val Gly Val 
55 60 65 



307 



QQQ aga cct gaa tac gat ggt gtt tct ggt aca cag ttg ttg aag gaa 
Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr Gin Leu Leu Lys Glu 
70 75 80 85 



355 



gtt egg gag ctg ctt teg gca cac ggg tac gtc att gga aat gtc gee 
Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val He Gly Asn Val Ala 
90 95 100 



403 



gee caa ctg gtt ggc caa ace ccc aaa ttt gga ccc cgc cgc gaa gaa 
Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly Pro Arg Arg Glu Glu 
105 110 115 



451 



gca caa caa gtc ate tec gaa ate ate ggc gca cca tgc tea ctg tct 
Ala Gin Gin Val He Ser Glu He He Gly Ala Pro Cys Ser Leu Ser 
120 125 130 



499 



gee acc ace act gat cac atg gga ttc act ggt cgc age gag ggt cgt 
Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly Arg Ser Glu Gly Arg 
135 140 145 



547 



gca teg gta gca acg gca gtg gtg tgg aag get taagttttct gtagggattg 600 
Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 
150 155 160 



ggc 



603 



<210> 1098 
<211> 160 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1098 

Val Thr Asn Pro lie lie Pro Arg Val Gly lie Ala Thr Asp Ala His 
15 10 15 

Gin He Glu Ala Gly Lys Pro Cys Trp He Ala Cys Leu Leu Phe Glu 
20 25 30 

Gly Val Asp Gly Cys Glu Gly His Ser Asp Gly Asp Val Val Ala His 
35 40 45 

Ala He Val Asp Ala Leu Leu Ser Ala Ser Gly Leu Gly Asp Leu Gly 
50 55 60 

Ser Phe Val Gly Val Gly Arg Pro Glu Tyr Asp Gly Val Ser Gly Thr 
65 70 75 80 

Gin Leu Leu Lys Glu Val Arg Glu Leu Leu Ser Ala His Gly Tyr Val 
85 90 95 

He Gly Asn Val Ala Ala Gin Leu Val Gly Gin Thr Pro Lys Phe Gly 
100 105 110 

Pro Arg Arg Glu Glu Ala Gin Gin Val He Ser Glu He He Gly Ala 
115 120 125 

Pro Cys Ser Leu Ser Ala Thr Thr Thr Asp His Met Gly Phe Thr Gly 
130 135 140 

Arg Ser Glu Gly Arg Ala Ser Val Ala Thr Ala Val Val Trp Lys Ala 
145 150 155 160 



<210> 1099 
<211> 1689 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1666) 
<223> RXC02770 

<400> 1099 

tcgccggggc aaaaaccgta taattacagt cctattacga ttcggggaaa ggctgggtac 60 

ttcacacatg ttgtttcgga agtcacgcag cgcggtaatc atg ttg gtt gca gcg 115 

Met Leu Val Ala Ala 
1 5 

tta gtg atg aca age tgt ggt gat ggg gaa ccg gaa cca acc age cac 163 
Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro Glu Pro Thr Ser His 
10 15 20 

caa aca age ctt ttc ggc tac gca gtt aac tct teg ctg get aca acc 211 
Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser Ser Leu Ala Thr Thr 
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25 30 35 

aac gcg gcg teg ctg ttg gga gtg get aat gat get ggt ctt ttg get 259 
Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp Ala Gly Leu Leu Ala 
40 45 50 

gee aga gtg tat ccg ggt gtg tat gtt cag ggt cct tct ggg cag atg 307 
Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly Pro Ser Gly Gin Met 
55 60 65 

att ccc aac act gat ctt get tec acg cag gta ttg ccg ggt att aac 355 
lie Pro Asn Thr Asp Leu Ala Ser Thr Gin Val Leu Pro Gly lie Asn 
70 75 80 85 

cgc cag gtg att tac act ate aat gaa gat gec acc tac tea gat ggt 403 
Arg Gin Val lie Tyr Thr lie Asn Glu Asp Ala Thr Tyr Ser Asp Gly 
90 95 100 

cag cct gtg gtg tgt gat gat ttt ctg etc tct gcg aca get ggg cag 451 
Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser Ala Thr Ala Gly Gin 
105 110 115 

atg ccg gaa ctg ttc cag tec cat gtg cca ttg acc teg cag att gag 499 
Met Pro Glu Leu Phe Gin Ser His Val Pro Leu Thr Ser Gin lie Glu 
120 125 130 

cga gtg gac tgt gta tct ggt tct aaa gta gec acc gtg gtg ttc aag 547 
Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala Thr Val Val Phe Lys 
135 140 145 

gaa gac etc ggt gag cgt tgg cgt tat ctt ttt gag cag ggc gat ttg 595 
Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe Glu Gin Gly Asp Leu 
150 155 160 165 

ttg cca gec cat gee gtt get tec aaa gca ggt atg acc ttg gag gag 643 
Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly Met Thr Leu Glu Glu 
170 175 180 

ctt aat cag gcg ttg aag gat aag gat cct gaa gcg ttg act gaa cct 691 
Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu Ala Leu Thr Glu Pro 
185 190 195 

get cgt gtg tgg age gaa ggt ttc cag ctg tec cag ttt gat cca gag 73 9 
Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser Gin Phe Asp Pro Glu 
200 205 210 

ctg cag acg get ttt ggc ccg tac aag gtg gat tct gtg ggt gaa ttc 787 
Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp Ser Val Gly Glu Phe 
215 220 225 

ggc gaa gtc aag ctg gta cgc aat gag ttt tac agt ggc gac cag gcg 835 
Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr Ser Gly Asp Gin Ala 
230 235 240 245 

gtt gaa gca gaa ate acg atg tgg cct aaa ggc teg gat etc age gee 883 
Val Glu Ala Glu lie Thr Met Trp Pro Lys Gly Ser Asp Leu Ser Ala 
250 255 260 



att gcg gat aat gga aac ctt cag ate gca cat gtt gtg gcg tgg gag 
lie Ala Asp Asn Gly Asn Leu Gin lie Ala His Val Val Ala Trp Glu 
265 270 275 



931 



BGI-121CP 



-1458- 



agc gag ccg tgg gta aat cgc gat gac cca ttg aat cct tat gac att 979 
Ser Glu Pro Trp Val Asn Arg Asp Asp Pro Leu Asn Pro Tyr Asp lie 
280 285 290 

aag gaa gag gtc ggt gtt ttg act gag cag etc acc ttg gec agt gec 1027 
Lys Glu Glu Val Gly Val Leu Thr Glu Gin Leu Thr Leu Ala Ser Ala 
295 300 305 

ggt gtg ttt tac get gcg gag gec egg cag gcg ttt gcg gec tgc gtt 1075 
Gly Val Phe Tyr Ala Ala Glu Ala Arg Gin Ala Phe Ala Ala Cys Val 
310 315 320 325 

gac cag gaa gcg gtg get gcg gcg teg tea age ate tct gga ate gat 1123 
Asp Gin Glu Ala Val Ala Ala Ala Ser Ser Ser He Ser Gly He Asp 
330 335 340 

gtg cct gee gta ggt gtg cac teg gtg cgt cac caa aat ccg gtc gtg 1171 
Val Pro Ala Val Gly Val His Ser Val Arg His Gin Asn Pro Val Val 
345 350 355 

cac caa ate ggt gat ctg cca gca cag cac atg gcg gtg gat att aat 1219 
His Gin He Gly Asp Leu Pro Ala Gin His Met Ala Val Asp He Asn 
360 365 370 

gec gca tea gcg ttg gcg ggt caa tec ate cgc att ggc tac gac gga 1267 
Ala Ala Ser Ala Leu Ala Gly Gin Ser He Arg He Gly Tyr Asp Gly 
375 380 385 

ccc gat gag cgc aag get gca atg gtg gag gcg att cgc caa agt tgt 1315 
Pro Asp Glu Arg Lys Ala Ala Met Val Glu Ala He Arg Gin Ser Cys 
390 395 400 405 

gag cct gee ggt ate acc gtt ate gat gcg teg cag gag get gtt agt 1363 
Glu Pro Ala Gly He Thr Val He Asp Ala Ser Gin Glu Ala Val Ser 
410 415 420 

ctt aat gat etc agt cga acc gaa gtc agt gaa tgg ggc tat gag cag 1411 
Leu Asn Asp Leu Ser Arg Thr Glu Val Ser Glu Trp Gly Tyr Glu Gin 
425 430 435 

tac ttc gaa ggg aca ctt gac get gtt ctg cgt aca gtg gat cca cat 1459 
Tyr Phe Glu Gly Thr Leu Asp Ala Val Leu Arg Thr Val Asp Pro His 
440 445 450 



egg gag tat gaa aat gee aat acc att gga act gat gcg gag teg 
Arg Glu Tyr Glu Asn Ala Asn Thr He Gly Thr Asp Ala Glu Ser 
455 460 465 



acg 1507 
Thr 



agg cgc act gaa gaa caa ttg tgg get gaa gtc cca tea att cca eta 1555 
Arg Arg Thr Glu Glu Gin Leu Trp Ala Glu Val Pro Ser He Pro Leu 
470 475 480 485 

gca gcg caa ccc cga gtg ttt gtg ata gat cgc aca gtc ggt aac gtt 1603 
Ala Ala Gin Pro Arg Val Phe Val He Asp Arg Thr Val Gly Asn Val 
490 495 500 

gtt gtt aat aca gac eta gee ggt ate gga tgg aac atg gac cgt tgg 1651 
Val Val Asn Thr Asp Leu Ala Gly He Gly Trp Asn Met Asp Arg Trp 
505 510 515 
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tcc aga agt gag gaa taagtagtga gcgaacaagc tct 1689 
Ser Arg Ser Glu Glu 
520 



<210> 1100 
<211> 522 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1100 

Met Leu Val Ala Ala Leu Val Met Thr Ser Cys Gly Asp Gly Glu Pro 
15 10 15 

Glu Pro Thr Ser His Gin Thr Ser Leu Phe Gly Tyr Ala Val Asn Ser 
20 25 30 

Ser Leu Ala Thr Thr Asn Ala Ala Ser Leu Leu Gly Val Ala Asn Asp 
35 40 45 

Ala Gly Leu Leu Ala Ala Arg Val Tyr Pro Gly Val Tyr Val Gin Gly 
50 55 60 

Pro Ser Gly Gin Met lie Pro Asn Thr Asp Leu Ala Ser Thr Gin Val 
65 70 75 80 

Leu Pro Gly lie Asn Arg Gin Val lie Tyr Thr lie Asn Glu Asp Ala 
85 90 95 

Thr Tyr Ser Asp Gly Gin Pro Val Val Cys Asp Asp Phe Leu Leu Ser 
100 105 110 

Ala Thr Ala Gly Gin Met Pro Glu Leu Phe Gin Ser His Val Pro Leu 
115 120 125 

Thr Ser Gin lie Glu Arg Val Asp Cys Val Ser Gly Ser Lys Val Ala 
130 135 140 

Thr Val Val Phe Lys Glu Asp Leu Gly Glu Arg Trp Arg Tyr Leu Phe 
145 150 155 160 

Glu Gin Gly Asp Leu Leu Pro Ala His Ala Val Ala Ser Lys Ala Gly 
165 170 175 

Met Thr Leu Glu Glu Leu Asn Gin Ala Leu Lys Asp Lys Asp Pro Glu 
180 185 190 

Ala Leu Thr Glu Pro Ala Arg Val Trp Ser Glu Gly Phe Gin Leu Ser 
195 200 205 

Gin Phe Asp Pro Glu Leu Gin Thr Ala Phe Gly Pro Tyr Lys Val Asp 
210 215 220 

Ser Val Gly Glu Phe Gly Glu Val Lys Leu Val Arg Asn Glu Phe Tyr 
225 230 235 240 

Ser Gly Asp Gin Ala Val Glu Ala Glu lie Thr Met Trp Pro Lys Gly 
245 250 255 

Ser Asp Leu Ser Ala lie Ala Asp Asn Gly Asn Leu Gin lie Ala His 
260 265 270 
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Val Val Ala Trp Glu Ser Glu Pro Trp Val Asn Arg Asp Asp Pro Leu 
275 280 285 

Asn Pro Tyr Asp lie Lys Glu Glu Val Gly Val Leu Thr Glu Gin Leu 
290 295 300 

Thr Leu Ala Ser Ala Gly Val Phe Tyr Ala Ala Glu Ala Arg Gin Ala 
305 310 315 320 

Phe Ala Ala Cys Val Asp Gin Glu Ala Val Ala Ala Ala Ser Ser Ser 
325 330 335 

lie Ser Gly lie Asp Val Pro Ala Val Gly Val His Ser Val Arg His 
340 345 350 

Gin Asn Pro Val Val His Gin lie Gly Asp Leu Pro Ala Gin His Met 
355 360 365 

Ala Val Asp lie Asn Ala Ala Ser Ala Leu Ala Gly Gin Ser lie Arg 
370 375 380 

lie Gly Tyr Asp Gly Pro Asp Glu Arg Lys Ala Ala Met Val Glu Ala 
385 390 395 400 

He Arg Gin Ser Cys Glu Pro Ala Gly He Thr Val He Asp Ala Ser 
405 410 415 

Gin Glu Ala Val Ser Leu Asn Asp Leu Ser Arg Thr Glu Val Ser Glu 
420 425 430 

Trp Gly Tyr Glu Gin Tyr Phe Glu Gly Thr Leu Asp Ala Val Leu Arg 
435 440 445 

Thr Val Asp Pro His Arg Glu Tyr Glu Asn Ala Asn Thr He Gly Thr 
450 455 460 

Asp Ala Glu Ser Thr Arg Arg Thr Glu Glu Gin Leu Trp Ala Glu Val 
465 470 475 480 

Pro Ser He Pro Leu Ala Ala Gin Pro Arg Val Phe Val He Asp Arg 
485 490 495 

Thr Val Gly Asn Val Val Val Asn Thr Asp Leu Ala Gly He Gly Trp 
500 505 510 

Asn Met Asp Arg Trp Ser Arg Ser Glu Glu 
515 520 



<210> 1101 
<211> 408 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 1101 
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ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 60 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg acc aac gtg age 115 

Val Thr Asn Val Ser 
1 5 



aac gag acc aac gec acc aag gec gtc ttc gat ccg cca gtg ggc att 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly He 
10 15 20 



70 



aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttca 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 



163 



acc get cct ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 

gec etc gtg ate ttc gca gec aag cgt gcg cgc cag ate aac age ttc 259 
Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 3 07 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tct att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 

75 80 85 



cac 



405 



408 



<210> 1102 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1102 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly He Thr Ala Pro Pro He Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val He Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin He Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

He Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He 
65 70 75 80 

Ala Leu Arg Glu He Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 1103 
<211> 1298 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (1275) 
<223> RXC01946 

<400> 1103 

ate cgc aag tac tec agg etc gag gaa caa ttc cag teg etc ggc ggc 

He Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

tac gaa get gac gee gaa gca gee cag ate tgc gac aac etc ggc etc 
Tyr Glu Ala Asp Ala Glu Ala Ala Gin He Cys Asp Asn Leu Gly Leu 
20 25 30 

gag gca cgc ate etc gac cag cag ctt aaa acc ctg tec ggc ggc cag 
Glu Ala Arg He Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 



gaa gca cgc cga cgc cgt gag cgc gca aac gec gaa aag aag gec gga 
Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 160 

gee etc aag gac cag get gca cgc etc ggc gcg aaa gca acc aag get 
Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

gec gca get aag cag atg ate gec cgt gcg gaa cga atg ate gac aac 
Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met He Asp Asn 
180 185 190 

etc gac gaa ate cgc gta get gac cgc gec gee aac ate gtt ttc cca 
Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 



48 



96 



144 



cgc cgc cgc gtc gag ttg gcg cag ate etc ttc gee gee acc aac ggc 192 
Arg Arg Arg Val Glu Leu Ala Gin He Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

tec ggc aaa tea aaa acc aca ttg ctt etc gac gag ccc acc aac cac 240 
Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

ttg gac gca gac teg ate acc tgg etc cgt gac ttc ctg gcg aag cac 
Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

gaa ggt gga ctg ate atg att teg cac gac gtc gaa ctg ctt ggc gec 
Glu Gly Gly Leu He Met He Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 HO 

gta tgt aac aag att tgg tac etc gac gca gta cgc age gaa gec gat 
Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

gtc tac aac atg ggc ttt age aaa tac gtc gat gca cgt gca etc gat 432 
Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 



288 



336 



384 



gaa 



cca gca ccc tgt gga aaa acc cca etc aac gec aag ggc ctg acc 



480 



528 



576 



624 



672 
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Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

aag atg tac ggc tec etc gaa gtc ttc gec ggc gtc gac eta gec ate 720 
Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala lie 
225 230 235 240 

gac aaa ggc tec cgc gta gtc gtc etc gga ttc aac ggt gca ggt aaa 768 
Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

acc acc ctg etc aaa etc etc gee ggt gtg gaa cgc ace gac ggc gaa 816 
Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

ggc ggc ate gtc acc gga tac ggc etc aaa ate ggc tac ttc gee cag 864 
Gly Gly lie Val Thr Gly Tyr Gly Leu Lys lie Gly Tyr Phe Ala Gin 
275 280 285 

gaa cac gac acc ate gac ccc gac aaa tec gtc tgg caa aac acc ate 912 
Glu His Asp Thr lie Asp Pro Asp Lys Ser Val Trp Gin Asn Thr lie 
290 295 300 

gaa gec tgc gee gac gee gac caa caa age etc cgc age etc etc gga 960 
Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
305 310 315 320 

tec ttc atg ttc tec ggc gaa caa etc gac caa cca gca gga aca etc 1008 
Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

tec ggc ggt gaa aaa acc cgc etc gca ctg gee acc etc gtg tec tec 1056 
Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

cgc gca aac gtc ctg ctt etc gac gag ccc acc aac aac ctt gac ccg 1104 
Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

ate tec cgc gaa cag gtc etc gac gca ctg cgc acc tac acc ggc gca 1152 
He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

gtc gtc ctg gtt acc cac gac ccg ggt gca gtc aag gee ctt gag cca 120 0 
Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

gaa cgc gtc ate gtg ctt cct gat ggc acc gag gat ctt tgg aat gat 1248 
Glu Arg Val He Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

cag tac atg gaa ate gtg gaa ttg gcg taggttctaa ggctgtttat 1295 
Gin Tyr Met Glu He Val Glu Leu Ala 
420 425 

get 1298 



<210> 1104 
<211> 425 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 1104 

He Arg Lys Tyr Ser Arg Leu Glu Glu Gin Phe Gin Ser Leu Gly Gly 
15 10 15 

Tyr Glu Ala Asp Ala Glu Ala Ala Gin He Cys Asp Asn Leu Gly Leu 
20 25 30 

Glu Ala Arg He Leu Asp Gin Gin Leu Lys Thr Leu Ser Gly Gly Gin 
35 40 45 

Arg Arg Arg Val Glu Leu Ala Gin He Leu Phe Ala Ala Thr Asn Gly 
50 55 60 

Ser Gly Lys Ser Lys Thr Thr Leu Leu Leu Asp Glu Pro Thr Asn His 
65 70 75 80 

Leu Asp Ala Asp Ser He Thr Trp Leu Arg Asp Phe Leu Ala Lys His 
85 90 95 

Glu Gly Gly Leu He Met He Ser His Asp Val Glu Leu Leu Gly Ala 
100 105 HO 

Val Cys Asn Lys He Trp Tyr Leu Asp Ala Val Arg Ser Glu Ala Asp 
115 120 125 

Val Tyr Asn Met Gly Phe Ser Lys Tyr Val Asp Ala Arg Ala Leu Asp 
130 135 140 

Glu Ala Arg Arg Arg Arg Glu Arg Ala Asn Ala Glu Lys Lys Ala Gly 
145 150 155 160 

Ala Leu Lys Asp Gin Ala Ala Arg Leu Gly Ala Lys Ala Thr Lys Ala 
165 170 175 

Ala Ala Ala Lys Gin Met He Ala Arg Ala Glu Arg Met He Asp Asn 
180 185 190 

Leu Asp Glu He Arg Val Ala Asp Arg Ala Ala Asn He Val Phe Pro 
195 200 205 

Glu Pro Ala Pro Cys Gly Lys Thr Pro Leu Asn Ala Lys Gly Leu Thr 
210 215 220 

Lys Met Tyr Gly Ser Leu Glu Val Phe Ala Gly Val Asp Leu Ala He 
225 230 235 240 

Asp Lys Gly Ser Arg Val Val Val Leu Gly Phe Asn Gly Ala Gly Lys 
245 250 255 

Thr Thr Leu Leu Lys Leu Leu Ala Gly Val Glu Arg Thr Asp Gly Glu 
260 265 270 

Gly Gly He Val Thr Gly Tyr Gly Leu Lys He Gly Tyr Phe Ala Gin 
275 280 285 

Glu His Asp Thr He Asp Pro Asp Lys Ser Val Trp Gin Asn Thr He 
290 295 300 

Glu Ala Cys Ala Asp Ala Asp Gin Gin Ser Leu Arg Ser Leu Leu Gly 
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305 



310 315 320 



Ser Phe Met Phe Ser Gly Glu Gin Leu Asp Gin Pro Ala Gly Thr Leu 
325 330 335 

Ser Gly Gly Glu Lys Thr Arg Leu Ala Leu Ala Thr Leu Val Ser Ser 
340 345 350 

Arg Ala Asn Val Leu Leu Leu Asp Glu Pro Thr Asn Asn Leu Asp Pro 
355 360 365 

He Ser Arg Glu Gin Val Leu Asp Ala Leu Arg Thr Tyr Thr Gly Ala 
370 375 380 

Val Val Leu Val Thr His Asp Pro Gly Ala Val Lys Ala Leu Glu Pro 
385 390 395 400 

Glu Arg Val He Val Leu Pro Asp Gly Thr Glu Asp Leu Trp Asn Asp 
405 410 415 

Gin Tyr Met Glu He Val Glu Leu Ala 
420 425 



<210> 1105 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> RXN03171 

<400> 1105 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 60 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp He Thr He 
1 5 

gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 163 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 

cgc age gac aac gca get ttc cgt gca gca gec aac gac etc ggc gec 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 



atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 
Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gec atg get gaa ggt act cgc ctg aag cag cca 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 



259 



307 



ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro He He Val Pro He He Arg Ala Gly Leu Gly Met He Asp Pro 
70 75 80 85 
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gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gec 403 
Ala Leu Ser Met He Pro Asp Ala Gin Val Gly Phe He Gly Leu Ala 
90 95 100 

cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 HO H5 



cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gec 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 
Thr Gly Gly Ser Leu Leu His Ala He Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gec acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 
Ala Thr Asp He Thr Ala He Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 

gac gca ttg gcg gaa tct 
Asp Ala Leu Ala Glu Ser 
170 



499 



547 



595 



613 



<210> 1106 
<211> 171 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1106 

Met Asp He Thr He Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arg Leu Lys Gin Pro Pro He He Val Pro He He Arg Ala Gly Leu 
65 70 75 80 

Gly Met He Asp Pro Ala Leu Ser Met He Pro Asp Ala Gin Val Gly 
85 90 95 

Phe He Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 HO 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala He Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp He Thr Ala He Cys Met Val Ser 
145 150 155 160 
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Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1107 
<211> 613 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (613) 

<223> FRXA02857 

<400> 1107 

atactttgtt ggactggaaa agtggccgtt tggttccctc caagcccaaa ttcgcccgcg 6 0 

cggtcttctt ctgggcggca atgatttaac atgtgaagct atg gac ate acc ate 115 

Met Asp lie Thr lie 
1 5 



gtc aac cac cca etc gtt get age cgc eta acc ctg ttg cgc gac gag 
Val Asn His Pro Leu Val Ala Ser Arg Leu Thr Leu Leu Arg Asp Glu 
10 15 20 



70 



gcg ctg teg atg att ccg gat gca cag gtc ggc ttc att ggc ctt gee 
Ala Leu Ser Met lie Pro Asp Ala Gin Val Gly Phe lie Gly Leu Ala 
90 95 100 



cag gat eta age aac cag cct gta ttc ctt gtc gat ccc atg ctg gec 
Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val Asp Pro Met Leu Ala 
120 125 130 

acc ggc ggt tec etc ctg cac gcg ate cgc ctt ctt get gat cgt ggc 
Thr Gly Gly Ser Leu Leu His Ala lie Arg Leu Leu Ala Asp Arg Gly 
135 140 145 

gee acc gac ate acc gec ate tgc atg gtt tct gcg cag cca ggt gtg 
Ala Thr Asp He Thr Ala He Cys Met Val Ser Ala Gin Pro Gly Val 
150 155 160 165 



163 



cgc age gac aac gca get ttc cgt gca gca gee aac gac etc ggc gec 211 
Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala Asn Asp Leu Gly Ala 
25 30 35 

atg ctg ate tac gaa gca tec cga gat ctg gaa gtc gaa cac ttc gac 259 
Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu Val Glu His Phe Asp 
40 45 50 

acc aaa acc ccc gtt gee atg get gaa ggt act cgc ctg aag cag cca 
Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr Arg Leu Lys Gin Pro 
55 60 65 

ccc ate ate gtt ccc ate ate cgt gca ggt etc ggc atg ate gac cca 355 
Pro He He Val Pro He He Arg Ala Gly Leu Gly Met He Asp Pro 

75 80 85 



307 



403 



cgc gat gag gaa acc cat gag cca gtc cca tac ctt gag gcg ctg cca 451 
Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr Leu Glu Ala Leu Pro 
105 HO H5 



499 



547 



595 
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gac gca ttg 
Asp Ala Leu 



gcg gaa tct 
Ala Glu Ser 
170 



<210> 1108 
<211> 171 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1108 

Met Asp lie Thr He Val Asn His Pro Leu Val Ala Ser Arg Leu Thr 
15 10 15 

Leu Leu Arg Asp Glu Arg Ser Asp Asn Ala Ala Phe Arg Ala Ala Ala 
20 25 30 

Asn Asp Leu Gly Ala Met Leu He Tyr Glu Ala Ser Arg Asp Leu Glu 
35 40 45 

Val Glu His Phe Asp Thr Lys Thr Pro Val Ala Met Ala Glu Gly Thr 
50 55 60 

Arq Leu Lys Gin Pro Pro He He Val Pro He He Arg Ala Gly Leu 
65 70 75 80 

Gly Met He Asp Pro Ala Leu Ser Met He Pro Asp Ala Gin Val Gly 
85 90 95 

Phe He Gly Leu Ala Arg Asp Glu Glu Thr His Glu Pro Val Pro Tyr 
100 105 HO 

Leu Glu Ala Leu Pro Gin Asp Leu Ser Asn Gin Pro Val Phe Leu Val 
115 120 125 

Asp Pro Met Leu Ala Thr Gly Gly Ser Leu Leu His Ala He Arg Leu 
130 135 140 

Leu Ala Asp Arg Gly Ala Thr Asp He Thr Ala He Cys Met Val Ser 
145 150 155 160 

Ala Gin Pro Gly Val Asp Ala Leu Ala Glu Ser 
165 170 



<210> 1109 
<211> 424 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (424) 

<223> RXN00450 

<400> 1109 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 11 

Val Gly Val Leu Pro 
1 5 
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gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 



163 



gat att get cgc caa ace cct gag ggg gac gtt ccc gtt ggc gec gtc 211 
Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 



gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu He He Ala Leu Arg 
55 60 65 



gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gee ttg gtg 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga cgc ate 
Gly Ala Arg He Gly Arg He 
105 



307 



cga gec gee cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 



403 



424 



<210> 1110 
<211> 108 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1110 

Val Gly Val Leu Pro Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr 
35 40 45 

Ala Thr Asn Arg Arg Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
50 55 60 

He He Ala Leu Arg Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg 
65 70 75 80 

Leu Ser Asp Cys Thr Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys 
85 90 95 

Ala Gly Ala Leu Val Gly Ala Arg He Gly Arg He 
100 " 105 



<210> 1111 
<211> 418 
<212> DNA 
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<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00450 

<400> 1111 

tttgcgatga catggatttg gatccttccg aacaattgct gcgcatcgcg gaagaactcg 60 

gttttgataa tgatctggct cgggtggtgg gattcgacta gtg ggc gtt tta cct 115 

Val Gly Val Leu Pro 
1 5 



gtg cag gcg cgc ate aaa gac gat gag cgc cgc atg cgc cat get ttg 
Val Gin Ala Arg lie Lys Asp Asp Glu Arg Arg Met Arg His Ala Leu 
10 15 20 



gaa gca gac cgc gat ccc acg gec cac gec gaa att att get tta cga 
Glu Ala Asp Arg Asp Pro Thr Ala His Ala Glu lie He Ala Leu Arg 
55 60 65 



gcg gtg gtc acc ttg gag ccc tgc agt atg tgc gec ggc gec ttg gtg 
Ala Val Val Thr Leu Glu Pro Cys Ser Met Cys Ala Gly Ala Leu Val 
90 95 100 

ggt get cga ate gga 
Gly Ala Arg He Gly 
105 



163 



gat att get cgc caa acc cct gag ggg gac gtt ccc gtt ggc gee gtc 211 
Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val Pro Val Gly Ala Val 
25 30 35 

att tac gcg ccg acc ggg gag ate ctg gcg acc gca acg aac cgt cga 259 
He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr Ala Thr Asn Arg Arg 
40 45 50 



307 



cga gec gec cgc cgt ttt tec gac ggc tgg egg ctg agt gac tgc acc 355 
Arg Ala Ala Arg Arg Phe Ser Asp Gly Trp Arg Leu Ser Asp Cys Thr 
70 75 80 85 



403 



418 



<210> 1112 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1112 

Val Gly Val Leu Pro Val Gin Ala Arg He Lys Asp Asp Glu Arg Arg 
15 10 15 

Met Arg His Ala Leu Asp He Ala Arg Gin Thr Pro Glu Gly Asp Val 
20 25 30 

Pro Val Gly Ala Val He Tyr Ala Pro Thr Gly Glu He Leu Ala Thr 
35 40 45 



Ala Thr Asn Arg Arg Glu 
50 



Ala Asp Arg Asp Pro Thr Ala His Ala Glu 
55 60 
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Ile lie Ala Leu Arg Arg Ala Ala 
65 70 

Leu Ser Asp Cys Thr Ala Val Val 
85 

Ala Gly Ala Leu Val Gly Ala Arg 
100 



Arg Arg Phe Ser Asp Gly Trp Arg 
75 80 

Thr Leu Glu Pro Cys Ser Met Cys 
90 95 

He Gly 
105 



<210> 1113 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA00465 

<400> 1113 

tccccaacgc gcaccgaact tagccggatc gcagacttca cctggatgtc caccgcagcc 60 

caagcgctac cagcgttgat gcgaggtttg agcgcctaac atg act gaa gat gac 115 

Met Thr Glu Asp Asp 
1 5 

tta gat ctg ctg cac cgc aca gta gaa eta gec acc cag gca etc aag 163 
Leu Asp Leu Leu His Arg Thr Val Glu Leu Ala Thr Gin Ala Leu Lys 
10 15 20 

cag gga aac agt cct tat gga tec ctg ctg gtt gat ccc ttc ggc gcg 211 
Gin Gly Asn Ser Pro Tyr Gly Ser Leu Leu Val Asp Pro Phe Gly Ala 
25 30 35 

gtc gtt ttt gaa gac cac aac cga gat gec gat ggg gat ctg acc aag 259 
Val Val Phe Glu Asp His Asn Arg Asp Ala Asp Gly Asp Leu Thr Lys 
40 45 50 



cac ccg gaa ttc gec ate gec aaa tat gcg ate gaa aat tac agt gca 
His Pro Glu Phe Ala He Ala Lys Tyr Ala He Glu Asn Tyr Ser Ala 



55 60 65 



gaa tct ggg cct ttg aac ccg att tea gcg gac aaa att age ccg aac 
Glu Ser Gly Pro Leu Asn Pro lie Ser Ala Asp Lys He Ser Pro Asn 
120 125 . 130 



307 



tea gaa cgt get gcg tgc act gtt tat acc teg acg gaa cat tgc gcg 3 55 
Ser Glu Arg Ala Ala Cys Thr Val Tyr Thr Ser Thr Glu His Cys Ala 
70 75 80 85 

atg tgc gec ggt gee cat gcg tgg get gga ctg ggc aaa att tac tgc 403 
Met Cys Ala Gly Ala His Ala Trp Ala Gly Leu Gly Lys He Tyr Cys 
90 95 100 

gee acc aca ggt ggg caa aca gec get tgg tac gca aag tgg ggt gca 451 
Ala Thr Thr Gly Gly Gin Thr Ala Ala Trp Tyr Ala Lys Trp Gly Ala 
105 HO 115 



499 



ata tec ate gaa gga cct get tec aga ttt gag gaa gtc ctg tat gaa 
He Ser He Glu Gly Pro Ala Ser Arg Phe Glu Glu Val Leu Tyr Glu 



547 
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135 140 145 

ctg cat cga tgg ttt tat tta ggg cag tct ccg aat aag get ctt 
Leu His Arg Trp Phe Tyr Leu Gly Gin Ser Pro Asn Lys Ala Leu 
150 155 160 

tagcgctggg catgtgactt taa 



<210> 1114 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1114 

Met Thr Glu Asp Asp Leu Asp Leu Leu His Arg Thr Val Glu Leu Ala 
15 10 15 

Thr Gin Ala Leu Lys Gin Gly Asn Ser Pro Tyr Gly Ser Leu Leu Val 
20 25 30 

Asp Pro Phe Gly Ala Val Val Phe Glu Asp His Asn Arg Asp Ala Asp 
35 40 45 

Gly Asp Leu Thr Lys His Pro Glu Phe Ala lie Ala Lys Tyr Ala lie 
50 55 60 

Glu Asn Tyr Ser Ala Ser Glu Arg Ala Ala Cys Thr Val Tyr Thr Ser 
65 70 75 80 

Thr Glu His Cys Ala Met Cys Ala Gly Ala His Ala Trp Ala Gly Leu 
85 90 95 

Gly Lys lie Tyr Cys Ala Thr Thr Gly Gly Gin Thr Ala Ala Trp Tyr 
100 105 HO 

Ala Lys Trp Gly Ala Glu Ser Gly Pro Leu Asn Pro lie Ser Ala Asp 
115 120 125 

Lys lie Ser Pro Asn He Ser He Glu Gly Pro Ala Ser Arg Phe Glu 
130 135 140 

Glu Val Leu Tyr Glu Leu His Arg Trp Phe Tyr Leu Gly Gin Ser Pro 
145 150 155 160 

Asn Lys Ala Leu 



<210> 1115 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXA00717 

<400> 1115 

aagcatcagt taaagccccg actattaaaa tctcctaaaa taggctagaa ttcaegggat 60 
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tcaatttcat acgttttctc tcaagattaa ggacacttac gtg acc cca ccc get 115 

Val Thr Pro Pro Ala 
1 5 

cgc cga gat ggc aca ccg gac aag aag cag age aat cgc tct ggc gga 163 
Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser Asn Arg Ser Gly Gly 
10 15 20 

tac egg tct tea gtt cgt ggc tac aag cca gga tea tec cgc cca aac 211 
Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly Ser Ser Arg Pro Asn 
25 30 35 

aca cgc cag cag cct cag aag aag gat gag att ctt etc tec aac get 259 
Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu lie Leu Leu Ser Asn Ala 
40 45 50 

aag cct gec aag aag caa aac gta aaa tec gac gac gat tgg teg atg 307 
Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp Asp Asp Trp Ser Met 
55 60 65 

ggt ttc tta aac cgc aat gac tct gac gga gtt cgc ctg cag aag gtg 355 
Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val Arg Leu Gin Lys Val 
70 75 80 85 

ctt gec caa gca ggt gtg gca tea cgt cga cac gca gaa ate ctg att 403 
Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His Ala Glu lie Leu lie 
90 95 100 

gat cag ggc cgt gtg gag gtc aac gat cgt ate gtg acc acc cag ggc 451 
Asp Gin Gly Arg Val Glu Val Asn Asp Arg He Val Thr Thr Gin Gly 
105 110 115 

gtg cgc gtg gat cca aac aac gat gtc ate cgt gtt gac ggc gtc cgc 499 
Val Arg Val Asp Pro Asn Asn Asp Val lie Arg Val Asp Gly Val Arg 
120 125 130 

ate cac ate aac gag gac etc gag tac ttc gtg etc aac aag cct cgt 547 
He His He Asn Glu Asp Leu Glu Tyr Phe Val Leu Asn Lys Pro Arg 
135 140 145 

ggc atg cac tec acc atg age gat gaa ctt ggt cgc cca tgc gtg ggt 595 
Gly Met His Ser Thr Met Ser Asp Glu Leu Gly Arg Pro Cys Val Gly 
150 155 160 165 

gat ctg gtc agt gag aag act gca tct gga cag cgt ctg ttc cac gtc 643 
Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin Arg Leu Phe His Val 
170 175 180 

ggt cgc etc gac gcg gac acc gaa ggt ttg ctg ctg etc acc aac gat 691 
Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu Leu Leu Thr Asn Asp 
185 190 195 

ggt gag ttg get aac cgc etc atg cac cct aag tac gaa gtg tec aag 739 
Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys Tyr Glu Val Ser Lys 
200 205 210 

act tac ctt get acc gtt cgc ggt gaa gca acc aat aag eta gtc age 7 87 
Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr Asn Lys Leu Val Ser 
215 220 225 
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gct ctt cgt gat ggc gtg gag ttg gaa gat ggc cct gcc aag get gac 835 
Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly Pro Ala Lys Ala Asp 
230 235 240 245 

ttt gcg cag att ate gac gta ttc cag ggc aag tec ttg ttg cgc ate 883 
Phe Ala Gin lie lie Asp Val Phe Gin Gly Lys Ser Leu Leu Arg lie 
250 255 260 

gaa ate cac gaa ggc cgc aag cac att gtg cga cgc etc ttc gat gag 931 
Glu lie His Glu Gly Arg Lys His lie Val Arg Arg Leu Phe Asp Glu 
265 270 275 

etc ggt ttc cca gtc gag cgc etc gtg cgc acc aag ctg cac acc gtt 979 
Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr Lys Leu His Thr Val 
280 285 290 

cag ctt ggt gat cag aag cca ggt tec ctt cgt gca ctg aac tec tct 1027 
Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg Ala Leu Asn Ser Ser 
295 300 305 

gag ctg acc age tta tac aag gtg gtc caa ctg tgacggaaat ttccaacatg 1080 
Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
310 315 320 

cct 1083 



<210> 1116 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1116 

Val Thr Pro Pro Ala Arg Arg Asp Gly Thr Pro Asp Lys Lys Gin Ser 
15 10 15 

Asn Arg Ser Gly Gly Tyr Arg Ser Ser Val Arg Gly Tyr Lys Pro Gly 
20 25 30 

Ser Ser Arg Pro Asn Thr Arg Gin Gin Pro Gin Lys Lys Asp Glu lie 
35 40 45 

Leu Leu Ser Asn Ala Lys Pro Ala Lys Lys Gin Asn Val Lys Ser Asp 
50 55 60 

Asp Asp Trp Ser Met Gly Phe Leu Asn Arg Asn Asp Ser Asp Gly Val 
65 70 75 80 

Arg Leu Gin Lys Val Leu Ala Gin Ala Gly Val Ala Ser Arg Arg His 
85 90 95 

Ala Glu He Leu He Asp Gin Gly Arg Val Glu Val Asn Asp Arg He 
100 105 110 

Val Thr Thr Gin Gly Val Arg Val Asp Pro Asn Asn Asp Val He Arg 
115 120 125 

Val Asp Gly Val Arg He His He Asn Glu Asp Leu Glu Tyr Phe Val 
130 135 140 

Leu Asn Lys Pro Arg Gly Met His Ser Thr Met Ser Asp Glu Leu Gly 
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145 150 155 160 

Arg Pro Cys Val Gly Asp Leu Val Ser Glu Lys Thr Ala Ser Gly Gin 
165 170 175 

Arg Leu Phe His Val Gly Arg Leu Asp Ala Asp Thr Glu Gly Leu Leu 
180 185 190 

Leu Leu Thr Asn Asp Gly Glu Leu Ala Asn Arg Leu Met His Pro Lys 
195 200 205 

Tyr Glu Val Ser Lys Thr Tyr Leu Ala Thr Val Arg Gly Glu Ala Thr 
210 215 220 

Asn Lys Leu Val Ser Ala Leu Arg Asp Gly Val Glu Leu Glu Asp Gly 
225 230 235 240 

Pro Ala Lys Ala Asp Phe Ala Gin lie lie Asp Val Phe Gin Gly Lys 
245 250 255 

Ser Leu Leu Arg lie Glu lie His Glu Gly Arg Lys His lie Val Arg 
260 265 270 

Arg Leu Phe Asp Glu Leu Gly Phe Pro Val Glu Arg Leu Val Arg Thr 
275 280 285 

Lys Leu His Thr Val Gin Leu Gly Asp Gin Lys Pro Gly Ser Leu Arg 
290 295 300 

Ala Leu Asn Ser Ser Glu Leu Thr Ser Leu Tyr Lys Val Val Gin Leu 
305 310 315 320 



<210> 1117 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXA01894 

<400> 1117 

agaatttttt cgaaaatgct ggcaccatca acagtgacat tgttagaaac ttcaaggaga 60 

acccatgaat gaaccggagc aacatcaccg gtccatgagg atg ccc aaa ccc aaa 115 

Met Pro Lys Pro Lys 
1 5 

aat aat gcg ggt cga gat etc aaa get gec att get gtg ggg ate gga 163 
Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala lie Ala Val Gly lie Gly 
10 15 20 



ctg ggg gtc ctg gtt ctt ttg ggg att gtc eta age cca tgg ggt tgg 211 
Leu Gly Val Leu Val Leu Leu Gly lie Val Leu Ser Pro Trp Gly Trp 
25 30 35 
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tac ate etc gtt gca ggt ttt atg get gca gca aca tgg gaa gtt ggt 2 59 
Tyr lie Leu Val Ala Gly Phe Met Ala Ala Ala Thr Trp Glu Val Gly 
40 45 50 

age aga ctt aaa gaa ggc ggc tat cat ttg cca ctg ccg att atg ate 3 07 
Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro Leu Pro lie Met lie 
55 60 65 

ate ggc ggt cag gca ate ate tgg ctg tea tgg cca ttt ggc acg atg 355 
lie Gly Gly Gin Ala lie lie Trp Leu Ser Trp Pro Phe Gly Thr Met 
70 75 80 85 

ggc att ttg gcg tct ttt gtg gee act gtg ttg gtg ctg atg tat ttc 403 
Gly lie Leu Ala Ser Phe Val Ala Thr Val Leu Val Leu Met Tyr Phe 
90 95 100 

cga att ttc tac aat ggc acg gaa aaa gaa gec cgc aac tat ttg agg 451 
Arg lie Phe Tyr Asn Gly Thr Glu Lys Glu Ala Arg Asn Tyr Leu Arg 
105 110 115 

gac acc tct gtg ggc ate ttc gtg etc acc tgg att cca ttg ttc gga 499 
Asp Thr Ser Val Gly lie Phe Val Leu Thr Trp lie Pro Leu Phe Gly 
120 125 130 

age ttc get gcg atg ctg teg ctg atg caa aac aat tec ate ccg ggt 547 
Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn Asn Ser lie Pro Gly 
135 140 145 

aca tat ttc att ttg acg ttc atg ctg tgt gtg ate gca teg gat gtg 595 
Thr Tyr Phe lie Leu Thr Phe Met Leu Cys Val lie Ala Ser Asp Val 
150 155 160 165 

ggc ggg tat ate gcg ggt gtg ttc ttt gga teg cac cca atg gcg ccg 643 
Gly Gly Tyr lie Ala Gly Val Phe Phe Gly Ser His Pro Met Ala Pro 
170 175 180 

ttg gtg agt ccg aag aag tct tgg gaa ggc ttt gee ggc tec att gtc 691 
Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe Ala Gly Ser lie Val 
185 190 195 

tta gga teg gtc act ggt gca etc agt gtt cac ttc ctg etc gat cac 739 
Leu Gly Ser Val Thr Gly Ala Leu Ser Val His Phe Leu Leu Asp His 
200 205 210 

cac tgg tgg atg ggt gtg ate ttg ggt tgt gee eta gtt gtg tgc gec 787 
His Trp Trp Met Gly Val lie Leu Gly Cys Ala Leu Val Val Cys Ala 
215 220 225 

acg ttg ggt gac ttg gtt gag teg cag ttc aaa cgc gat ttg ggc ate 835 
Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys Arg Asp Leu Gly lie 
230 235 240 245 

aag gat atg teg aac ctt ctt cca ggc cac ggc gga ttg atg gac cgt 883 
Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly Gly Leu Met Asp Arg 
250 255 260 

ttg gat ggc atg etc ccg gec gcg atg gtg acg tgg ttg ate ctg agt 931 
Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr Trp Leu lie Leu Ser 
265 270 275 

gtg ate age age teg tat ccg teg taaagcttgg gecagcttta agt 978 
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Val lie Ser Ser Ser Tyr Pro Ser 
280 285 



<210> 1118 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1118 

Met Pro Lys Pro Lys Asn Asn Ala Gly Arg Asp Leu Lys Ala Ala He 
15 10 15 

Ala Val Gly He Gly Leu Gly Val Leu Val Leu Leu Gly He Val Leu 
20 25 30 

Ser Pro Trp Gly Trp Tyr He Leu Val Ala Gly Phe Met Ala Ala Ala 
35 40 45 

Thr Trp Glu Val Gly Ser Arg Leu Lys Glu Gly Gly Tyr His Leu Pro 
50 55 60 

Leu Pro He Met He He Gly Gly Gin Ala He He Trp Leu Ser Trp 
65 70 75 80 

Pro Phe Gly Thr Met Gly He Leu Ala Ser Phe Val Ala Thr Val Leu 
85 90 95 

Val Leu Met Tyr Phe Arg He Phe Tyr Asn Gly Thr Glu Lys Glu Ala 
100 105 110 

Arg Asn Tyr Leu Arg Asp Thr Ser Val Gly He Phe Val Leu Thr Trp 
115 120 125 

He Pro Leu Phe Gly Ser Phe Ala Ala Met Leu Ser Leu Met Gin Asn 
130 135 140 

Asn Ser He Pro Gly Thr Tyr Phe He Leu Thr Phe Met Leu Cys Val 
145 150 155 160 

He Ala Ser Asp Val Gly Gly Tyr He Ala Gly Val Phe Phe Gly Ser 
165 170 175 

His Pro Met Ala Pro Leu Val Ser Pro Lys Lys Ser Trp Glu Gly Phe 
180 185 190 

Ala Gly Ser He Val Leu Gly Ser Val Thr Gly Ala Leu Ser Val His 
195 200 205 

Phe Leu Leu Asp His His Trp Trp Met Gly Val He Leu Gly Cys Ala 
210 215 220 

Leu Val Val Cys Ala Thr Leu Gly Asp Leu Val Glu Ser Gin Phe Lys 
225 230 235 240 

Arg Asp Leu Gly He Lys Asp Met Ser Asn Leu Leu Pro Gly His Gly 
245 250 255 

Gly Leu Met Asp Arg Leu Asp Gly Met Leu Pro Ala Ala Met Val Thr 
260 265 270 
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Trp Leu lie Leu Ser Val He Ser Ser Ser Tyr Pro Ser 
275 280 285 



<210> 1119 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXA02536 

<400> 1119 

aagaagtgat cacgcgaacc tgtgtataac ttgcctcaaa gcgcctaggc tgtggattat 60 

gcgtattgcc ttgcttcaga tctcgacgaa ttccgataag atg gac aac ttc gcc 115 

Met Asp Asn Phe Ala 
1 5 

ctg ctg cgt gat get get gaa aaa get gcg gaa cag ggg get egg gtg 163 
Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu Gin Gly Ala Arg Val 
10 15 20 

ttg gtg ttt ccg gag gcg act teg caa age ttt ggt acg gga agg ctt 211 
Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe Gly Thr Gly Arg Leu 
25 30 35 

gat act cag gcg gag gag etc gat ggc gaa ttc tec ace gcg gta cga 259 
Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe Ser Thr Ala Val Arg 
40 45 50 

aaa tta gcc gat gag ctg gac gtt gtc ate gtt gcg ggc atg ttc acc 307 
Lys Leu Ala Asp Glu Leu Asp Val Val lie Val Ala Gly Met Phe Thr 
55 60 65 

cct get gac acc gtg cag cgc ggt gaa aaa acg ate teg cgc gtc aac 355 
Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr He Ser Arg Val Asn 
70 75 80 85 

aac acc gtg ctg att agt ggc get gga ttg cat cag gga tac aac aaa 403 
Asn Thr Val Leu He Ser Gly Ala Gly Leu His Gin Gly Tyr Asn Lys 
90 95 100 

att cac aca tat gac gcg ttc ggt tat agg gaa tec gac act gtg aaa 451 
He His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu Ser Asp Thr Val Lys 
105 110 115 

ccg ggc gat gag ctg gtt gta ttc gag gtc gac gat att aaa ttt ggt 499 
Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp Asp He Lys Phe Gly 
120 125 130 

gtg gcg aca tgc tac gat att cga ttc cca gaa cag ttc aaa gac etc 547 
Val Ala Thr Cys Tyr Asp He Arg Phe Pro Glu Gin Phe Lys Asp Leu 
135 140 145 

gcc cgc aac ggt gca cag ata att gtg gtt ccc acg teg tgg caa gac 595 
Ala Arg Asn Gly Ala Gin He He Val Val Pro Thr Ser Trp Gin Asp 
150 155 160 165 
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ggt cct gga aaa tta gaa caa tgg gaa gtc etc cct cgc gcg cgt gca 643 
Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu Pro Arg Ala Arg Ala 
170 175 180 

ctg gat tec acc tgc tgg ate gta gcg tgt ggg caa gcg cga ctt cca 691 
Leu Asp Ser Thr Cys Trp lie Val Ala Cys Gly Gin Ala Arg Leu Pro 
185 190 195 

gaa gaa tta cgc gat gaa cga aaa ggc cct acg ggg att ggt cat tec 739 
Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr Gly lie Gly His Ser 
200 205 210 

atg gtg aca aac cca cac ggt gaa gta att get age gcg ggt tat gag 787 
Met Val Thr Asn Pro His Gly Glu Val He Ala Ser Ala Gly Tyr Glu 
215 220 225 

cca gaa atg ttg ate gcg gat att gat gtc age ggt ttg gec aaa att 835 
Pro Glu Met Leu He Ala Asp He Asp Val Ser Gly Leu Ala Lys He 
230 235 240 245 

egg gag gca ttg cct gtt ctt taaccactgt ctaaggaatc act 879 
Arg Glu Ala Leu Pro Val Leu 
250 



<210> 1120 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1120 

Met Asp Asn Phe Ala Leu Leu Arg Asp Ala Ala Glu Lys Ala Ala Glu 
15 10 15 

Gin Gly Ala Arg Val Leu Val Phe Pro Glu Ala Thr Ser Gin Ser Phe 
20 25 30 

Gly Thr Gly Arg Leu Asp Thr Gin Ala Glu Glu Leu Asp Gly Glu Phe 
35 40 45 

Ser Thr Ala Val Arg Lys Leu Ala Asp Glu Leu Asp Val Val He Val 
50 55 60 

Ala Gly Met Phe Thr Pro Ala Asp Thr Val Gin Arg Gly Glu Lys Thr 
65 70 75 80 

He Ser Arg Val Asn Asn Thr Val Leu He Ser Gly Ala Gly Leu His 
85 90 95 

Gin Gly Tyr Asn Lys He His Thr Tyr Asp Ala Phe Gly Tyr Arg Glu 
100 105 110 

Ser Asp Thr Val Lys Pro Gly Asp Glu Leu Val Val Phe Glu Val Asp 
115 120 125 

Asp He Lys Phe Gly Val Ala Thr Cys Tyr Asp He Arg Phe Pro Glu 
130 135 140 

Gin Phe Lys Asp Leu Ala Arg Asn Gly Ala Gin He He Val Val Pro 
145 150 155 160 
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Thr Ser Trp Gin Asp Gly Pro Gly Lys Leu Glu Gin Trp Glu Val Leu 
165 170 175 

Pro Arg Ala Arg Ala Leu Asp Ser Thr Cys Trp He Val Ala Cys Gly 
180 185 190 

Gin Ala Arg Leu Pro Glu Glu Leu Arg Asp Glu Arg Lys Gly Pro Thr 
195 200 205 

Gly He Gly His Ser Met Val Thr Asn Pro His Gly Glu Val He Ala 
210 215 220 

Ser Ala Gly Tyr Glu Pro Glu Met Leu He Ala Asp He Asp Val Ser 
225 230 235 240 

Gly Leu Ala Lys He Arg Glu Ala Leu Pro Val Leu 
245 250 



<210> 1121 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1528) 
<223> RXN01209 

<400> 1121 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly He Val Asp Ser Ala He 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 2 59 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 3 07 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gec gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp He Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His He Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 



gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 



451 
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Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser lie Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gec gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val lie Ala Gin Cys Ala Glu Thr Gly 
120 125 130 

gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gec tct act gcg 547 
Val Ala Leu Pro Asp Val lie Gly lie Gly Pro Val Ala Ser Thr Ala 
135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 
150 155 160 165 

ate gec get gta get caa gac cac ggc ate gca tea gta get att gga 643 
lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala lie Gly 
170 175 180 

ggc gtt ggt eta cgc aac gcg gec gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro lie Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gec gec aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu lie Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 83 5 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gec cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser lie Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly lie Gin Ala Asp Leu Lys Ser lie Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 97 9 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 1027 
Gly Val Asn Thr lie His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gee ate aag etc ggc 1075 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala lie Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gec gac acc gtc gat ctg gtg get tea tgg ctt ggt 1123 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gec acc 1171 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met lie Ala Thr 
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345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gec gtg cac gtc gat gtg gtc ace ccg aat ate ccc gaa ctt gee 1267 
Leu Ala Val His Val Asp Val Val Thr Pro Asn lie Pro Glu Leu Ala 
375 380 385 

gtg ttg tgc gac agt get cct gec ate ace atg gat gag gee att get 1315 
Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac ace ate gtc att gtc aag 13 63 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc ccc 1411 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac ace ace aac 1459 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gee acc aag ate 1507 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gec gee ggc gaa age gtg gaa 152 8 

Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 1122 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1122 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 
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Gly Leu Ser lie Glu Asn Leu Asp Gin Leu His Ala Val lie Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val lie Gly lie Gly Pro 
130 135 140 

Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 

Glu Gly lie Ala Glu lie Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr He His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala He Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met He Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

He Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala He Thr Met 
385 390 395 400 

Asp Glu Ala He Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

He Val He Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 
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Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys lie Ala Ala Gly Glu Ser Val Glu 
465 470 475 



<210> 1123 
<211> 1528 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1528) 

<223> FRXA01209 

<400> 1123 

cagattgcag cacagaaggc atcggcgcca ggcagctttg cggtggcgtt tattgatgcg 60 

ctttatgacg tggatgccca ggctgtggcc tcgttggttg atg tgc gag agg cct 115 

Met Cys Glu Arg Pro 
1 5 

gaa aag tac gtg act gat ttt tct ttg tat ctg gtc acc gat ccc gtt 163 
Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu Val Thr Asp Pro Val 
10 15 20 

ttg ggt ggc ggg cca aaa aaa gta get gga att gtt gac age gca att 211 
Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie Val Asp Ser Ala lie 
25 30 35 

tec ggc gga gtt tct gtg gtg cag ctg cgc gat aag aac tea ggc gtg 2 59 
Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp Lys Asn Ser Gly Val 
40 45 50 

gaa gat gtt cgt gcg gca gca aag gag ctg aaa gaa etc tgc gat get 3 07 
Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys Glu Leu Cys Asp Ala 
55 60 65 

cgc ggg gtg gcg ctt gtt gtc aac gat tac tta gat ate gec gtt gag 355 
Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu Asp lie Ala Val Glu 
70 75 80 85 

ctg ggt ctt cac ctg cac att ggt caa ggc gat aca cct tat acg caa 403 
Leu Gly Leu His Leu His lie Gly Gin Gly Asp Thr Pro Tyr Thr Gin 
90 95 100 

gca egg gag ctg ctt cca get cat ctt gaa ttg ggt ttg age att gaa 451 
Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu Gly Leu Ser He Glu 
105 110 115 

aac ctg gat caa ttg cat get gtg ate gcg cag tgc gec gag act ggt 499 
Asn Leu Asp Gin Leu His Ala Val He Ala Gin Cys Ala Glu Thr Gly 
120 125 130 



gtg gca ttg ccc gat gtg att ggc att ggt ccg gtg gec tct act gcg 
Val Ala Leu Pro Asp Val He Gly He Gly Pro Val Ala Ser Thr Ala 



547 
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135 140 145 

acc aaa cca gat gcg gca ccc gca ttg ggt gtg gag ggc ate get gag 595 
Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val Glu Gly lie Ala Glu 
150 155 160 165 

ate gee get gta get caa gac cac ggc ate gca tea gta get att gga 643 
lie Ala Ala Val Ala Gin Asp His Gly lie Ala Ser Val Ala He Gly 
170 175 130 

ggc gtt ggt eta cgc aac gcg gec gaa etc get get acg ccc ate gac 691 
Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala Ala Thr Pro He Asp 
185 190 195 

ggt ctg tgc gtg gtc tct gaa ate atg acc gec gee aat cca gca get 739 
Gly Leu Cys Val Val Ser Glu He Met Thr Ala Ala Asn Pro Ala Ala 
200 205 210 

gcg gca act cgc ctg egg act get ttt caa cct act ttc teg cct gaa 787 
Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro Thr Phe Ser Pro Glu 
215 220 225 

act caa act gaa etc tct caa aca gaa etc caa gga gee ttc gtg aat 835 
Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin Gly Ala Phe Val Asn 
230 235 240 245 

teg cct tct gec cca cgt gtg ttg tct att gca ggc act gat ccc aca 883 
Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala Gly Thr Asp Pro Thr 
250 255 260 

ggt ggt gca ggt att cag get gat ctg aag tec att gca gca ggt ggc 931 
Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser He Ala Ala Gly Gly 
265 270 275 

ggc tac ggc atg tgc gtt gtg acc teg ctg gtc gcg caa aac acc cac 979 
Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val Ala Gin Asn Thr His 
280 285 290 

ggc gtc aac acg ate cac acc cca ccc ttg acc ttt ttg gaa gaa cag 1027 
Gly Val Asn Thr He His Thr Pro Pro Leu Thr Phe Leu Glu Glu Gin 
295 300 305 

ctg gaa gcg gtc ttt tec gat gtc acc gtc gat gec ate aag etc ggc 1075 
Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp Ala He Lys Leu Gly 
310 315 320 325 

atg ttg ggc tct gec gac acc gtc gat ctg gtg get tea tgg ctt ggt 1123 
Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val Ala Ser Trp Leu Gly 
330 335 340 

tec cac gag cac ggt ccc gtg gtg ctt gat ccc gtc atg ate gee acc 1171 
Ser His Glu His Gly Pro Val Val Leu Asp Pro Val Met He Ala Thr 
345 350 355 

age ggt gat cgc eta ctg gat gcg age get gaa gaa teg ctg cgc cgc 1219 
Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu Glu Ser Leu Arg Arg 
360 365 370 

ctg gee gtg cac gtc gat gtg gtc acc ccg aat ate ccc gaa ctt gee 12 67 
Leu Ala Val His Val Asp Val Val Thr Pro Asn He Pro Glu Leu Ala 
375 380 385 
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gtg ttg tgc gac agt get cct gec ate acc atg gat gag gec att get 1315 
Val Leu Cys Asp Ser Ala Pro Ala lie Thr Met Asp Glu Ala lie Ala 
390 395 400 405 

cag get cag gga ttt gcg egg act cat gac acc ate gtc att gtc aag 1363 
Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr lie Val lie Val Lys 
410 415 420 

ggt gga cat ctg act ggc gcg ctt get gat aac get gtc gtg cgc acc 1411 
Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn Ala Val Val Arg Pro 
425 430 435 

gac ggc teg gtg ttc cag gtg gaa aac ctg cgt gtc aac acc acc aac 1459 
Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg Val Asn Thr Thr Asn 
440 445 450 

tec cat ggc aca ggc tgt teg etc tct gcg tea ctt gec acc aag ate 1507 
Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser Leu Ala Thr Lys lie 
455 460 465 

gee gec ggc gaa age gtg gaa 1528 
Ala Ala Gly Glu Ser Val Glu 
470 475 



<210> 1124 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1124 

Met Cys Glu Arg Pro Glu Lys Tyr Val Thr Asp Phe Ser Leu Tyr Leu 
15 10 15 

Val Thr Asp Pro Val Leu Gly Gly Gly Pro Lys Lys Val Ala Gly lie 
20 25 30 

Val Asp Ser Ala lie Ser Gly Gly Val Ser Val Val Gin Leu Arg Asp 
35 40 45 

Lys Asn Ser Gly Val Glu Asp Val Arg Ala Ala Ala Lys Glu Leu Lys 
50 55 60 

Glu Leu Cys Asp Ala Arg Gly Val Ala Leu Val Val Asn Asp Tyr Leu 
65 70 75 80 

Asp lie Ala Val Glu Leu Gly Leu His Leu His lie Gly Gin Gly Asp 
85 90 95 

Thr Pro Tyr Thr Gin Ala Arg Glu Leu Leu Pro Ala His Leu Glu Leu 
100 105 110 

Gly Leu Ser lie Glu Asn Leu Asp Gin Leu His Ala Val lie Ala Gin 
115 120 125 

Cys Ala Glu Thr Gly Val Ala Leu Pro Asp Val lie Gly lie Gly Pro 
130 135 140 



Val Ala Ser Thr Ala Thr Lys Pro Asp Ala Ala Pro Ala Leu Gly Val 
145 150 155 160 
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Glu Gly He Ala Glu He Ala Ala Val Ala Gin Asp His Gly He Ala 
165 170 175 

Ser Val Ala He Gly Gly Val Gly Leu Arg Asn Ala Ala Glu Leu Ala 
180 185 190 

Ala Thr Pro He Asp Gly Leu Cys Val Val Ser Glu He Met Thr Ala 
195 200 205 

Ala Asn Pro Ala Ala Ala Ala Thr Arg Leu Arg Thr Ala Phe Gin Pro 
210 215 220 

Thr Phe Ser Pro Glu Thr Gin Thr Glu Leu Ser Gin Thr Glu Leu Gin 
225 230 235 240 

Gly Ala Phe Val Asn Ser Pro Ser Ala Pro Arg Val Leu Ser He Ala 
245 250 255 

Gly Thr Asp Pro Thr Gly Gly Ala Gly He Gin Ala Asp Leu Lys Ser 
260 265 270 

He Ala Ala Gly Gly Gly Tyr Gly Met Cys Val Val Thr Ser Leu Val 
275 280 285 

Ala Gin Asn Thr His Gly Val Asn Thr He His Thr Pro Pro Leu Thr 
290 295 300 

Phe Leu Glu Glu Gin Leu Glu Ala Val Phe Ser Asp Val Thr Val Asp 
305 310 315 320 

Ala He Lys Leu Gly Met Leu Gly Ser Ala Asp Thr Val Asp Leu Val 
325 330 335 

Ala Ser Trp Leu Gly Ser His Glu His Gly Pro Val Val Leu Asp Pro 
340 345 350 

Val Met He Ala Thr Ser Gly Asp Arg Leu Leu Asp Ala Ser Ala Glu 
355 360 365 

Glu Ser Leu Arg Arg Leu Ala Val His Val Asp Val Val Thr Pro Asn 
370 375 380 

He Pro Glu Leu Ala Val Leu Cys Asp Ser Ala Pro Ala He Thr Met 
385 390 395 400 

Asp Glu Ala He Ala Gin Ala Gin Gly Phe Ala Arg Thr His Asp Thr 
405 410 415 

He Val He Val Lys Gly Gly His Leu Thr Gly Ala Leu Ala Asp Asn 
420 425 430 

Ala Val Val Arg Pro Asp Gly Ser Val Phe Gin Val Glu Asn Leu Arg 
435 440 445 

Val Asn Thr Thr Asn Ser His Gly Thr Gly Cys Ser Leu Ser Ala Ser 
450 455 460 

Leu Ala Thr Lys He Ala Ala Gly Glu Ser Val Glu 
465 470 475 
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<210> 1125 
<211> 795 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (772) 

<223> RXN01617 

<400> 1125 

tcagaagcta ccggcggcgc cggcatccag gttgatttga agaccttcca gcatttaaga 60 

tgtttatggc attgggtcca tcacatgctt gggtggcctt ttg ate eta aag aca 115 

Leu lie Leu Lys Thr 
1 5 

act gga ate acc gtt ttg tec egg ttt gat gcg cag gtt ate get aat 163 
Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala Gin Val lie Ala Asn 
10 15 20 

cag att gag gec gee acc gca gcg cac gat ctt gat gtg gtg aag ate 211 
Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val Lys He 
25 30 35 

ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc get ttg 259 
Gly Met Leu Gly Thr Pro Ala Thr He Asp Thr Val Ala Thr Ala Leu 
40 45 50 

gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg ate tgc 307 
Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu He Cys 
55 60 65 

aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec ctt cgc 355 
Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala Leu Arg 
70 75 80 85 

gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac ttc gag 403 
Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn Phe Glu 
90 95 100 

gee acc acc ctg tct ggc eta gac aag ctg gag acc ate gac gac ctg 451 
Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr He Asp Asp Leu 
105 110 115 

aag gaa gca gee cgc etc att cat gag caa gga cct cag tac gtc gtt 499 
Lys Glu Ala Ala Arg Leu He His Glu Gin Gly Pro Gin Tyr Val Val 
120 125 130 

gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac gta ctt 547 
Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp Val Leu 
135 140 145 

ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate ggc gac 595 
Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He Gly Asp 
150 155 160 165 

gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate acc gca 643 
Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He Thr Ala 
170 175 180 
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gag ctg gcc aag ggc aac tct gcc gtt gat gca gtg acc acc get aag 691 
Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr Ala Lys 
185 190 195 

cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac gca ccg 739 
Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn Ala Pro 
200 205 210 

ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt aaacaagctc 792 
Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
215 220 

cct 795 



<210> 1126 
<211> 224 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1126 

Leu lie Leu Lys Thr Thr Gly lie Thr Val Leu Ser Arg Phe Asp Ala 
15 10 15 

Gin Val lie Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu 
20 25 30 

Asp Val Val Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr 
35 40 45 

Val Ala Thr Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp 
50 55 60 

Pro Val Leu lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr 
65 70 75 80 

Asp Thr Ala Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr 
85 90 95 

Pro Asn Asn Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu 
100 105 110 

Thr lie Asp Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly 
115 120 125 

Pro Gin Tyr Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn 
130 135 140 

Ala Val Asp Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu 
145 150 155 160 

Pro Lys lie Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala 
165 170 175 

Ala Val lie Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala 
180 185 190 

Val Thr Thr Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val 
195 200 205 
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Ala Ser Asn Ala Pro Phe Thr Ser Val Trp Leu Ala- Glu Asp Asn Lys 
210 215 220 



<210> 1127 
<211> 638 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (615) 
<223> FRXA01617 

<400> 1127 

get aat cag att gag gec gec acc gca gcg cac gat ctt gat gtg gtg 48 
Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

aag ate ggt atg ttg ggt act cct gca acg ate gat act gtg gca acc 96 
Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

get ttg gag gaa aac age ttc aag cac gtt gtc eta gac ccg gta ctg 144 
Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

ate tgc aag ggc cag gag ccc ggc gcg gca ctt gat act gac act gec 192 
lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

ctt cgc gcg aag gtg ctg cca cag gca acc gtg gtt act cca aac aac 240 
Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

ttc gag gee acc acc ctg tct ggc eta gac aag ctg gag acc ate gac 288 
Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 
85 90 95 

gac ctg aag gaa gca gec cgc etc att cat gag caa gga cct cag tac 336 
Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

gtc gtt gtt aag ggt ggc ate gac ttc cca ggc gac aac get gtg gac 384 
Val Val Val Lys Gly Gly He Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

gta ctt ttc gac ggc acc gac tac cac gtg ttc tct gaa cca aag ate 432 
Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys He 
130 135 140 

ggc gac gag cgc gtc tec ggc get ggc tgt acc ttc gca get gtc ate 480 
Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val He 
145 150 155 160 

acc gca gag ctg gec aag ggc aac tct gee gtt gat gca gtg acc acc 528 
Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 
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gct aag cgc gta gtc acc cgc gca gtg aag gac get gtc gca tec aac 57 6 
Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

gca ccg ttt acc tct gtg tgg ttg gcg gaa gac aac aag tagaaatctt 625 
Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 

aaacaagctc cct 63 8 



<210> 1128 
<211> 205 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1128 

Ala Asn Gin lie Glu Ala Ala Thr Ala Ala His Asp Leu Asp Val Val 
15 10 15 

Lys lie Gly Met Leu Gly Thr Pro Ala Thr lie Asp Thr Val Ala Thr 
20 25 30 

Ala Leu Glu Glu Asn Ser Phe Lys His Val Val Leu Asp Pro Val Leu 
35 40 45 

lie Cys Lys Gly Gin Glu Pro Gly Ala Ala Leu Asp Thr Asp Thr Ala 
50 55 60 

Leu Arg Ala Lys Val Leu Pro Gin Ala Thr Val Val Thr Pro Asn Asn 
65 70 75 80 

Phe Glu Ala Thr Thr Leu Ser Gly Leu Asp Lys Leu Glu Thr lie Asp 
85 90 95 

Asp Leu Lys Glu Ala Ala Arg Leu lie His Glu Gin Gly Pro Gin Tyr 
100 105 110 

Val Val Val Lys Gly Gly lie Asp Phe Pro Gly Asp Asn Ala Val Asp 
115 120 125 

Val Leu Phe Asp Gly Thr Asp Tyr His Val Phe Ser Glu Pro Lys lie 
130 135 140 

Gly Asp Glu Arg Val Ser Gly Ala Gly Cys Thr Phe Ala Ala Val lie 
145 150 155 160 

Thr Ala Glu Leu Ala Lys Gly Asn Ser Ala Val Asp Ala Val Thr Thr 
165 170 175 

Ala Lys Arg Val Val Thr Arg Ala Val Lys Asp Ala Val Ala Ser Asn 
180 185 190 

Ala Pro Phe Thr Ser Val Trp Leu Ala Glu Asp Asn Lys 
195 200 205 



<210> 1129 
<211> 792 
<212> DMA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC01600 

<400> 1129 

tgagtacaaa tctcgtccaa cccatgctca tccactgttt tacggcctgg tgaagaccgc 60 

tttggagctg cgtgtccacc cttagatcta caatgtgatc atg gtt teg aag atg 115 

Met Val Ser Lys Met 
1 5 

cac att ccc ggt acc cat gag ttc acg gtg aca gat act gaa ctg ttg 163 
His lie Pro Gly Thr His Glu Phe Thr Val Thr Asp Thr Glu Leu Leu 
10 15 20 

tta gag tec cca att ttg ggc gtt cgt cga gat tea ttg ate atg ccg 211 
Leu Glu Ser Pro lie Leu Gly Val Arg Arg Asp Ser Leu lie Met Pro 
25 30 35 

<?gt ggt tec act gec cgc cgt gaa gtg gtt gaa cac ttt ggg gcg gtc 259 
Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu His Phe Gly Ala Val 
40 45 50 

gca gtg gtt gec ttt gat ggt gaa aac att gcg atg gtc aag cag tac 307 
Ala Val Val Ala Phe Asp Gly Glu Asn lie Ala Met Val Lys Gin Tyr 
55 60 65 

cgt cgc age gtg ggg gat tec ttg tgg gag ctg cct gca ggt ttg ttg 355 
Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu Pro Ala Gly Leu Leu 
70 75 80 85 

gat att get gat gag gat gaa etc acg ggc gcg cag cgc gag etc atg 403 
Asp lie Ala Asp Glu Asp Glu Leu Thr Gly Ala Gin Arg Glu Leu Met 
90 95 100 

gag gag get ggt ttg gag gec agt gag tgg tec gtg etc act gat ttg 451 
Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser Val Leu Thr Asp Leu 
105 110 115 

att acc teg cct ggt ttc tgc gat gaa gcg gtg cgt gtc ttt eta gee 499 
lie Thr Ser Pro Gly Phe Cys Asp Glu Ala Val Arg Val Phe Leu Ala 
120 125 130 

cga ggc etc aca aag gtt gag cgc ccg aag gtt atg ggc gat gaa gaa 547 
Arg Gly Leu Thr Lys Val Glu Arg Pro Lys Val Met Gly Asp Glu Glu 
135 140 145 

gcg gac atg att aac cag tgg gtt ccg eta cat gag gca gtg gga atg 595 
Ala Asp Met lie Asn Gin Trp Val Pro Leu His Glu Ala Val Gly Met 
150 155 160 165 

gtg ttt agt ggc cag ttg gtt aac tec att gec att gcg ggt gtc atg 643 
Val Phe Ser Gly Gin Leu Val Asn Ser lie Ala lie Ala Gly Val Met 
170 175 180 

get get gat get gtg att gcg ggt cgt gcg tct gcg cgt gee gtc acc 691 
Ala Ala Asp Ala Val lie Ala Gly Arg Ala Ser Ala Arg Ala Val Thr 
185 190 195 
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gcg ccg ttt acc tat cgc cct acg gcg ttg gcg cag cgt cga aaa gcg 739 
Ala Pro Phe Thr Tyr Arg Pro Thr Ala Leu Ala Gin Arg Arg Lys Ala 
200 205 210 

cac ggc att gtt cct gac atg aaa aaa eta tgaaggctcg cgttttagcg 789 
His Gly lie Val Pro Asp Met Lys Lys Leu 
215 220 

aaa 792 



<210> 1130 
<211> 223 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1130 

Met Val Ser Lys Met His lie Pro Gly Thr His Glu Phe Thr Val Thr 
15 10 15 

Asp Thr Glu Leu Leu Leu Glu Ser Pro lie Leu Gly Val Arg Arg Asp 
20 25 30 

Ser Leu lie Met Pro Gly Gly Ser Thr Ala Arg Arg Glu Val Val Glu 
35 40 45 

His Phe Gly Ala Val Ala Val Val Ala Phe Asp Gly Glu Asn lie Ala 
50 55 60 

Met Val Lys Gin Tyr Arg Arg Ser Val Gly Asp Ser Leu Trp Glu Leu 
65 70 75 80 

Pro Ala Gly Leu Leu Asp lie Ala Asp Glu Asp Glu Leu Thr Gly Ala 
85 90 95 

Gin Arg Glu Leu Met Glu Glu Ala Gly Leu Glu Ala Ser Glu Trp Ser 
100 105 110 

Val Leu Thr Asp Leu lie Thr Ser Pro Gly Phe Cys Asp Glu Ala Val 
115 120 125 

Arg Val Phe Leu Ala Arg Gly Leu Thr Lys Val Glu Arg Pro Lys Val 
130 135 140 

Met Gly Asp Glu Glu Ala Asp Met lie Asn Gin Trp Val Pro Leu His 
145 150 155 160 

Glu Ala Val Gly Met Val Phe Ser Gly Gin Leu Val Asn Ser lie Ala 
165 170 175 

lie Ala Gly Val Met Ala Ala Asp Ala Val He Ala Gly Arg Ala Ser 
180 185 190 

Ala Arg Ala Val Thr Ala Pro Phe Thr Tyr Arg Pro Thr Ala Leu Ala 
195 200 205 

Gin Arg Arg Lys Ala His Gly He Val Pro Asp Met Lys Lys Leu 
210 215 220 
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<210> 1131 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> RXC01622 

<400> 1131 

aaggcgtggg cgtttttgaa ggagcttcgt ttggagcgcg gtcctttgga tcgtgaagtt 60 

gccatcgcag agctgaagag ctggtgggaa ggagaaaaca atg agt gat ttt tat 115 

Met Ser Asp Phe Tyr 
1 5 

gcc gac agg ttg ttt aac gcg atg gag cgc aat gag gta get cca ggc 163 
Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn Glu Val Ala Pro Gly 
10 15 20 

atg ttg ttg gtg get gcg ccc gat atg gcg teg gag gat ttt gag cgc 211 
Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser Glu Asp Phe Glu Arg 
25 30 35 

age ate gtg ttg ate ate gag cat tct cct gcc ace act ttt ggt gtg 259 
Ser lie Val Leu lie He Glu His Ser Pro Ala Thr Thr Phe Gly Val 
40 45 50 

aac att tct tea cgt tec gat gtt get gtg gcc aat gtg ttg ccc gag 307 
Asn He Ser Ser Arg Ser Asp Val Ala Val Ala Asn Val Leu Pro Glu 
55 60 65 

tgg gtg gac etc ace teg aag cca cag gca ctg tac ate ggt ggg ccg 355 
Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu Tyr He Gly Gly Pro 
70 75 80 85 

ttg age cag cag get gtg gtt ggt ttg ggc gtg ace aag ccg ggc gtg 403 
Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val Thr Lys Pro Gly Val 
90 95 100 

gat att gaa aat tec ace age ttc aac aag etc gcc aac cgc ctg gtg 451 
Asp He Glu Asn Ser Thr Ser Phe Asn Lys Leu Ala Asn Arg Leu Val 
105 110 115 

cac gtg gat ctg cgt tct gca cct gaa gat gtg get gat gat ctt gag 499 
His Val Asp Leu Arg Ser Ala Pro Glu Asp Val Ala Asp Asp Leu Glu 
120 125 130 

ggc atg cgc ttt ttt gcg ggc tac gcg gag tgg get ccg ggc cag etc 547 
Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp Ala Pro Gly Gin Leu 
135 140 145 

aac gag gaa att gag cag ggt gat tgg ttc gtc aca cct gcg ttg ccg 595 
Asn Glu Glu He Glu Gin Gly Asp Trp Phe Val Thr Pro Ala Leu Pro 
150 155 160 165 

teg gac att ate gcg ccg ggc cgc gtc gat att tgg ggc gac gtg atg 643 
Ser Asp He He Ala Pro Gly Arg Val Asp He Trp Gly Asp Val Met 
170 175 180 
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cgt cga caa gca atg cct ttg ccg ttg tat tec acg ttt ccg teg gac 691 
Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser Thr Phe Pro Ser Asp 
185 190 195 

cct tea gat aat tagatgagtt ccgaaaattt aaa 72 6 

Pro Ser Asp Asn 
200 



<210> 1132 
<211> 201 
<212> PRT 

<213> Corynefoacterium glut ami cum 
<400> 1132 

Met Ser Asp Phe Tyr Ala Asp Arg Leu Phe Asn Ala Met Glu Arg Asn 
15 10 15 

Glu Val Ala Pro Gly Met Leu Leu Val Ala Ala Pro Asp Met Ala Ser 
20 25 30 

Glu Asp Phe Glu Arg Ser lie Val Leu lie lie Glu His Ser Pro Ala 
35 40 45 

Thr Thr Phe Gly Val Asn lie Ser Ser Arg Ser Asp Val Ala Val Ala 
50 55 60 

Asn Val Leu Pro Glu Trp Val Asp Leu Thr Ser Lys Pro Gin Ala Leu 
65 70 75 80 

Tyr lie Gly Gly Pro Leu Ser Gin Gin Ala Val Val Gly Leu Gly Val 
85 90 95 

Thr Lys Pro Gly Val Asp lie Glu Asn Ser Thr Ser Phe Asn Lys Leu 
100 105 110 

Ala Asn Arg Leu Val His Val Asp Leu Arg Ser Ala Pro Glu Asp Val 
115 120 125 

Ala Asp Asp Leu Glu Gly Met Arg Phe Phe Ala Gly Tyr Ala Glu Trp 
130 135 140 

Ala Pro Gly Gin Leu Asn Glu Glu lie Glu Gin Gly Asp Trp Phe Val 
145 150 155 160 

Thr Pro Ala Leu Pro Ser Asp lie lie Ala Pro Gly Arg Val Asp lie 
165 170 175 

Trp Gly Asp Val Met Arg Arg Gin Ala Met Pro Leu Pro Leu Tyr Ser 
180 185 190 

Thr Phe Pro Ser Asp Pro Ser Asp Asn 
195 200 



<210> 1133 
<211> 1827 
<212> DNA 

<213> Corynebacterium glutaiaicum 



<220> 
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<221> CDS 

<222> (101) . . (1804) 
<223> RXC00128 

<400> 1133 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys lie Ser 
1 5 

acg aaa ctg aag gec etc acc gcg gtg ctg tct gtg acc act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 
10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 
25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 259 
Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie Ala Gly Pro Thr Pro 
40 45 50 

aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 307 
Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
55 60 65 

tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 403 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg lie Leu Asp Arg 
90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr lie 
105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 
Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 
120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg cgt egg gaa 547 
Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He Thr Met Arg Arg Glu 
135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gac ggg att tta tta gag 595 
Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp Gly He Leu Leu Glu 
150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cac gat gtg tat ttc ttt 643 
Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 
170 175 180 

gat cct tct ggc cag gtg ttg gtg ggg gat egg cgt tgg ttg ttc aat 691 
Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 
185 190 195 



gag teg cag teg atg tec acg gtg ctg atg gee ctt ctg gtt aat ggt 
Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 



739 
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200 205 210 

cct teg ccg gca att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 
Pro Ser Pro Ala He Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 
215 220 225 

gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 83 5 
Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 
230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gec gec cag gec gtg 883 
Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 
250 255 260 

tgg acg ttg gcg cat get gat gtc gca ggc ccc tac act ttg gtc get 931 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 
265 270 275 

gac ggc gcg ccg ttg ctg teg gag ttc cca acg etc acc acc gat gac 97 9 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gec gaa tac aac cca gag get tac acc aac acg gtg tec acg ttg 1027 
Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 

ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 1075 
Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gca gcg 1123 
Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp He Asp Ser Ala Ala 
330 335 340 

att tec tec tec gee aat gtg gtg gca gcg gta cgc cac gaa aac aac 1171 
He Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 
345 350 355 

gag gca gtg ctt act gtt ggc tec atg gaa ggc gtg act tea gat gcg 1219 
Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act cgt ccc acc ttt gaa tac gcg teg agt 1267 
Leu Arg Ser Glu Thr He Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 1315 
Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 

teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 13 63 
Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu He Val Leu 
410 415 420 

cca agg gat gtg acg ggt ccg ate tct gaa ttc caa ctg tea cga act 1411 
Pro Arg Asp Val Thr Gly Pro He Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 

ggg gtc egg gee gec atg ate att gaa ggc aag gtg tac gtg ggc gtc 1459 
Gly Val Arg Ala Ala Met He He Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 
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gta acg cgt cct ggt ccg ggc gag egg cgc gtg aca aat ate acg gag 1507 
Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn lie Thr Glu 
455 460 465 

gtg gcg ccg age ttg ggc gag gcg gcg ctg teg ate aac tgg cgc cca 1555 
Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser lie Asn Trp Arg Pro 
470 475 480 485 

gac ggc att ttg ctt gtg ggc acg tea att cca gag acg ccg ctg tgg 1603 
Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro Glu Thr Pro Leu Trp 
490 495 500 

cgc gtc gag cag gac gga teg gcg att teg teg atg ccg age ggg aat 1651 
Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age gcg ccg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 1699 
Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ccg act gec gat aat gat 1747 
Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg cgt gcg gcg ccg gtg 17 95 
lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr Arg Ala Ala Pro Val 
550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 1827 
Val Ala Tyr 



<210> 1134 
<211> 568 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1134 

Val Ser Lys lie Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 

Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 



Arg lie Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 
100 105 110 
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Ala Glu Arg Thr lie Ala lie Arg Gly Thr Gin Val Gly Thr Leu Leu 
115 120 125 

Ser Gly Gly Val Tyr Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu lie 
130 135 140 

Thr Met Arg Arg Glu Asp Gly Glu Trp Arg lie Asp Ala Leu Pro Asp 
145 150 155 160 

Gly lie Leu Leu Glu Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His 
165 170 175 

Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg 
180 185 190 

Arg Trp Leu Phe Asn Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala 
195 200 205 

Leu Leu Val Asn Gly Pro Ser Pro Ala lie Ser Pro Gly Val Val Asn 
210 215 220 

Gin Leu Ser Thr Asp Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr 
225 230 235 240 

Gin Phe Thr Gly Leu Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe 
245 250 255 

Ala Ala Gin Ala Val Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro 
260 265 270 

Tyr Thr Leu Val Ala Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr 
275 280 285 

Leu Thr Thr Asp Asp Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn 
290 295 300 

Thr Val Ser Thr Leu Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val 
305 310 315 320 

Ser Ser Gly Asn Val Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp 
325 330 335 

lie Asp Ser Ala Ala lie Ser Ser Ser Ala Asn Val Val Ala Ala Val 
340 345 350 

Arg His Glu Asn Asn Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly 
355 360 365 

Val Thr Ser Asp Ala Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe 
370 375 380 

Glu Tyr Ala Ser Ser Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro 
385 390 395 400 

Val Arg Val Ala Arg Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu 
405 410 415 

Ala Glu lie Val Leu Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe 
420 425 430 



Gin Leu Ser Arg Thr Gly Val Arg Ala Ala Met lie lie Glu Gly Lys 
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435 440 445 

Val Tyr Val Gly Val Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val 
450 455 460 

Thr Asn lie Thr Glu Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser 
465 470 475 480 

lie Asn Trp Arg Pro Asp Gly lie Leu Leu Val Gly Thr Ser lie Pro 
485 490 495 

Glu Thr Pro Leu Trp Arg Val Glu Gin Asp Gly Ser Ala lie Ser Ser 
500 505 510 

Met Pro Ser Gly Asn Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser 
515 520 525 

Ala Thr Thr Val Tyr Val Thr Asp Ser His Ala Met Leu Gin Leu Pro 
530 535 540 

Thr Ala Asp Asn Asp lie Trp Arg Glu Val Pro Gly Leu Leu Gly Thr 
545 550 555 560 

Arg Ala Ala Pro Val Val Ala Tyr 
565 



<210> 1135 
<211> 555 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (532) 

<223> RXC01709 

<400> 1135 

gcaagtggaa ccacgatggg aacggtaact gctgccgctg cggtattact cgtagtttca 60 

gaaattaggt gtcgatgcag caatacggaa ctttgccaat gtg ttt gaa caa get 115 

Val Phe Glu Gin Ala 
1 5 

etc ggg etc acc ace ctt gca caa aca get gga gcg ggc gca gcg ggg 163 
Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly Ala Gly Ala Ala Gly 
10 15 20 

ggc ttg ggt ttc atg gca atg gcg ttg ttg tct gca ggg atg cgc tec 211 
Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser Ala Gly Met Arg Ser 
25 30 35 

ggc gtg gac atg att ctt aat gaa acc ggg ggt gaa aag atg ctt gca 259 
Gly Val Asp Met lie Leu Asn Glu Thr Gly Gly Glu Lys Met Leu Ala 
40 45 50 

cag gca gat tta gtc ate act gga gaa gga cgc att gat gca cag acc 3 07 
Gin Ala Asp Leu Val He Thr Gly Glu Gly Arg He Asp Ala Gin Thr 
55 60 65 



etc age ggg aaa get cct act gga ate gec aaa egg gca cgt gcg aaa 



355 
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Leu Ser Gly Lys Ala Pro Thr Gly lie Ala Lys Arg Ala Arg Ala Lys 
70 75 80 85 

gga att cca gta ctg gcg gtt tgt ggg cag age eta ttg ggt cca gca 403 
Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser Leu Leu Gly Pro Ala 
90 95 100 

ate tea aat gag eta ttt gaa gac ate tac age ttt ace gat ttc gaa 451 
lie Ser Asn Glu Leu Phe Glu Asp lie Tyr Ser Phe Thr Asp Phe Glu 
105 110 115 

tct gac ate aat gaa tgc att cga aac ccg etc cca att ttg gaa ggt 499 
Ser Asp lie Asn Glu Cys lie Arg Asn Pro Leu Pro lie Leu Glu Gly 
120 125 130 

ate ggt ttt aac ate gee aaa cat cat ctg agt tagegatatt tcagcaaacc 552 
lie Gly Phe Asn lie Ala Lys His His Leu Ser 
135 140 

gat 555 



<210> 1136 
<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1136 

Val Phe Glu Gin Ala Leu Gly Leu Thr Thr Leu Ala Gin Thr Ala Gly 
15 10 15 

Ala Gly Ala Ala Gly Gly Leu Gly Phe Met Ala Met Ala Leu Leu Ser 
20 25 30 

Ala Gly Met Arg Ser Gly Val Asp Met lie Leu Asn Glu Thr Gly Gly 
35 40 45 

Glu Lys Met Leu Ala Gin Ala Asp Leu Val lie Thr Gly Glu Gly Arg 
50 55 60 

lie Asp Ala Gin Thr Leu Ser Gly Lys Ala Pro Thr Gly lie Ala Lys 
65 70 75 80 

Arg Ala Arg Ala Lys Gly lie Pro Val Leu Ala Val Cys Gly Gin Ser 
85 90 95 

Leu Leu Gly Pro Ala lie Ser Asn Glu Leu Phe Glu Asp lie Tyr Ser 
100 105 110 

Phe Thr Asp Phe Glu Ser Asp He Asn Glu Cys He Arg Asn Pro Leu 
115 120 125 

Pro He Leu Glu Gly He Gly Phe Asn He Ala Lys His His Leu Ser 
130 135 140 



<210> 1137 
<211> 898 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (898) 

<223> RXC02207 

<400> 1137 

gaatcggtga ctttgccaac accaatcaca caagcccttg atgatgtctc cctgtgactt 60 

ggtccaatta cattcactgg taatctgaaa ccttgtgaat atg cgc cgt cga tec 115 

Met Arg Arg Arg Ser 
1 5 

cgt gtg tec cgt ttg ctt ccc gec aca get ttg ctg gec tea act gca 163 
Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu Leu Ala Ser Thr Ala 
10 15 20 

ctt ctt tta agt gca tgt acg caa ggg gta acg gac tec ccg gat atg 211 
Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr Asp Ser Pro Asp Met 
25 30 35 

ggc aag gca act ccc get gtc tec ccc gca gca age aac ccg gat ggc 259 
Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala Ser Asn Pro Asp Gly 
40 45 50 

caa gta att gag ttc ggc aac ate act gac atg gaa gtc act gat ggt 3 07 
Gin Val lie Glu Phe Gly Asn lie Thr Asp Met Glu Val Thr Asp Gly 
55 60 65 

gac ate etc ggt gta cgc acc gaa gac gca etc get att ggt aca gtc 3 55 
Asp lie Leu Gly Val Arg Thr Glu Asp Ala Leu Ala lie Gly Thr Val 
70 75 80 85 

tec gac ttc gaa gcg ggt age cag gtg gaa ctg gac gtc gat aag caa 403 
Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu Asp Val Asp Lys Gin 
90 95 100 

tgc ggc gac ctg acc gca acc ggc ggc act ttc gtg etc ccc tgc gec 451 
Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe Val Leu Pro Cys Ala 
105 110 115 

gat ggc gtt tat ttg att gat gee aag gac ccg gat ctg gat gag ttg 499 
Asp Gly Val Tyr Leu lie Asp Ala Lys Asp Pro Asp Leu Asp Glu Leu 
120 125 130 

cgt gca act gac aag cca gtc acg gtg gca gee ttg acc age gat gat 547 
Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala Leu Thr Ser Asp Asp 
135 140 145 

cag ctt ctg gtg ggc aat ggt gaa gat gaa gaa etc acc ate tac cgc 595 
Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu Leu Thr lie Tyr Arg 
150 155 160 165 

gag ggc gaa gag cca gaa acc ttc acc gtc gcg ggt ccc aat acc cag 643 
Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala Gly Pro Asn Thr Gin 
170 175 180 



etc ate gec gtt cct gtc att gat cgc cac gac gec gtt gtg cgc acc 
Leu He Ala Val Pro Val He Asp Arg His Asp Ala Val Val Arg Thr 



691 
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185 190 195 

tgg aac gaa aac acc acg att caa gat gtg gac tac ccc aac gac cgt 73 9 
Trp Asn Glu Asn Thr Thr lie Gin Asp Val Asp Tyr Pro Asn Asp Arg 
200 205 210 

gaa ggc gcg acc ctt cgc gtg gga etc ggc gtt ggt caa atg get ggt 787 
Glu Gly Ala Thr Leu Arg Val Gly Leu Gly Val Gly Gin Met Ala Gly 
215 220 225 

ggc gaa gac ggc ctg ctg gtg gtc tct gat gaa atg ggt ggc caa att 835 
Gly Glu Asp Gly Leu Leu Val Val Ser Asp Glu Met Gly Gly Gin lie 
230 235 240 245 

gec ate tac aac get gat gat gtc ate cga ctt caa aat gac cgc ccc 883 
Ala lie Tyr Asn Ala Asp Asp Val lie Arg Leu Gin Asn Asp Arg Pro 
250 255 260 

cac cga cga gga acc 898 
His Arg Arg Gly Thr 
265 



<210> 1138 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1138 

Met Arg Arg Arg Ser Arg Val Ser Arg Leu Leu Pro Ala Thr Ala Leu 
15 10 15 

Leu Ala Ser Thr Ala Leu Leu Leu Ser Ala Cys Thr Gin Gly Val Thr 
20 25 30 

Asp Ser Pro Asp Met Gly Lys Ala Thr Pro Ala Val Ser Pro Ala Ala 
35 40 45 

Ser Asn Pro Asp Gly Gin Val He Glu Phe Gly Asn He Thr Asp Met 
50 55 60 

Glu Val Thr Asp Gly Asp He Leu Gly Val Arg Thr Glu Asp Ala Leu 
65 70 75 80 

Ala He Gly Thr Val Ser Asp Phe Glu Ala Gly Ser Gin Val Glu Leu 
85 90 95 

Asp Val Asp Lys Gin Cys Gly Asp Leu Thr Ala Thr Gly Gly Thr Phe 
100 105 110 

Val Leu Pro Cys Ala Asp Gly Val Tyr Leu He Asp Ala Lys Asp Pro 
115 120 125 

Asp Leu Asp Glu Leu Arg Ala Thr Asp Lys Pro Val Thr Val Ala Ala 
130 135 140 

Leu Thr Ser Asp Asp Gin Leu Leu Val Gly Asn Gly Glu Asp Glu Glu 
145 150 155 160 



Leu Thr He Tyr Arg Glu Gly Glu Glu Pro Glu Thr Phe Thr Val Ala 
165 170 175 
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Gly Pro Asn Thr Gin Leu lie Ala 
180 

Ala Val Val Arg Thr Trp Asn Glu 
195 200 

Tyr Pro Asn Asp Arg Glu Gly Ala 
210 215 

Gly Gin Met Ala Gly Gly Glu Asp 
225 230 

Met Gly Gly Gin He Ala He Tyr 
245 

Gin Asn Asp Arg Pro His Arg Arg 
260 



Val Pro Val He Asp Arg His Asp 
185 190 

Asn Thr Thr He Gin Asp Val Asp 
205 

Thr Leu Arg Val Gly Leu Gly Val 
220 

Gly Leu Leu Val Val Ser Asp Glu 
235 240 

Asn Ala Asp Asp Val He Arg Leu 
250 255 

Gly Thr 
265 



<210> 1139 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXA00347 

<400> 1139 

tcggccagca atccgcttgg tgtcctggat cgcgccgaca tcttaaggtg ccagggcttt 60 

aaagtgccag gggttctgtg ggatccgtac actggttccc atg act ttg act att 115 

Met Thr Leu Thr He 
1 5 

gag gaa ate gec aag acc aaa aag ctt ttg gtt gtg tec gat ttt gat 163 
Glu Glu He Ala Lys Thr Lys Lys Leu Leu Val Val Ser Asp Phe Asp 
10 15 20 

gga acc ate gca gga ttt age aag gac get tac aac gtt cct ate aac 211 
Gly Thr He Ala Gly Phe Ser Lys Asp Ala Tyr Asn Val Pro He Asn 
25 30 35 

cag aaa tec etc aag gcg gta aaa gac etc tec caa caa gca gac act 259 
Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser Gin Gin Ala Asp Thr 
40 45 50 

gat gtt gtc att ttg teg gga cgt cac ctg gag gga ttg aag acg gtt 307 
Asp Val Val He Leu Ser Gly Arg His Leu Glu Gly Leu Lys Thr Val 
55 60 65 

ctt gat ctt ggt cag tac gac ate acc atg gtg ggt tea cac ggt tct 355 
Leu Asp Leu Gly Gin Tyr Asp He Thr Met Val Gly Ser His Gly Ser 
70 75 80 85 



gag gat tec tec cgc ccg cgt acc etc act cct gaa gag gta get cgc 
Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro Glu Glu Val Ala Arg 
90 95 100 



403 



BGI-121CP 



-1505- 



ctc gcc aag att gaa gca gat ctg gaa aag ate gtc gac ggc ate gaa 451 
Leu Ala Lys lie Glu Ala Asp Leu Glu Lys lie Val Asp Gly lie Glu 
105 110 115 

ggc gca ttc gtg gag ate aag cct ttc cac cgc gtg ctg cac ttc ate 499 
Gly Ala Phe Val Glu lie Lys Pro Phe His Arg Val Leu His Phe lie 
120 125 130 

cgt gtt tec gac aag gac aaa gtc caa gga ate etc gcc caa gca gca 547 
Arg Val Ser Asp Lys Asp Lys Val Gin Gly lie Leu Ala Gin Ala Ala 
135 140 145 

cac gta gac tct tec ggc ctg aag gtt act aac ggc aag age ate ate 595 
His Val Asp Ser Ser Gly Leu Lys Val Thr Asn Gly Lys Ser lie lie 
150 155 160 165 

gaa tac tec ate age tec ace ace aag ggc ace tgg ctg aag gaa tac 643 
Glu Tyr Ser lie Ser Ser Thr Thr Lys Gly Thr Trp Leu Lys Glu Tyr 
170 175 180 

gtt gac cgc ace gag ccc act ggt gtg att ttc etc ggc gat gac ace 691 
Val Asp Arg Thr Glu Pro Thr Gly Val He Phe Leu Gly Asp Asp Thr 
185 190 195 

acc gat gag cac ggt ttc aaa get tta gaa aac gat gat cgt gcc eta 739 
Thr Asp Glu His Gly Phe Lys Ala Leu Glu Asn Asp Asp Arg Ala Leu 
200 205 210 

acc gtc aag gtt ggc gaa gga gac act gca gcc aaa acc cgc gtc gac 787 
Thr Val Lys Val Gly Glu Gly Asp Thr Ala Ala Lys Thr Arg Val Asp 
215 220 225 

gat gtt gat aat gtg gga att ttc eta gag aaa etc gcc tac cac cgc 835 
Asp Val Asp Asn Val Gly He Phe Leu Glu Lys Leu Ala Tyr His Arg 
230 235 240 245 

atg cag tat gcg gaa age gtg cga ttg ggg att taagagagee taaacgcacg 888 
Met Gin Tyr Ala Glu Ser Val Arg Leu Gly He 
250 255 

aaa 891 



<210> 1140 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1140 

Met Thr Leu Thr He Glu Glu He Ala Lys Thr Lys Lys Leu Leu Val 
15 10 15 

Val Ser Asp Phe Asp Gly Thr He Ala Gly Phe Ser Lys Asp Ala Tyr 
20 25 30 

Asn Val Pro He Asn Gin Lys Ser Leu Lys Ala Val Lys Asp Leu Ser 
35 40 45 

Gin Gin Ala Asp Thr Asp Val Val He Leu Ser Gly Arg His Leu Glu 
50 55 60 
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Gly Leu Lys Thr Val Leu Asp Leu Gly Gin Tyr Asp He Thr Met Val 
65 70 75 80 

Gly Ser His Gly Ser Glu Asp Ser Ser Arg Pro Arg Thr Leu Thr Pro 
85 90 95 

Glu Glu Val Ala Arg Leu Ala Lys He Glu Ala Asp Leu Glu Lys He 
100 105 110 

Val Asp Gly He Glu Gly Ala Phe Val Glu He Lys Pro Phe His Arg 
115 120 125 

Val Leu His Phe He Arg Val Ser Asp Lys Asp Lys Val Gin Gly He 
130 135 140 

Leu Ala Gin Ala Ala His Val Asp Ser Ser Gly Leu Lys Val Thr Asn 
145 150 155 160 

Gly Lys Ser He He Glu Tyr Ser He Ser Ser Thr Thr Lys Gly Thr 
165 170 175 

Trp Leu Lys Glu Tyr Val Asp Arg Thr Glu Pro Thr Gly Val He Phe 
180 185 190 

Leu Gly Asp Asp Thr Thr Asp Glu His Gly Phe Lys Ala Leu Glu Asn 
195 200 205 

Asp Asp Arg Ala Leu Thr Val Lys Val Gly Glu Gly Asp Thr Ala Ala 
210 215 220 

Lys Thr Arg Val Asp Asp Val Asp Asn Val Gly lie Phe Leu Glu Lys 
225 230 235 240 

Leu Ala Tyr His Arg Met Gin Tyr Ala Glu Ser Val Arg Leu Gly He 
245 250 255 



<210> 1141 
<211> 2556 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2533) 
<223> RXN01239 

<400> 1141 

gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 115 

Met Ala Arg Pro He 
1 5 



tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 163 
Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 
10 15 20 
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ggg cgt tea ttt ggt ttt gcg cag gec aaa gec cag ctt ccc tat ctg 211 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
25 30 35 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gec 2 59 
Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser Pro lie Phe Thr Ala 
40 45 50 

atg cca gat tec aat cat ggc tac gat gtc att gat ccc acc acc ate 307 
Met Pro Asp Ser Asn His Gly Tyr Asp Val lie Asp Pro Thr Thr lie 
55 60 65 

aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gec gca get 355 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 

aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 403 
Thr His Glu Leu Gly Met Gly lie lie lie Asp He Val Pro Asn His 
90 95 100 

tta ggt gtt gec gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 
Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 110 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 
Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp He Asp Trp 
120 125 130 

cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 
His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro He Leu Gly 
135 140 145 

get gaa ggc gat gaa gac aag ctg gaa ttc gcg gag ctt gat gga gag 595 
Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala Glu Leu Asp Gly Glu 
150 155 160 165 

aaa gtg etc aaa tat ttt gac cac etc ttc cca ate gcg cct ggt acc 643 
Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro He Ala Pro Gly Thr 
170 175 180 

gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 691 
Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 

cag ttc tgg cgc gat ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg 739 
Gin Phe Trp Arg Asp Gly Val He Asn Phe Arg Arg Phe Phe Ser Val 
200 205 210 

aat acg ttg get ggc ate agg caa gaa gat ccc tta gtg ttt gaa cat 787 
Asn Thr Leu Ala Gly He Arg Gin Glu Asp Pro Leu Val Phe Glu His 
215 220 225 

act cat cgt ctg ctg cgc gaa ttg gtg gcg gaa gac etc att gac ggc 835 
Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu Asp Leu He Asp Gly 
230 235 240 245 

gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 
Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 

cac aga etc cgc gac etc att gga cct gac cgc tgg ctg ate ate gaa 931 
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His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 

aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gec gtt gat 97 9 
Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 
280 285 290 

ggc acc act ggc tac gac gec etc cgt gaa etc gac ggc gtg ttt ate 1027 
Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu Asp Gly Val Phe lie 
295 300 305 

tec cga gaa tct gag gac aaa ttc tec atg ctg gcg ctg acc cac agt 1075 
Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser 
310 315 320 325 

gga tec acc tgg gat gaa cgc gee etc aaa tec acg gag gaa age etc 1123 
Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser Thr Glu Glu Ser Leu 
330 335 340 

aaa cga gtc gtc gee caa caa gaa etc gca gee gaa ate tta agg etc 1171 
Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala Glu lie Leu Arg Leu 
345 350 355 

gec cgc gec atg cgc cgc gat aac ttc tec acc gca ggc acc aac gtc 1219 
Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val 
360 365 370 

acc gaa gac aaa ctt age gaa acc ate ate gaa tta gtc gec gec atg 1267 
Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu Leu Val Ala Ala Met 
375 380 385 

ccc gtc tac cgc gec gac tac ate tec etc tea cgc acc acc gec acc 1315 
Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser Arg Thr Thr Ala Thr 
390 395 400 405 

gtc ate gcg gag atg tec aaa cgc ttc ccc tec egg cgt gac gca etc 13 63 
Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu 
410 415 420 

gac etc ate gcg gec gee eta ctt ggc aat ggc gag gee aaa ate cgc 1411 
Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly Glu Ala Lys lie Arg 
425 430 435 

ttc get caa gtc tgc ggc gec gtc atg get aaa ggt gtg gaa gac acc 1459 
Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr 
440 445 450 

acc ttc tac cgc gca tct agg etc gtt gca ttg caa gaa gtc ggt ggc 1507 
Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly 
455 460 465 

gcg ccg ggg aga ttc ggc gtc tec get gca gaa ttc cac ttg ctg cag 1555 
Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin 
470 475 480 485 

gaa gaa cgc age ctg ctg tgg cca cgc acc atg acc acc ttg tec acg 1603 
Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met Thr Thr Leu Ser Thr 
490 495 500 

cat gac acc aaa cgt ggc gaa gat acc cgc gee cgc ate ate tec ctg 1651 
His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala Arg lie lie Ser Leu 
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505 510 515 

tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 1699 

Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 

520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 1747 

Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 

535 540 545 

ctg ctg ggc gta tgg ccc gec gac ggc gtg ate acc gat gcg ctg cgc 1795 

Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg 

550 555 560 565 

gat cga ttc agg gaa tac gec eta aaa get ate cgc gaa gca tec aca 1843 

Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr 
570 575 580 

aaa acc acg tgg gtg gac ccc aac gag tec ttc gag get gcg gtc tgc 1891 

Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys 

585 590 595 

gat tgg gtg gaa gcg ctt ttc gac gga ccc tec acc tea eta ate acc 1939 

Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr 

600 605 610 

gaa ttt gtc tec cac ate aac cgt ggc tct gtg caa ate tec tta ggc 1987 

Glu Phe Val Ser His lie Asn Arg Gly Ser Val Gin lie Ser Leu Gly 

615 620 625 

agg aaa ctg ctg caa atg gtg ggc get gga ate ccc gac act tac caa 2035 

Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie Pro Asp Thr Tyr Gin 

630 635 640 645 

gga act gag ttt tta gaa gac tec ctg gta gat ccc gat aac cga cgc 2083 

Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp Pro Asp Asn Arg Arg 
650 655 660 

ttt gtt gat tac acc gee aga gaa caa gtc ctg gag cgc ctg caa acc 2131 

Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu Glu Arg Leu Gin Thr 

665 670 675 

tgg get tgg acg cag gtt aat teg gta gaa gac ttg gtg gat aac gee 2179 

Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp Leu Val Asp Asn Ala 

680 685 690 

gac ate gee aaa atg gee gtg gtc cat aaa tec etc gag ttg cgt get 2227 

Asp lie Ala Lys Met Ala Val Val His Lys Ser Leu Glu Leu Arg Ala 

695 700 705 

gaa ttt cgt gca age ttt gtt ggt gga gat cat cag gca gta ttt ggc 2275 

Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His Gin Ala Val Phe Gly 

710 715 720 725 

gaa ggt cgc gca gaa tec cac ate atg ggc ate gee cgc ggt aca gac 2323 

Glu Gly Arg Ala Glu Ser His lie Met Gly lie Ala Arg Gly Thr Asp 
730 735 740 

cga aac cac etc aac ate att get ctt get acc cgt cga cca ctg ate 23 71 

Arg Asn His Leu Asn He lie Ala Leu Ala Thr Arg Arg Pro Leu He 

745 750 755 
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ttg gaa gac cgt ggc gga tgg tat gac acc acc gtc acg ctt cct ggt 2419 
Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc acc ggg caa cgc ttc agt ggt gtt gtc 2467 
Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gec acc gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 2515 
Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 
790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 2556 
Val Pro Asp Ser Glu Phe 
810 



<210> 1142 
<211> 811 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 1142 

Met Ala Arg Pro lie Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 
15 10 15 

Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser 
35 40 45 

Pro lie Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val lie 
50 55 60 

Asp Pro Thr Thr He Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly He He He Asp 
85 90 95 

He Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 
100 105 110 

Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 
115 120 125 

Phe Asp He Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 
130 135 140 

Met Pro He Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 
145 150 155 160 

Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 
165 170 175 

He Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 
180 185 190 



Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val He Asn Phe Arg 
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195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro 
210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu lie Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 
245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg 
260 265 270 

Trp Leu lie lie Glu Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 

Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu 
290 295 300 

Asp Gly Val Phe lie Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 
325 330 335 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 
340 345 350 

Glu lie Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 
355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr lie He Glu 
370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser 
405 410 415 

Arg Arg Asp Ala Leu Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly 
420 425 430 

Glu Ala Lys lie Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg lie lie Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 520 525 
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Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 



Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val He 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu He Thr Glu Phe Val Ser His He Asn Arg Gly Ser Val 
610 615 620 

Gin He Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly He 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Ala Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 

Leu Val Asp Asn Ala Asp He Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His He Met Gly He 
725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn He He Ala Leu Ala Thr 
740 745 750 

Arg Arg Pro Leu He Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 

Val Thr Leu Pro Gly Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg 
770 775 780 

Phe Ser Gly Val Val Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val 
785 790 795 800 

Ser Leu Leu Val Leu Val Pro Asp Ser Glu Phe 



530 



535 



540 



805 



810 



<210> 1143 
<211> 2556 
<212> DNA 



<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (2533) 
<223> FRXA01239 



<400> 1143 Cf . 
gcacttgctg cgtaaatctt tttcccacgc cgggaatgcg tgaacactaa gatcgaggac 60 

gtaccgcacg attttgccta acttttaagg gtgtttcatc atg gca cgt cca att 
a Met Ala Arg Pro lie 

1 5 



115 



211 



259 



307 



355 



403 



tec gca acg tac agg ctt caa atg cga gga cct caa gca gat age gec 163 
Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala 
10 15 20 

ggg cgt tea ttt ggt ttt gcg cag gec aaa gec cag ctt ccc tat ctg 
Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu 
25 30 35 

aag aag eta ggc ate age cac ctg tac etc tec cct att ttt acg gee 
Lys Lys Leu Gly He Ser His Leu Tyr Leu Ser Pro He Phe Thr Ala 
40 45 50 

atg cca gat tec aat cat ggc tac gat gtc att gat ccc ace acc ate 
Met Pro Asp Ser Asn His Gly Tyr Asp Val He Asp Pro Thr Thr He 
55 60 65 

aat gaa gag etc ggt ggc atg gag ggt ctt cga gat ctt gee gca get 
Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala 
70 75 80 85 

aca cac gag ttg ggc atg ggc ate ate att gat att gtt ccc aac cat 
Thr His Glu Leu Gly Met Gly He He He Asp He Val Pro Asn His 
90 95 100 

tta ggt gtt gec gtt cca cat ttg aat cct tgg tgg tgg gat gtt eta 451 
Leu Gly Val Ala Val Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu 
105 HO 115 

aaa aac ggc aaa gat tec get ttt gag ttc tat ttc gat att gac tgg 499 
Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr Phe Asp He Asp Trp 
120 125 130 

cac gaa gac aac ggt tct ggt ggc aag ctg ggc atg ccg att ctg ggt 547 
His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly Met Pro He Leu Gly 
135 140 145 

get gaa ggc gat gaa gac aag ctg gaa ttc gcg gag ctt gat gga gag 595 
Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala Glu Leu Asp Gly Glu 
150 155 160 165 

aaa gtg etc aaa tat ttt gac cac etc ttc cca ate gcg cct ggt acc 643 
Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro He Ala Pro Gly Thr 
170 175 180 

gaa gaa ggg aca ccg caa gaa gtc tac aag cgc cag cat tac cgc ctg 
Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu 
185 190 195 

cag ttc tgg cgc gat ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg 73 9 



691 
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Gln Phe Trp Arg Asp Gly Val lie Asn Phe Arg Arg Phe Phe Ser Val 
200 205 210 

aat acg ttg get ggc ate agg caa gaa gat ccc tta gtg ttt gaa cat 787 
Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro Leu Val Phe Glu His 
215 220 225 

act cat cgt ctg ctg cgc gaa ttg gtg gcg gaa gac etc att gac ggc 83 5 
Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu Asp Leu lie Asp Gly 
230 235 240 245 

gtg cgc gtc gat cac ccc gac ggg ctt tec gat cct ttt gga tat ctg 883 
Val Arg Val Asp His Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu 
250 255 260 

cac aga etc cgc gac etc att gga cct gac cgc tgg ctg ate ate gaa 931 
His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg Trp Leu lie lie Glu 
265 270 275 

aag ate ttg age gtt gat gaa cca etc gat ccc cgc ctg gec gtt gat 97 9 
Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp 
280 285 290 

ggc acc act ggc tac gac gee etc cgt gaa etc gac ggc gtg ttt ate 1027 
Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu Asp Gly Val Phe lie 
295 300 305 

tec cga gaa tct gag gac aaa ttc tec atg ctg gcg ctg acc cac agt 1075 
Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser 
310 315 320 325 

gga tec acc tgg gat gaa cgc gee etc aaa tec acg gag gaa age etc 1123 
Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser Thr Glu Glu Ser Leu 
330 335 340 

aaa cga gtc gtc gee caa caa gaa etc gca gec gaa ate tta agg etc 1171 
Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala Glu lie Leu Arg Leu 
345 350 355 

gec cgc gec atg cgc cgc gat aac ttc tec acc gca ggc acc aac gtc 1219 
Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val 
360 365 370 

acc gaa gac aaa ctt age gaa acc ate ate gaa tta gtc gee gec atg 1267 
Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu Leu Val Ala Ala Met 
375 380 385 

ccc gtc tac cgc gee gac tac ate tec etc tea cgc acc acc gec acc 1315 
Pro Val Tyr Arg Ala Asp Tyr lie Ser Leu Ser Arg Thr Thr Ala Thr 
390 395 400 405 

gtc ate gcg gag atg tec aaa cgc ttc ccc tec egg cgt gac gca etc 13 63 
Val lie Ala Glu Met Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu 
410 415 420 

gac etc ate gcg gee gec eta ctt ggc aat ggc gag gee aaa ate cgc 1411 
Asp Leu lie Ala Ala Ala Leu Leu Gly Asn Gly Glu Ala Lys lie Arg 
425 430 435 

ttc get caa gtc tgc ggc gee gtc atg get aaa ggt gtg gaa gac acc 1459 
Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr 
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440 445 450 

acc ttc tac cgc gca tct agg etc gtt gca ttg caa gaa gtc ggt ggc 1507 
Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly 
455 460 465 

gcg ccg ggg aga ttc ggc gtc tec get gca gaa ttc cac ttg ctg cag 1555 
Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin 
470 475 480 485 

gaa gaa cgc age ctg ctg tgg cca cgc acc atg acc acc ttg tec acg 1603 
Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met Thr Thr Leu Ser Thr 
490 495 500 

cat gac acc aaa cgt ggc gaa gat acc cgc gee cgc ate ate tec ctg 1651 
His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala Arg lie lie Ser Leu 
505 510 515 

tct gaa gtc ccc gat atg tac tec gag ctg gtc aat cgt gtt ttc gcg 1699 
Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala 
520 525 530 

gtg etc ccc gcg cca gac ggc gca acg ggc agt ttc etc eta caa aac 1747 
Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn 
535 540 545 

ctg ctg ggc gta tgg ccc gec gac ggc gtg ate acc gat gcg ctg cgc 1795 
Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg 
550 555 560 565 

gat cga ttc agg gaa tac gec eta aaa get ate cgc gaa gca tec aca 1843 
Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr 
570 575 580 

aaa acc acg tgg gtg gac ccc aac gag tec ttc gag get gcg gtc tgc 1891 
Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys 
585 590 595 

gat tgg gtg gaa gcg ctt ttc gac gga ccc tec acc tea eta ate acc 1939 
Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr 
600 605 610 

gaa ttt gtc tec cac ate aac cgt ggc tct gtg caa ate tec tta ggc 1987 
Glu Phe Val Ser His He Asn Arg Gly Ser Val Gin He Ser Leu Gly 
615 620 625 

agg aaa ctg ctg caa atg gtg ggc get gga ate ccc gac act tac caa 2 03 5 
Arg Lys Leu Leu Gin Met Val Gly Ala Gly He Pro Asp Thr Tyr Gin 
630 635 640 645 

gga act gag ttt tta gaa gac tec ctg gta gat ccc gat aac cga cgc 2 083 
Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp Pro Asp Asn Arg Arg 
650 655 660 

ttt gtt gat tac acc gec aga gaa caa gtc ctg gag cgc ctg caa acc 2131 
Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu Glu Arg Leu Gin Thr 
665 670 675 



tgg gat tgg acg cag gtt aat teg gta gaa gac ttg gtg gat aac gee 
Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp Leu Val Asp Asn Ala 
680 685 690 



2179 



BGI-121CP 



-1516- 



gac ate gee aaa atg gec gtg gtc cat aaa tec etc gag ttg cgt get 2227 
Asp lie Ala Lys Met Ala Val Val His Lys Ser Leu Glu Leu Arg Ala 
695 700 705 

gaa ttt cgt gca age ttt gtt ggt gga gat cat cag gca gta ttt ggc 2275 
Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His Gin Ala Val Phe Gly 
710 715 720 725 

gaa ggt cgc gca gaa tec cac ate atg ggc ate gee cgc ggt aca gac 2323 
Glu Gly Arg Ala Glu Ser His lie Met Gly lie Ala Arg Gly Thr Asp 
730 735 740 

cga aac cac etc aac ate att get ctt get ace cgt cga cca ctg ate 2371 
Arg Asn His Leu Asn lie lie Ala Leu Ala Thr Arg Arg Pro Leu lie 
745 750 755 

ttg gaa gac cgt ggc gga tgg tat gac acc ace gtc acg ctt cct ggt 2419 
Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr Val Thr Leu Pro Gly 
760 765 770 

gga caa tgg gaa gac agg etc acc ggg caa cgc ttc agt ggt gtt gtc 2467 
Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val 
775 780 785 

cca gec acc gat ttg ttc tea cat eta ccc gta tct ttg ttg gtt tta 2515 
Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val Ser Leu Leu Val Leu 
790 795 800 805 

gta ccc gat agt gag ttt tgatccctgc acaggaaagt tag 2556 
Val Pro Asp Ser Glu Phe 
810 



<210> 1144 
<211> 811 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1144 

Met Ala Arg Pro lie Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 
15 10 15 

Gin Ala Asp Ser Ala Gly Arg Ser Phe Gly Phe Ala Gin Ala Lys Ala 
20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly lie Ser His Leu Tyr Leu Ser 
35 40 45 

Pro lie Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val lie 
50 55 60 

Asp Pro Thr Thr lie Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly lie He He Asp 
85 90 95 



He Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 
100 105 110 
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Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 
115 120 125 

Phe Asp lie Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 
130 135 140 

Met Pro lie Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 
145 150 155 160 

Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 
165 170 175 

lie Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 
180 185 190 

Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val lie Asn Phe Arg 
195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly lie Arg Gin Glu Asp Pro 
210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu lie Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 
245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu lie Gly Pro Asp Arg 
260 265 270 

Trp Leu lie lie Glu Lys lie Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 

Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Ala Leu Arg Glu Leu 
290 295 300 

Asp Gly Val Phe lie Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 
325 330 335 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 
340 345 350 

Glu lie Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 
355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr He He Glu 
370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr He Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val He Ala Glu Met Ser Lys Arg Phe Pro Ser 
405 410 415 

Arg Arg Asp Ala Leu Asp Leu He Ala Ala Ala Leu Leu Gly Asn Gly 
420 425 430 



Glu Ala Lys Tie Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 
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435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 
450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 
485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 
500 505 510 

Arg lie lie Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
515 520 525 

Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 
530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 
565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 
580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 
595 600 605 

Thr Ser Leu lie Thr Glu Phe Val Ser His lie Asn Arg Gly Ser Val 
610 615 620 

Gin lie Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly lie 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 
645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 
660 665 670 

Glu Arg Leu Gin Thr Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp 
675 680 685 

Leu Val Asp Asn Ala Asp lie Ala Lys Met Ala Val Val His Lys Ser 
690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His lie Met Gly lie 
725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn lie lie Ala Leu Ala Thr 
740 745 750 

Arg Arg Pro Leu lie Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 
755 760 765 
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Val Thr Leu Pro Gly Gly Gin Trp 
770 775 

Phe Ser Gly Val Val Pro Ala Thr 
785 790 

Ser Leu Leu Val Leu Val Pro Asp 
805 



Glu Asp Arg Leu Thr Gly Gin Arg 
780 

Asp Leu Phe Ser His Leu Pro Val 
795 800 

Ser Glu Phe 
810 



<210> 1145 
<211> 1953 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1930) 
<223> RXA02645 

<400> 1145 

gatacagctc cttgatggag tgaataaatt cgcgagcctg ctcctgatct tgcacacgcg 60 

tgatataggt cagaaatcgc gagcgcttga tctctagttc atg etc aaa gac ttg 115 

Met Leu Lys Asp Leu 
1 5 

acc ggc ctg agg gag ttg gta ttg cgt gag atg tgc cat age ate tea 163 
Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met Cys His Ser lie Ser 
10 15 20 

cat ctt age teg cca acc ggc age att ttc act age ctg gtg gec atg 211 
His Leu Ser Ser Pro Thr Gly Ser lie Phe Thr Ser Leu Val Ala Met 
25 30 35 

ttg acc teg caa age ttt tea gtg tgg get cca ctt ccc cac gat gta 259 
Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro Leu Pro His Asp Val 
40 45 50 

cat ctg ate etc aac ggc gaa acc etc ccc atg cac aaa acg gag ggc 3 07 
His Leu lie Leu Asn Gly Glu Thr Leu Pro Met His Lys Thr Glu Gly 
55 60 65 

age tgg tgg cgc gee gag ate gcg ccc aag gec ggc gat cgt tac ggt 355 
Ser Trp Trp Arg Ala Glu lie Ala Pro Lys Ala Gly Asp Arg Tyr Gly 
70 75 80 85 

ttt teg ctt ttc gac ggc tec tec tgg tea aaa acc etc ccc gat ccc 403 
Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys Thr Leu Pro Asp Pro 
90 95 100 

cgc tec aca tct caa cca gac ggg gtt cat ggt tta agt gaa gtc tec 451 
Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly Leu Ser Glu Val Ser 
105 110 115 

gat gat tec tat ctg tgg ggt gac cag cag tgg act ggc cga att etc 499 
Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp Thr Gly Arg lie Leu 
120 125 130 



cct ggc teg gtg tta tat gag ctg cat gtg ggc acc ttt agt gaa gat 



547 
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Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly Thr Phe Ser Glu Asp 
135 140 145 

gga acg ttt gag gga gtc gtc gac aag ctt cct tat ctg cgc gac etc 595 
Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro Tyr Leu Arg Asp Leu 
150 155 160 165 

ggc gtg acc gec ate gaa ctt tta ccc gtg cag ccc ttt ggc ggc aac 643 
Gly Val Thr Ala lie Glu Leu Leu Pro Val Gin Pro Phe Gly Gly Asn 
170 175 180 

cgc aat tgg ggc tac gac ggg gtg ctg tgg cac gec gtc cat gca ggc 691 
Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His Ala Val His Ala Gly 
185 190 195 

tac ggc ggt ccg gcg ggc ttg aaa aag ctt ate gac gec tec cac cag 739 
Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu lie Asp Ala Ser His Gin 
200 205 210 

gec ggc ate gec gtc tac tta gac gtc gtg tac aac cac ttc ggc ccc 7 87 
Ala Gly lie Ala Val Tyr Leu Asp Val Val Tyr Asn His Phe Gly Pro 
215 220 225 

gac ggc aac tac aac ggg caa ttt ggc ccc tac acc tct ggc ggc age 835 
Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr Thr Ser Gly Gly Ser 
230 235 240 245 

acc ggc tgg ggc gac gtg gtc aac ate aac ggc cat gat tea gat gaa 883 
Thr Gly Trp Gly Asp Val Val Asn lie Asn Gly His Asp Ser Asp Glu 
250 255 260 

gtc cgc aat tat att etc gac gec gca cgc cag tgg ttc gaa gat ttt 931 
Val Arg Asn Tyr lie Leu Asp Ala Ala Arg Gin Trp Phe Glu Asp Phe 
265 270 275 

cac gtt gat ggg etc cgc etc gat gcg gtg cat tct etc gat gat cgc 979 
His Val Asp Gly Leu Arg Leu Asp Ala Val His Ser Leu Asp Asp Arg 
280 285 290 

ggc gec tat tec eta ctt gcg cag ctg acc atg gtg gec gag gat gtc 1027 
Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met Val Ala Glu Asp Val 
295 300 305 

tec gca caa aca ggc ate cca cgc tea ttg att gca gaa tct gaa etc 107 5 
Ser Ala Gin Thr Gly lie Pro Arg Ser Leu lie Ala Glu Ser Glu Leu 
310 315 320 325 

aat gac ccc aag ttc gtt acc tec cgc gag gec ggc ggt ttt ggc ctg 1123 
Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala Gly Gly Phe Gly Leu 
330 335 340 

gat gca cag tgg gtt gac gat ate cac cac gee etc cat gee etc gtt 1171 
Asp Ala Gin Trp Val Asp Asp lie His His Ala Leu His Ala Leu Val 
345 350 355 

tct ggc gaa cgc aat ggt tat tac age gat ttc gga tct gtc gac aca 1219 
Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe Gly Ser Val Asp Thr 
360 365 370 

tta gec aaa acc ctg cgt gaa gta ttt gaa cac acc gga aac tac tec 1267 
Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His Thr Gly Asn Tyr Ser 
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375 380 385 

acg tac cgc gga cgc aac cac ggc cgc cct gtg cac ccc gat ate acc 1315 
Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val His Pro Asp lie Thr 
390 395 400 405 

cct gec teg cgc ttt gtc acc tac acc acc acc cat gat cag acc ggc 13 63 
Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr His Asp Gin Thr Gly 
410 415 420 

aac cgc gca ate ggc gac cgt cct tec acg act etc acc ccg gaa cag 1411 
Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr Leu Thr Pro Glu Gin 
425 430 435 

cag gtg ttg aag gca gec att ate tac age teg ccg tat acc ccg atg 1459 
Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser Pro Tyr Thr Pro Met 
440 445 450 

ttg ttt atg ggt gaa gaa ttc gga gec acc acc cca ttc gec ttc ttt 1507 
Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr Pro Phe Ala Phe Phe 
455 460 465 

tgc tec cac acc gac ccc gag etc aac egg eta acc tec gag ggc cgc 1555 
Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu Thr Ser Glu Gly Arg 
470 475 480 485 

aaa egg gaa ttc gca cgc ctt ggc tgg aac gee gac gac ate ccc tec 1603 
Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala Asp Asp lie Pro Ser 
490 495 500 

ccc gag ctg gaa tec acc ttc acc tec tec aaa etc gat tgg gag ttc 1651 
Pro Glu Leu Glu Ser Thr Phe Thr Ser Ser Lys Leu Asp Trp Glu Phe 
505 510 515 

act gcg gag cag cgc cgc ate aac gac get tac aag cag ctg ttg cac 1699 
Thr Ala Glu Gin Arg Arg lie Asn Asp Ala Tyr Lys Gin Leu Leu His 
520 525 530 

ctg egg cac acc ttg ggc ttc tec caa cca aac ttg etc aca etc gag 1747 
Leu Arg His Thr Leu Gly Phe Ser Gin Pro Asn Leu Leu Thr Leu Glu 
535 540 545 

gtt gag cac ggc gag aac tgg eta teg atg gee aat ggt cgc ggc cga 1795 
Val Glu His Gly Glu Asn Trp Leu Ser Met Ala Asn Gly Arg Gly Arg 
550 555 560 565 

att ctg gcg aat ttc tec gac gac acc ate acc gtc ccg ctt ggc ggc 1843 
He Leu Ala Asn Phe Ser Asp Asp Thr He Thr Val Pro Leu Gly Gly 
570 575 580 

gag ctg att tac age ttc act tec ccc acc gtc acc gac acc tec aca 1891 
Glu Leu He Tyr Ser Phe Thr Ser Pro Thr Val Thr Asp Thr Ser Thr 
585 590 595 

acc ctt cag ccg tgg ggc ttt gcg ate ctg acc cga aac tagaaaaagg 1940 
Thr Leu Gin Pro Trp Gly Phe Ala He Leu Thr Arg Asn 
600 605 610 

ccacctcgat tga 1953 
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<210> 1146 
<211> 610 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1146 

Met Leu Lys Asp Leu Thr Gly Leu Arg Glu Leu Val Leu Arg Glu Met 
15 10 15 

Cys His Ser lie Ser His Leu Ser Ser Pro Thr Gly Ser lie Phe Thr 
20 25 30 

Ser Leu Val Ala Met Leu Thr Ser Gin Ser Phe Ser Val Trp Ala Pro 
35 40 45 

Leu Pro His Asp Val His Leu lie Leu Asn Gly Glu Thr Leu Pro Met 
50 55 60 

His Lys Thr Glu Gly Ser Trp Trp Arg Ala Glu He Ala Pro Lys Ala 
65 70 75 80 

Gly Asp Arg Tyr Gly Phe Ser Leu Phe Asp Gly Ser Ser Trp Ser Lys 
85 90 95 

Thr Leu Pro Asp Pro Arg Ser Thr Ser Gin Pro Asp Gly Val His Gly 
100 105 110 

Leu Ser Glu Val Ser Asp Asp Ser Tyr Leu Trp Gly Asp Gin Gin Trp 
115 120 125 

Thr Gly Arg He Leu Pro Gly Ser Val Leu Tyr Glu Leu His Val Gly 
130 135 140 

Thr Phe Ser Glu Asp Gly Thr Phe Glu Gly Val Val Asp Lys Leu Pro 
145 150 155 160 

Tyr Leu Arg Asp Leu Gly Val Thr Ala He Glu Leu Leu Pro Val Gin 
165 170 175 

Pro Phe Gly Gly Asn Arg Asn Trp Gly Tyr Asp Gly Val Leu Trp His 
180 185 190 

Ala Val His Ala Gly Tyr Gly Gly Pro Ala Gly Leu Lys Lys Leu He 
195 200 205 

Asp Ala Ser His Gin Ala Gly He Ala Val Tyr Leu Asp Val Val Tyr 
210 215 220 

Asn His Phe Gly Pro Asp Gly Asn Tyr Asn Gly Gin Phe Gly Pro Tyr 
225 230 235 240 

Thr Ser Gly Gly Ser Thr Gly Trp Gly Asp Val Val Asn He Asn Gly 
245 250 255 

His Asp Ser Asp Glu Val Arg Asn Tyr He Leu Asp Ala Ala Arg Gin 
260 265 270 

Trp Phe Glu Asp Phe His Val Asp Gly Leu Arg Leu Asp Ala Val His 
275 280 285 



Ser Leu Asp Asp Arg Gly Ala Tyr Ser Leu Leu Ala Gin Leu Thr Met 
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290 295 300 

Val Ala Glu Asp Val Ser Ala Gin Thr Gly lie Pro Arg Ser Leu lie 
305 310 315 320 

Ala Glu Ser Glu Leu Asn Asp Pro Lys Phe Val Thr Ser Arg Glu Ala 
325 330 335 

Gly Gly Phe Gly Leu Asp Ala Gin Trp Val Asp Asp lie His His Ala 
340 345 350 

Leu His Ala Leu Val Ser Gly Glu Arg Asn Gly Tyr Tyr Ser Asp Phe 
355 360 365 

Gly Ser Val Asp Thr Leu Ala Lys Thr Leu Arg Glu Val Phe Glu His 
370 375 380 

Thr Gly Asn Tyr Ser Thr Tyr Arg Gly Arg Asn His Gly Arg Pro Val 
385 390 395 400 

His Pro Asp lie Thr Pro Ala Ser Arg Phe Val Thr Tyr Thr Thr Thr 
405 410 415 

His Asp Gin Thr Gly Asn Arg Ala lie Gly Asp Arg Pro Ser Thr Thr 
420 425 430 

Leu Thr Pro Glu Gin Gin Val Leu Lys Ala Ala lie lie Tyr Ser Ser 
435 440 445 

Pro Tyr Thr Pro Met Leu Phe Met Gly Glu Glu Phe Gly Ala Thr Thr 
450 455 460 

Pro Phe Ala Phe Phe Cys Ser His Thr Asp Pro Glu Leu Asn Arg Leu 
465 470 475 480 

Thr Ser Glu Gly Arg Lys Arg Glu Phe Ala Arg Leu Gly Trp Asn Ala 
485 490 495 

Asp Asp lie Pro Ser Pro Glu Leu Glu Ser Thr Phe Thr Ser Ser Lys 
500 505 510 

Leu Asp Trp Glu Phe Thr Ala Glu Gin Arg Arg lie Asn Asp Ala Tyr 
515 520 525 

Lys Gin Leu Leu His Leu Arg His Thr Leu Gly Phe Ser Gin Pro Asn 
530 535 540 

Leu Leu Thr Leu Glu Val Glu His Gly Glu Asn Trp Leu Ser Met Ala 
545 550 555 560 

Asn Gly Arg Gly Arg lie Leu Ala Asn Phe Ser Asp Asp Thr lie Thr 
565 570 575 

Val Pro Leu Gly Gly Glu Leu lie Tyr Ser Phe Thr Ser Pro Thr Val 
580 585 590 

Thr Asp Thr Ser Thr Thr Leu Gin Pro Trp Gly Phe Ala lie Leu Thr 
595 600 605 

Arg Asn 
610 
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<210> 1147 
<211> 832 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> RXN02355 

<400> 1147 

atttttgacc ctccgggggt gatttaacct aaaattccac acaaacgtgt tcgaggtcat 60 



tagattgata agcatctgtt gttaagaaag gtgacttcct atg tec teg att tec 

Met Ser Ser lie Ser 
1 5 



115 



cgc aag ace ggc gcg tea ctt gca gec ace aca ctg ttg gca gcg ate 
Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr Leu Leu Ala Ala lie 
10 15 20 



163 



gca ctg gec ggt tgt agt tea gac tea age tec gac tec aca gat tec 
Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser Asp Ser Thr Asp Ser 
25 30 35 



211 



acc get age gaa ggc gca gac age cgc ggc ccc ate acc ttt gcg atg 
Thr Ala Ser Glu Gly Ala Asp Ser Arg Gly Pro lie Thr Phe Ala Met 
40 45 50 



259 



ggc aaa aac gac acc gac aaa gtc att ccg ate ate gac cgc tgg aac 
Gly Lys Asn Asp Thr Asp Lys Val lie Pro lie lie Asp Arg Trp Asn 
55 60 65 



307 



gaa gee cac ccc gat gag cag gta acg etc aac gaa etc gee ggt gaa 
Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn Glu Leu Ala Gly Glu 
70 75 80 85 



355 



gee gac gcg cag cgc gaa acc etc gtg caa tec ctg cag gee ggc aac 
Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser Leu Gin Ala Gly Asn 
90 95 100 



403 



tct gac tac gac gtc atg gcg etc gac gtc ate tgg acc gca gac ttc 
Ser Asp Tyr Asp Val Met Ala Leu Asp Val lie Trp Thr Ala Asp Phe 
105 110 115 



451 



gcg gca aac caa tgg etc gca cca ctt gaa ggc gac etc gag gta gac 
Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly Asp Leu Glu Val Asp 
120 125 130 



499 



acc tec gga ctg ctg caa tec acc gtg gat tec gca acc tac aac ggc 
Thr Ser Gly Leu Leu Gin Ser Thr Val Asp Ser Ala Thr Tyr Asn Gly 
135 140 145 



547 



acc etc tac gca ctg cca cag aac acc aac ggc cag eta ctg ttc cgc 
Thr Leu Tyr Ala Leu Pro Gin Asn Thr Asn Gly Gin Leu Leu Phe Arg 
150 155 160 165 



595 



aac acc gaa ate ate cca gaa gca cca gca aac tgg get gac etc gtg 
Asn Thr Glu lie He Pro Glu Ala Pro Ala Asn Trp Ala Asp Leu Val 



643 
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170 175 180 

gaa tec tgc acg ctt get gaa gaa gca ggc gtt gat tgc ctg acc act 691 
Glu Ser Cys Thr Leu Ala Glu Glu Ala Gly Val Asp Cys Leu Thr Thr 
185 190 195 

cag etc aag cag tac gaa ggc ctt tea gtg aac acc ate ggc ttc ate 73 9 
Gin Leu Lys Gin Tyr Glu Gly Leu Ser Val Asn Thr lie Gly Phe lie 
200 205 210 

gaa ggt tgg gga ggc age gtc eta gac gat gac ggc aaa cgt cac cgt 787 
Glu Gly Trp Gly Gly Ser Val Leu Asp Asp Asp Gly Lys Arg His Arg 
215 220 225 

aga cag cac gac ggc aag gca ggc ctt caa gcg ctt gtc gac ggc 832 
Arg Gin His Asp Gly Lys Ala Gly Leu Gin Ala Leu Val Asp Gly 
230 235 240 



<210> 1148 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1148 

Met Ser Ser lie Ser Arg Lys Thr Gly Ala Ser Leu Ala Ala Thr Thr 
15 10 15 

Leu Leu Ala Ala lie Ala Leu Ala Gly Cys Ser Ser Asp Ser Ser Ser 
20 25 30 

Asp Ser Thr Asp Ser Thr Ala Ser Glu Gly Ala Asp Ser Arg Gly Pro 
35 40 45 

lie Thr Phe Ala Met Gly Lys Asn Asp Thr Asp Lys Val lie Pro lie 
50 55 60 

lie Asp Arg Trp Asn Glu Ala His Pro Asp Glu Gin Val Thr Leu Asn 
65 70 75 80 

Glu Leu Ala Gly Glu Ala Asp Ala Gin Arg Glu Thr Leu Val Gin Ser 
85 90 95 

Leu Gin Ala Gly Asn Ser Asp Tyr Asp Val Met Ala Leu Asp Val lie 
100 105 110 

Trp Thr Ala Asp Phe Ala Ala Asn Gin Trp Leu Ala Pro Leu Glu Gly 
115 120 125 

Asp Leu Glu Val Asp Thr Ser Gly Leu Leu Gin Ser Thr Val Asp Ser 
130 135 140 

Ala Thr Tyr Asn Gly Thr Leu Tyr Ala Leu Pro Gin Asn Thr Asn Gly 
145 150 155 160 

Gin Leu Leu Phe Arg Asn Thr Glu lie lie Pro Glu Ala Pro Ala Asn 
165 170 175 

Trp Ala Asp Leu Val Glu Ser Cys Thr Leu Ala Glu Glu Ala Gly Val 
180 185 190 
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Asp Cys Leu Thr Thr 
195 

Thr lie Gly Phe lie 
210 

Gly Lys Arg His Arg 
225 

Leu Val Asp Gly 



Gin Leu Lys Gin Tyr Glu 
200 

Glu Gly Trp Gly Gly Ser 
215 

Arg Gin His Asp Gly Lys 
230 235 



Gly Leu Ser Val Asn 
205 

Val Leu Asp Asp Asp 
220 

Ala Gly Leu Gin Ala 
240 



<210> 1149 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN02909 

<400> 1149 

caacgcgaat gaaaacgaac agcgagcagg tctataccca cgacgtcaac gtgtgggcta 60 

atagtttcct ggattgtttg gcacagtcgg gagaaaactc atg aac cgc gca cga 115 

Met Asn Arg Ala Arg 
1 5 

ate gcg acc ata ggc gtt ctt ccg ctt get tta ctg ctg gcg tec tgt 163 
lie Ala Thr He Gly Val Leu Pro Leu Ala Leu Leu Leu Ala Ser Cys 
10 15 20 

ggt tea gac acc gtg gaa atg aca gat tec acc tgg ttg gtg acc aat 211 
Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr Trp Leu Val Thr Asn 
25 30 35 

att tac acc gat cca gat gag teg aat teg ate agt aat ctt gtc att 259 
He Tyr Thr Asp Pro Asp Glu Ser Asn Ser He Ser Asn Leu Val He 
40 45 50 

tec cag ccc age tta gat ttt ggc aat tct tec ctg tct ggt ttc act 307 
Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser Leu Ser Gly Phe Thr 
55 60 65 

ggc tgt gtg cct ttt acg ggg cgt gcg gaa ttc ttc caa aat ggt gag 3 55 
Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe Phe Gin Asn Gly Glu 
70 75 80 85 

caa age tct gtt ctg gat gec gat tat gtg acc ttg tct tec ctg gat 403 
Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr Leu Ser Ser Leu Asp 
90 95 100 

ttc gat aaa ctt ccc gat gat tgc caa gga caa gaa etc aaa gtt cat 451 
Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin Glu Leu Lys Val His 
105 110 115 



aac gag ctg gtt gat ctt ctg cct ggt tct ttt gaa ate tec agg act 
Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe Glu He Ser Arg Thr 
120 125 130 



499 
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tct ggt tea gaa ate ttg ctg act age 
Ser Gly Ser Glu lie Leu Leu Thr Ser 
135 140 

cca gca ate cgc ttg gtg tec tgg ate 
Pro Ala lie Arg Leu Val Ser Trp lie 
150 155 

gggctttaaa gtg 



gat gtc gat gaa etc gat egg 547 
Asp Val Asp Glu Leu Asp Arg 
145 

gcg ccg aca tct taaggtgcca 596 
Ala Pro Thr Ser 
160 

609 



<210> 1150 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1150 

Met Asn Arg Ala Arg lie Ala Thr lie Gly Val Leu Pro Leu Ala Leu 
15 10 15 

Leu Leu Ala Ser Cys Gly Ser Asp Thr Val Glu Met Thr Asp Ser Thr 
20 25 30 

Trp Leu Val Thr Asn lie Tyr Thr Asp Pro Asp Glu Ser Asn Ser lie 
35 40 45 

Ser Asn Leu Val lie Ser Gin Pro Ser Leu Asp Phe Gly Asn Ser Ser 
50 55 60 

Leu Ser Gly Phe Thr Gly Cys Val Pro Phe Thr Gly Arg Ala Glu Phe 
65 70 75 80 

Phe Gin Asn Gly Glu Gin Ser Ser Val Leu Asp Ala Asp Tyr Val Thr 
85 90 95 

Leu Ser Ser Leu Asp Phe Asp Lys Leu Pro Asp Asp Cys Gin Gly Gin 
100 105 110 

Glu Leu Lys Val His Asn Glu Leu Val Asp Leu Leu Pro Gly Ser Phe 
115 120 125 

Glu lie Ser Arg Thr Ser Gly Ser Glu lie Leu Leu Thr Ser Asp Val 
130 135 140 

Asp Glu Leu Asp Arg Pro Ala lie Arg Leu Val Ser Trp lie Ala Pro 
145 150 155 160 

Thr Ser 



<210> 1151 
<211> 1590 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1567) 
<223> RXS00349 
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<400> 1151 

tgtgtacatc acaatggaat tcggggctag agtatctggt gaaccgtgca taaacgacct 60 

gtgattggac tctttttcct tgcaaaatgt tttccagcgg atg ttg agt ttt gcg 115 

Met Leu Ser Phe Ala 
1 5 

acc ctt cgt ggc cgc att tea aca gtt gac get gca aaa gec gca cct 163 
Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala Ala Lys Ala Ala Pro 
10 15 20 

ccg cca teg cca eta gec ccg att gat etc act gac cat agt caa gtg 211 
Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr Asp His Ser Gin Val 
25 30 35 

gec ggt gtg atg aat ttg get gcg aga att ggc gat att ttg ctt tct 259 
Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly Asp lie Leu Leu Ser 
40 45 50 

tea ggt acg tea aat agt gac acc aag gta caa gtt cga gca gtg acc 307 
Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Ala Val Thr 
55 60 65 

tct gcg tac ggt ttg tac tac acg cac gtg gat ate acg ttg aat acg 355 
Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp lie Thr Leu Asn Thr 
70 75 80 85 

ate acc ate ttc acc aac ate ggt gtg gag agg aag atg ccg gtc aac 403 
lie Thr lie Phe Thr Asn lie Gly Val Glu Arg Lys Met Pro Val Asn 
90 95 100 

gtg ttt cat gtt gta ggc aag ttg gac acc aac ttc tec aaa ctg tct 451 
Val Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser 
105 110 115 

gag gtt gac cgt ttg ate cgt tec att cag get ggt gcg acc ccg cct 499 
Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala Gly Ala Thr Pro Pro 
120 125 130 

gag gtt gee gag aaa ate ctg gac gag ttg gag caa tec cct gcg tct 547 
Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser 
135 140 145 

tat ggt ttc cct gtt gcg ttg ctt ggc tgg gca atg atg ggt ggt get 595 
Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala 
150 155 160 165 

gtt get gtg ctg ttg ggt ggt gga tgg cag gtt tec eta att get ttt 643 
Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu lie Ala Phe 
170 175 180 

att acc gcg ttc acg ate att gec acg acg tea ttt ttg gga aag aag 691 
lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser Phe Leu Gly Lys Lys 
185 190 195 

ggt ttg cct act ttc ttc caa aat gtt gtt ggt ggt ttt att gec acg 739 
Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe lie Ala Thr 
200 205 210 



ctg cct gca teg att get tat tct ttg gcg ttg caa ttt ggt ctt gag 



787 
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Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu 
215 220 225 

ate aaa ccg age cag ate ate gca tct gga att gtt gtg ctg ttg gca 835 
lie Lys Pro Ser Gin He lie Ala Ser Gly lie Val Val Leu Leu Ala 
230 235 240 245 

ggt ttg aca etc gtg caa tct ctg cag gac ggc ate acg ggc get ccg 883 
Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly lie Thr Gly Ala Pro 
250 255 260 

gtg aca gca agt gca cga ttt ttc gaa aca etc ctg ttt acc ggc ggc 931 
Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly 
265 270 275 

att gtt get ggc gtg ggt ttg ggc att cag ctt tct gaa ate ttg cat 979 
lie Val Ala Gly Val Gly Leu Gly He Gin Leu Ser Glu He Leu His 
280 285 290 

gtc atg ttg cct gec atg gag tec get gca gca cct aat tat teg tct 1027 
Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser 
295 300 305 

aca ttc gee cgc att ate get ggt ggc gtc acc gca gcg gee ttc gca 1075 
Thr Phe Ala Arg He He Ala Gly Gly Val Thr Ala Ala Ala Phe Ala 
310 315 320 325 

gtg ggt tgt tac gcg gag tgg tec teg gtg att att gcg ggg ctt act 1123 
Val Gly Cys Tyr Ala Glu Trp Ser Ser Val He He Ala Gly Leu Thr 
330 335 340 

gcg ctg atg ggt tct gcg ttt tat tac etc ttc gtt gtt tat tta ggc 1171 
Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly 
345 350 355 

ccc gtc tct gec get gcg att get gca aca gca gtt ggt ttc act ggt 1219 
Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala Val Gly Phe Thr Gly 
360 365 370 

ggt ttg ctt gee cgt cga ttc ttg att cca ccg ttg att gtg gcg att 1267 
Gly Leu Leu Ala Arg Arg Phe Leu He Pro Pro Leu He Val Ala He 
375 380 385 

gec ggc ate aca cca atg ctt cca ggt eta gca att tac cgc gga atg 1315 
Ala Gly He Thr Pro Met Leu Pro Gly Leu Ala He Tyr Arg Gly Met 
390 395 400 405 

tac gec acc ctg aat gat caa aca etc atg ggt ttc acc aac att gcg 13 63 
Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn He Ala 
410 415 420 

gtt get tta gec act get tea tea ctt gee get ggc gtg gtt ttg ggt 1411 
Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly 
425 430 435 

gag tgg att gee cgc agg eta cgt cgt cca cca cgc ttc aac cca tac 1459 
Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr 
440 445 450 

cgt gca ttt acc aag gcg aat gag ttc tec ttc cag gag gaa get gag 1507 
Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu 
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455 460 465 

cag aat cag cgc egg cag aga aaa cgt cca aag act aat cag aga ttc 
Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe 
470 475 480 485 

ggt aat aaa agg taaaaatcaa ectgettagg cgt 
Gly Asn Lys Arg 



<210> 1152 
<211> 489 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1152 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg He Ser Thr Val Asp Ala 
15 10 15 

Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro He Asp Leu Thr 
20 25 30 

Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg He Gly 
35 40 45 

Asp He Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
50 55 60 

Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 
65 70 75 80 

He Thr Leu Asn Thr He Thr He Phe Thr Asn He Gly Val Glu Arg 
85 90 95 

Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 
100 105 HO 

Phe ser Lys Leu Ser Glu Val Asp Arg Leu He Arg Ser He Gin Ala 
115 120 125 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys He Leu Asp Glu Leu Glu 
130 135 140 

Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 175 

Ser Leu He Ala Phe He Thr Ala Phe Thr He He Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
195 200 205 

Gly Phe He Ala Thr Leu Pro Ala Ser He Ala Tyr Ser Leu Ala Leu 
210 215 220 

Gin Phe Gly Leu Glu He Lys Pro Ser Gin He He Ala Ser Gly He 
225 230 235 240 
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Val Val Leu Leu Ala Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly 
245 250 255 

lie Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly lie Val Ala Gly Val Gly Leu Gly lie Gin Leu 
275 280 285 

Ser Glu lie Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 295 300 

Pro Asn Tyr Ser Ser Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr 
305 310 315 320 

Ala Ala Ala Phe Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val He 
325 330 335 

He Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 345 350 

Val Val Tyr Leu Gly Pro Val Ser Ala Ala Ala He Ala Ala Thr Ala 
355 360 365 

Val Gly Phe Thr Gly Gly Leu Leu Ala Arg Arg Phe Leu He Pro Pro 
370 375 380 

Leu He Val Ala He Ala Gly He Thr Pro Met Leu Pro Gly Leu Ala 
385 390 395 400 

He Tyr Arg Gly Met Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly 
405 410 415 

Phe Thr Asn He Ala Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala 
420 425 430 

Gly Val Val Leu Gly Glu Trp He Ala Arg Arg Leu Arg Arg Pro Pro 
435 440 445 

Arg Phe Asn Pro Tyr Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe 
450 455 460 

Gin Glu Glu Ala Glu Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys 
465 470 475 480 

Thr Asn Gin Arg Phe Gly Asn Lys Arg 
485 



<210> 1153 
<211> 440 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (417) 
<223> RXS03183 

<400> 1153 
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gaa gcc gaa gca acc gca ggc aaa ttc gaa gta cag ccc etc gta ggt 
Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 



48 



aaa gac ggc gtc ggc gta tec acc ctt ggt ggc tac aac aac ggc ate 96 
Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly lie 
20 25 30 



aac gtc aac tec gaa aac aag gca acc gcc cgc gac ttc ate gaa ttc 
Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe lie Glu Phe 
35 40 45 



144 



ate ate aac gaa gag aac caa acc tgg ttc gcg gac aac tec ttc cca 192 
He He Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

cca gtt ctg gca tec ate tac gat gat gag tec ctt gtt gag cag tac 240 
Pro Val Leu Ala Ser He Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

cca tac ctg cca gca ctg aag gaa tec ctg gaa aac gca gca cca cgc 288 
Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
85 90 95 

cca gtg tct cct ttc tac cca gcc ate tec aag gca ate cag gac aac 
Pro Val Ser Pro Phe Tyr Pro Ala He Ser Lys Ala He Gin Asp Asn 
100 105 HO 

gcc tac gca gcg ctt aac ggc aac gtc gac gtt gac cag gca acc acc 
Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

gat atg aag gca gcg ate gaa aac get tec age tagttcggta atttagttca 437 
Asp Met Lys Ala Ala He Glu Asn Ala Ser Ser 
130 135 



336 



384 



ttc 



440 



<210> 1154 
<211> 139 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1154 

Glu Ala Glu Ala Thr Ala Gly Lys Phe Glu Val Gin Pro Leu Val Gly 
15 10 15 

Lys Asp Gly Val Gly Val Ser Thr Leu Gly Gly Tyr Asn Asn Gly He 
20 25 30 

Asn Val Asn Ser Glu Asn Lys Ala Thr Ala Arg Asp Phe He Glu Phe 
35 40 45 

He He Asn Glu Glu Asn Gin Thr Trp Phe Ala Asp Asn Ser Phe Pro 
50 55 60 

Pro Val Leu Ala Ser He Tyr Asp Asp Glu Ser Leu Val Glu Gin Tyr 
65 70 75 80 

Pro Tyr Leu Pro Ala Leu Lys Glu Ser Leu Glu Asn Ala Ala Pro Arg 
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85 90 95 

Pro Val Ser Pro Phe Tyr Pro Ala lie Ser Lys Ala lie Gin Asp Asn 
100 105 HO 

Ala Tyr Ala Ala Leu Asn Gly Asn Val Asp Val Asp Gin Ala Thr Thr 
115 120 125 

Asp Met Lys Ala Ala He Glu Asn Ala Ser Ser 
130 135 



<210> 1155 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXC00874 

<400> 1155 

agctgttccc taccattgct gaacgggagt ggattgtcac tttagcccct cacggattct 60 

tctggtttga tctcaccgcc gatgaaaagg acgatatgga atg age att ggc caa 115 

Met Ser He Gly Gin 
1 5 



cac ate ate ace gag cgt ttc tac ggc gee aag tec cac ace ate gac 
His He He Thr Glu Arg Phe Tyr Gly Ala Lys Ser His Thr He Asp 
10 15 20 



etc ggc aca gaa caa tec aat age tct ttc ate acc gee gac aat aaa 
Leu Gly Thr Glu Gin Ser Asn Ser Ser Phe He Thr Ala Asp Asn Lys 
90 95 100 



gtg gag eta att tct aaa att tec tec tgc ccc aac ate gcg ccc ate 
Val Glu Leu He Ser Lys He Ser Ser Cys Pro Asn He Ala Pro He 
120 125 130 



163 



aac gta gat att gtg ttg tec cgc gaa tgt ggc gag aac act ttg get 211 
Asn Val Asp He Val Leu Ser Arg Glu Cys Gly Glu Asn Thr Leu Ala 
25 30 35 

gta gtg cgc ate aac aat gcg ctg tat cag ttg ttg gtc aat gat gat 259 
Val Val Arg He Asn Asn Ala Leu Tyr Gin Leu Leu Val Asn Asp Asp 
40 45 50 

ggc aaa gat gtt etc aac gac cac gta gaa gag gtc ggt gcg agt ttc 3 07 
Gly Lys Asp Val Leu Asn Asp His Val Glu Glu Val Gly Ala Ser Phe 
55 60 65 

gga gca tgg act ggc age tct get ttt ccc att ggc cct ttc act cca 355 
Gly Ala Trp Thr Gly Ser Ser Ala Phe Pro He Gly Pro Phe Thr Pro 
70 75 80 85 



403 



gcg ate gtg aaa tac ttc cgc aaa tta gaa tec ggg caa aac ccc gat 451 
Ala He Val Lys Tyr Phe Arg Lys Leu Glu Ser Gly Gin Asn Pro Asp 
105 HO 115 



499 
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ctg ggt ttt tec tec get gag ate tec ggg get aac tac ace ctg gtc 
Leu Gly Phe Ser Ser Ala Glu lie Ser Gly Ala Asn Tyr Thr Leu Val 
135 140 145 



547 



atg gcg cag cag tac gtt cca ggt ttg gat ggc tgg tea cac gcg ctg 59 5 
Met Ala Gin Gin Tyr Val Pro Gly Leu Asp Gly Trp Ser His Ala Leu 
150 155 160 165 

act act ace tct ggc age ttt gca gag gat gca gaa aag ate ggc gaa 643 
Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala Glu Lys He Gly Glu 
170 175 180 



gee ace cgc aat gtt cac act get ctt gca teg gee ttc cct act egg 
Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser Ala Phe Pro Thr Arg 
185 190 195 

gta gtt ccc gta gaa gca etc gee gat gcg etc act ace cgc ctt aat 
Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu Thr Thr Arg Leu Asn 
200 205 210 



ate gac etc tac caa teg ttg gaa ggc gaa gec cac ate caa cgc ate 
He Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala His He Gin Arg He 
230 235 240 245 

cac ggt gac etc cac ttg ggg cag etc ate aaa acc ccc gaa cgc tac 
His Gly Asp Leu His Leu Gly Gin Leu He Lys Thr Pro Glu Arg Tyr 
250 255 260 

ate etc ate gat ttc gaa ggc gaa cct gee cgc cca ctt aat caa cga 
He Leu He Asp Phe Glu Gly Glu Pro Ala Arg Pro Leu Asn Gin Arg 
265 270 275 

cgc etc ccc gac tct ccc ctg aaa gat etc gee ggc ate ate aga tec 
Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala Gly He He Arg Ser 
280 285 290 

ate gac tac gca gec tac ttc gac ggc gaa cac acc caa tgg gee aac 
He Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His Thr Gin Trp Ala Asn 
295 300 305 

gaa gec acc gcg eta ttc etc gac ggc tac gga tea att gaa gac caa 
Glu Ala Thr Ala Leu Phe Leu Asp Gly Tyr Gly Ser He Glu Asp Gin 
310 315 320 325 



691 



739 



gaa eta ate tec caa gca ccc gaa ate gec cgc ttc aaa gaa gca gee 787 
Glu Leu He Ser Gin Ala Pro Glu He Ala Arg Phe Lys Glu Ala Ala 
215 220 225 



835 



883 



931 



979 



1027 



1075 



gaa etc etc aat gec tac att ctg gac aag gcg ttg tac gag gtt gee 1123 
Glu Leu Leu Asn Ala Tyr He Leu Asp Lys Ala Leu Tyr Glu Val Ala 
330 335 340 

tat gaa ata aac aac cgc ccc gac tgg gtg aaa ate cca etc gag gcg 1171 
Tyr Glu He Asn Asn Arg Pro Asp Trp Val Lys He Pro Leu Glu Ala 
345 350 355 

gtc gaa agg ctt eta gac tagttagtta ctctgcgtca aac 1212 
Val Glu Arg Leu Leu Asp 
360 
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<210> 1156 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 1156 

Met Ser lie Gly Gin His He He Thr Glu Arg Phe Tyr Gly Ala Lys 
15 10 15 

Ser His Thr He Asp Asn Val Asp He Val Leu Ser Arg Glu Cys Gly 
20 25 30 

Glu Asn Thr Leu Ala Val Val Arg He Asn Asn Ala Leu Tyr Gin Leu 
35 40 45 

Leu Val Asn Asp Asp Gly Lys Asp Val Leu Asn Asp His Val Glu Glu 
50 55 60 

Val Gly Ala Ser Phe Gly Ala Trp Thr Gly Ser Ser Ala Phe Pro He 
65 70 75 80 

Gly Pro Phe Thr Pro Leu Gly Thr Glu Gin Ser Asn Ser Ser Phe He 
85 90 95 

Thr Ala Asp Asn Lys Ala He Val Lys Tyr Phe Arg Lys Leu Glu Ser 
100 105 110 

Gly Gin Asn Pro Asp Val Glu Leu He Ser Lys He Ser Ser Cys Pro 
115 120 125 

Asn He Ala Pro He Leu Gly Phe Ser Ser Ala Glu He Ser Gly Ala 
130 135 140 

Asn Tyr Thr Leu Val Met Ala Gin Gin Tyr Val Pro Gly Leu Asp Gly 
145 150 155 160 

Trp Ser His Ala Leu Thr Thr Thr Ser Gly Ser Phe Ala Glu Asp Ala 
165 170 175 

Glu Lys He Gly Glu Ala Thr Arg Asn Val His Thr Ala Leu Ala Ser 
180 185 190 

Ala Phe Pro Thr Arg Val Val Pro Val Glu Ala Leu Ala Asp Ala Leu 
195 200 205 

Thr Thr Arg Leu Asn Glu Leu He Ser Gin Ala Pro Glu He Ala Arg 
210 215 220 

Phe Lys Glu Ala Ala He Asp Leu Tyr Gin Ser Leu Glu Gly Glu Ala 
225 230 235 240 

His He Gin Arg He His Gly Asp Leu His Leu Gly Gin Leu He Lys 
245 250 255 

Thr Pro Glu Arg Tyr He Leu He Asp Phe Glu Gly Glu Pro Ala Arg 
260 265 270 

Pro Leu Asn Gin Arg Arg Leu Pro Asp Ser Pro Leu Lys Asp Leu Ala 
275 280 285 



Gly He He Arg Ser He Asp Tyr Ala Ala Tyr Phe Asp Gly Glu His 
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290 295 300 

Thr Gin Trp Ala Asn Glu Ala Thr Ala Leu Phe Leu Asp Gly Tyr Gly 
305 310 315 320 

Ser lie Glu Asp Gin Glu Leu Leu Asn Ala Tyr lie Leu Asp Lys Ala 
325 330 335 

Leu Tyr Glu Val Ala Tyr Glu lie Asn Asn Arg Pro Asp Trp Val Lys 
340 345 350 



lie Pro Leu Glu Ala Val Glu Arg Leu Leu Asp 
355 360 



